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	Summary: 

	In this document DECT Forum provides information, which DECT Forum thinks has been missed or not has been given the relevant attention. This information is seen as a complement to conclusions and technical assessments of the CEPT Report 39 and also of the Helios study.
DECT Forum shows, that disregarding the obvious interference problems between cellular base stations, the current TDD allocation has a generic serious terminal to terminal coexistence problem, which may be more difficult to solve with available technology than the BS to BS cases. This problem is the same at the 1900 MHz boarder, between TDD blocks, and at the 1920 MHz boarder. The problem depends on the lack of normal guard bands between UL and DL in combination with typical ACS and ACLR terminal requirements of 33 dB for state of the art broadband technologies as UMTS, LTE and WiMax. About 20 dB is missing  and 53 dB ACS and ACLR is not possible for cellular broadband handsets.
DECT Forum concludes that proper inclusion of this information dramatically limits the choice of viable deployment scenarios, just from a technical quality/coexistence aspect. Up-link only seems to be the only technically and commercially viable deployment alternative.

	Proposal: 

	PT1 is asked to carefully study the generic and serious terminal to terminal coexistence problem presented in this document and include in the PT1 assessment the terminal to terminal coexistence problem, which may be more difficult to solve for broadband technologies than the BS to BS cases.  


1 Introduction

The current ECC regulation in the 2 GHz bands, ECC Decision (06)01, is under review, with the aim to implement the WAPECS approach. The work with the related harmonization has encountered severe difficulties for the TDD bands, especially for the 1900-1920 MHz band.   

These difficulties are described in CEPT Report 39, where common and minimal (least restrictive) technical conditions have been developed.

Due to these difficulties, decision on technical conditions for the TDD bands have been delayed, and the Radio Spectrum Committee has asked for any further technical information, which could support or complement information and solutions provided by the CEPT Report 39. 

ECC PT1 is revising the technical part of the ERC Decision (06)01. Therefore DECT Forum (and also ETSI TC DECT Chm) delivered input papers, PT1(11)161 and PT1(11)160 with complementing information on the 2 GHz TDD issue to the PT1 meeting 12-14 September 2011 and PT1(11)168 to the PT1 XO meeting 25 November 2011. .

However, due to the unsolved difficulties with the TDD bands, PT1 decided (due to lack of time at this meeting) to concentrate on the FDD part and postpone detailed work on the TDD bands. The documents PT1(11)161 and PT1(11)160 are still relevant for the current meeting. But the document PT1(11)168 is replaced by this document.
In this document DECT Forum provides information, which DECT Forum thinks has been missed or not has been given the relevant attention. This information is seen as a complement to conclusions and technical assessments of the CEPT Report 39 and also of the Helios study.
DECT Forum concludes that this information dramatically limits the choice of viable deployment scenarios, just from a technical quality/coexistence aspect.   

2 Information missed or not been given the relevant attention 
DECT Forum has extensive experience of studying and solving near-far coexistence issues between synchronized and unsynchronized TDD systems (DECT), and compatibility issues between DECT and adjacent band cellular systems. Below the missing or disregarded considerations are described in a number of points:  

a) It has been seen in the correspondence from the Commission and CEPT, and at the end of the Background section of the Public Consultation paper, that the technical constraints on the 1900-1920 MHz TDD band are seen to mainly be due to the current use of the spectrum above 1920 MHz. It is true that the problem at the 1920 MHz boarder is substantial, and may be unsolvable with a WAPECS approach. There are however other equally important “generic” more or less unsolvable problems with the current TDD allocations. This relates to interference between ECN terminal stations, TS, as reported in CEPT Report 39, in combination with the lack of guard bands (>=5 MHz) between up-links and down-links at the 1900 MHz and 1920 MHz boarders and between TDD blocks.
b) When assessing the problem at the 1920 MHz boarder, focus has been on protecting the UMTS FDD UL above 1920 MHz. This can be made by imposing restrictions on the TDD bases stations (CEPT Report 39). This may limit the commercial value/use of a TDD spectrum block. This would protect the UMTS FDD services. There is however also a need to protect the TDD systems, see below.
c) There is at the 1920 MHz boarder also severe interference from the UMTS FDD TS to the TDD TS, which does not seem to have got the same attention, although CEPT Report 39 (see figure 4 and text below figure 4 of CEPT Report 39) concludes that a 5 MHz guard band is required to protect the TDD TS at the 1920 MHz boarder. (Note: TDD TS and FDD TS have similar low specification limits on ACLR and ACS).  

d) Note that the “generic” near-far problem between TDD terminals and FDD terminals at the 1920 MHz boarder, also occurs with the same magnitude between terminals of unsynchronized (WAPECS) TDD blocks and between TDD terminals and DECT at the 1900 MHz boarder. This is quite normal and expected since no guard bands are provided between the cellular FDD and TDD allocations and between unsynchronized TDD block allocations. See Annex below.

e) The CEPT Report 39 states that TS-TS coexistence at the 1920 MHz boarder and between unsynchronized TDD systems requires a 5 MHz guard band. This requirement on a guard band is based on a terminal block edge mask of -27 dBm/5MHz. This requirement can be translated to ACS and ACLR requirements of 50-53 dB. See Annex section A.2.3 below, and also figure 4 of CEPT Report 39. UMTS and LTE specify 33 dB for the first adjacent channel and 46 dB for the second. To meet the 50-53 dB requirement for the first adjacent 5 MHz channel seems unrealistic for the new broadband technologies. About 20 dB is missing.

f) The same problems that occur between cellular terminals of course also occur between DECT and cellular TDD terminals visiting a DECT site (home or enterprise). The CEPT Report 39, Annex 3, section A.3.3 Conclusion, shows that DECT will be required to create at least a 5 MHz dynamic guard band within its own allocation below the 1900 MHz boarder. DECT can do this at the expense of a capacity loss that probably most times can be tolerated. But the CEPT Report 39 does not mention interference from DECT to TDD TS at the 1900 MHz boarder. It only mentions that the conclusions of ERC Report 65 remain valid. This has led to written statement by the Radio Spectrum Committee that coexistence is possible with DECT at the 1900 MHz boarder. This is a misunderstanding, because the ERC Report 65 clearly states that UMTS TDD handsets will be severely interfered in the band 1900-1905 MHz, unless a DECT type dynamic channel allocation scheme is applied to UMTS TDD. This was never done. This fact has been high lighted and well explained in the document ECC PT1(11)160 “Interference from DECT to ECN TDD TS” by the TCDECT chm to the PT1 meeting 12-14 September. See also updated calculations for UMTS, LTE and WiMax terminals in Annex B.
g) The problem at the 1900 MHz boarder, is that DECT meets the CEPT Report 39 indirect requirements of terminal ACS and ACLR >= 50-53 dB (see e) above) related to he 1900-1905 MHz block, but the cellular TDD TS only has about 33 dB, and is the major cause to interference both to and from DECT. See Annex B.
DECT Forum hereby wants to draw the attention to PT1, that disregarding the obvious interference problems between cellular base stations, the current TDD allocation has a generic terminal to terminal coexistence problem, which may be more difficult to solve with available technology than the BS to BS cases. This problem is the same at the 1900 MHz boarder, between TDD blocks, and at the 1920 MHz boarder. The problem depends on the lack of normal guard bands in combination with typical ACS and ACLR 33 dB requirements for state of the art broadband technologies as UMTS, LTE and WiMax. About 20 dB is missing and 53 dB ACS and ACLR is not possible for cellular broadband handsets. 

3 Discussion on possible solutions – regulatory options

The figure below illustrated the harmful interference cases for the unsynchronized TDD band 1900 – 1920 MHz.
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Interference cases for the 1900-1920 MHz TDD band. 
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ECN TS for 1900 -1920 MHz (and UMTS FDD TS) lack about 20 dB in ACS and ACLR (CEPT Report 39). This alone makes it in reality not possible to use the TDD bands for cellular TDD services. The interference between base stations also block proper use of the band (CEPT Report 39). 
With the above information on the generic TS-TS interference problem, a few alternative solutions are discussed below. 
3.1
Low power TDD BS and TS

ECN TDD BS power limitations to e.g. 20 dBm and ECN TDD TS power to 3 dBm, would meet CEPT Report 39 requirements for adjacent band BS-BS and TS-TS compatibility, but would probably considerably limit the use and value of the TDD spectrum. Note that the bands 1900-1920 MHz and 2010-2025 MHz have the same inter-block interference problems. Note also that low power does not solve the interference to ECN TDD TS at the 1900 MHz and 1920 MHz boarders, due to the poor ACLR and ACS of the broadband TDD and FDD terminals. DECT transmitters have about 20 dB better ACS and ACLR. See figure below. 
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Interference cases for the 1900-1920 MHz TDD band. 
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There is also interference between TDD systems if they are close to each other, unless they are mutually synchronized, which is unlikely.
Conclusion: The block 1900-1905 MHz cannot be the generally used due to potential interference from DECT (Annex B), and the block 1915 – 1920 MHz cannot used due to potential interference from FDD ECN TSs (CEPT Report 39).
3.2
Synchronized systems of TDD blocks 

Synchronization solves the BS-BS and TS-TS interference between TDD operators.

It requires that all TDD technologies have the same fixed TDD frame cycle time, and that the DL to UL and UL to DL switching points are the same. This excludes a technology neutrality (WAPECS) for the TDD bands.
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Interference cases for the 1900-1920 MHz TDD band. 
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The bands 1900-1920 MHz and 2010-2025 MHz have the same inter-block interference problems.  

Synchronization does not solve the interference issues at the 1900 MHz and 1920 MHz boarders, due to the poor ACLR and ACS of the broadband TDD and FDD terminals. DECT transmitters have about 20 dB better ACS and ACLR.
Conclusion: Even if the ECN TDD BS power is reduced to 20 dBm (CEPT Report 39), the block 1900-1905 MHz cannot be the generally used due to potential interference from DECT (Annex B), and the block 1915 – 1920 MHz cannot used due to potential interference mutual between FDD and TDD ECN TSs (CEPT Report 39).
3.3
Use the band 1900-1920 MHz for DL only

This solves the issues within the TDD band, as synchronization does.

DL only does not solve the interference issues at the 1920 MHz boarder, nor the interference from DECT to TDD TS at the 1900 MHz boarder, due to the poor ACLR and ACS of the broadband TDD and FDD terminals. DECT transmitters have about 20 dB better ACS and ACLR. See figure below.
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Interference cases for the 1900-1920 MHz TDD band. 
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Conclusion: Even if the ECN TDD BS power is reduced to 20 dBm (CEPT Report 39), the block 1900-1905 MHz cannot be the generally used due to potential interference from DECT (Annex B), and the block 1915 – 1920 MHz cannot used due to potential interference mutual between FDD and TDD ECN TSs (CEPT Report 39).
3.4
Use the band 1900-1920 MHz for TDD pico/femto cells

TDD pico/femto cell applications in the 1900 - 1920 MHz band will hardly be mutually synchronized between operators. TDD pico/femto cell applications will solve the interference to FDD base stations at the 1920 MHz boarder. But the interference to the pico cell TDD system from FDD TS at the 1920 MHz border is not solved. A mobile from operator 7 cannot enter a site with a pico cell system from operator 6. Nor can DECT and pico cell systems from operator 3 be installed in the same premises. Since DECT is installed in almost all homes and at many enterprises, it will be almost impossible to use the TDD blocks 1900-1905 MHz and 1905-1910 MHz. There is also interference between TDD systems if they are close to each other, unless they are mutually synchronized, which is unlikely.
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Interference cases for the 1900-1920 MHz TDD band. 
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Conclusion: ECN TDD pico/femto cells cannot use the generally block 1900-1905 MHz due to potential interference from DECT (Annex B), and cannot used the block 1915 – 1920 MHz due to potential interference from FCC ECN TS entering a TDD pico cell site (CEPT Report 39). Close by TDD systems will also interfere with each other (CEPT Report 39).
3.5
Use the band 1900-1920 MHz for UL only

It is interesting to note, that due to the TS-TS interference (CEPT Report 39 and Annex B) all above scenarios will require the blocks 1900-1905 MHz and 1915-1920 MHz as guard bands.

The only possible proper use for the 1900-1920 MHz band is the UL only scenario.

Using the band 1900-1920 MHz for UL-only solves the interference issues between TDD blocks and at the 1920 MHz boarder. It solves interference to ECN TDD at the 1900 MHz boarder. 

The interference issue from ECN TDD TS for DECT remains, but as mentioned above, DECT can when required create a (5–10 MHz) dynamic guard band within its own allocation below the 1900 MHz boarder. DECT can do this at the expense of a capacity loss that probably most times can be tolerated. (It should be noted that UMTS TDD, due to its 10 ms TDMA from, causes typically 10 times less capacity loss to DECT compared to an WAPECS ECN TDD TS. UMTS TDD was specified to minimize interference to DECT. This property is lost with the WAPECS approach.) See the figure below.


[image: image7.emf]TS3

Interference cases for the 1900-1920 MHz band 
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Conclusion: It is hard to understand why the UL only solution is not discussed in the Helios study, or in the PT1 documents. May be because it was skipped at an early stage due to complication in finding a DL block for pairing. In the view of the larger problems shown above with the other alternatives, the the UL only solution should be accepted as a prefered scenario. 
3.6
Pair (three) FDD UL only blocks in the band 1900-1920 MHz with three DL only blocks in the band 2010-2025 MHz (or some other DL blocks)
This solution avoids all previous unsolvable interference between the blocks, and to neighbour systems DECT and UMTS FDD. Technology neutrality can be applied.

This proposal for pairing the 1900-1920 MHz band with the 2010-2025 MHz band has been proposed at the PT1 Tallin meeting in September 2010 by France: PT1(10)137Rev1” Review of ECC Decision 06 01 : Possible next steps” witch has the advantages (option 1) listed. At the same meeting DECT Forum presented a similar proposal  PT1(10)169 “Comment on ECC PT1(10)137rev1 Review of ECC Decision 06 01 : Possible next steps”. 
The block 1900-1905 MHz could become a guard band to DECT, not to potentially cause capacity reduction for DECT by an FDD only UL at the 1900-1905 MHz block.
The above pairing seems to be the optimum solution from a technical point of view, unless some coexistence issues for the proposed DL band 2010-2025 MHz remain. In this case efforts should be made to find an other DL band of 15-20 MHz. 

4.
On the continued work by the Commission and in PT1 

The assessment above concludes e.g. that due to the TS-TS interference (CEPT Report 39 and Annex B) the blocks 1900-1905 MHz and 1915-1920 MHz will be nedded as guard bands for all the above scenarios, except for the UL only scenario.
DECT Forum hopes that the above high lighting of the generic severe TS-TS interference issue within the band and at the band edges, and the attempt to systematically list pros and cons of different options to regulate the 1900-1920 MHz and the 2010-2025 MHz band, will be of some help for the continued work. The Annex A provides a generic approach to the near-far problem.
Allocation of the four 5 MHz blocks in the band 1900-1920 MHz for broadband TDD (UMTS TDD) 14-15 years ago must be regarded was a huge mistake. The deficiency of this TDD allocation has been known for 12 years. See ERC Report 65 section 3.1.7 Conclusion the third and fourth bullet points, and the third column of Table 3. 
 Annex
A


The near/far problem – the need for guard bands

The critical scenarios are those when two devices are close to each other on adjacent blocks and one device is transmitting at the same time as the other device is receiving. This is called the near/far problem, if they also operate at full transmit power and at the receiver sensitivity limit. e.g. handsets which are far away from their base stations. 

This Annex relates to the near-far problems between terminals, TS (It also applies when one or more of the devices is a low power base station indoors or at street level). .

The near/far problem can either be solved in the time domain or in the frequency domain. It cannot be solved in the code domain, since the required isolation is much higher, than what  practically can be provided by coding (CDMA).

A.1
Solution in the frequency domain

A simple calculation illustrates the required isolation. Assume the following typical parameters for indoor DECT radios and cellular handsets: Transmit power 23 dBm, maximum acceptable receiver interference level -99 dBm, and distance between devices 5 m. 5 m distance gives at 1900MHz 38 + 20log (5) = 52 dB free space attenuation. This results in a requirement ACIR >= 23 + 99 – 52 dB = 70 dB. Typical AClR and ACS for cellular handsets < 33 dB for the first adjacent channel. 60 – 70 dB may be reached for the 3rd, 4th or 5th adjacent channel, if reached at all. (For Monte Carlo simulations see section A.2.3 below.) 

This principally implies that a fixed or dynamic guard band corresponding to a number of adjacent carriers is required between the two devices. 

A dynamic (frequency hopping, handover, iDCS) guard band is possible for DECT and GSM at the 1880 MHz boarder, where each operator has access to several frequency channels. But this is not possible for a broad band technology like UMTS, if the operator has only one (or two) 5 MHz carriers. 

The most common near/far situation is two close by handsets of cellular FDD systems (GSM or UMTS). The required isolation has been provided by guard bands between the UL spectrum and the DL spectrum allocation corresponding to 20 MHz (100 adjacent carrier spacings) for GSM 1800 and 30 MHz (6 adjacent carrier spacings) for UMTS. For FDD systems the guard band is also required for isolation between DL and UL in the same handset.

Another inter-cellular near/far problem occurs if cellular indoor pico/femto cells are deployed, and a handset from the adjacent block cellular macro cell system enters the site of the indoor base station. This may work for GSM, where each operator has access to several frequency channels, but hardly for broadband technologies like UMTS. 

A.2
Solution in the time domain

If a frequency guard band is not possible or not wanted, the only remaining solution is separation in the time domain. Time domain separation is low cost and provides total isolation. Examples of time domain isolation to solve near/far problems are:

A.2.1
WLAN devices within the 2,4 GHz ISM band

Each device listens for a short time if the spectrum is free, and then transmits a packet of limited length. There is a dynamic variable mandatory waiting time until the next packet can be transmitted. If the packet is interfered, it is retransmitted.  This concept is very suitable for uncoordinated system installations on a common spectrum to provide best effort high data rate services.

A.2.2
DECT

DECT has 12 TDD duplex TDMA access channels on each of its 10 frequency carriers. These 120 access channels are accessible for each DECT handset and base station. The unique DECT instant dynamic channel selection, iDCS, automatically allocates channels on different time slots if required due to near/far situations. This works also when the two devices are unsynchronized (belong to different DECT systems). Here is not the proper place to explain how this work, but is relates to the DECT iDCS and the common TDMA frame and specific common duplex channel definitions that apply to all DECT devices.  


A.2.3
Cellular TDD systems with mutually synchronized DL/UL switching points

UMTS/TDD has been allocated four 5 MHz blocks for four macro cellular operators within the band 1900-1920 MHz. There is only one carrier per operator, and therefore the near/far problems between adjacent block handsets (and also adjacent block base stations) can only be solved in the time domain. Such a solution implies that all four systems are mutually synchronized in such a manner that they the same TDD frame and the same switching points between DL and UL. It will however be as difficult to deploy indoor base stations, as for the above discussed UMTS FDD systems.

The UMTS/TDD allocation has been analysed in CEPT Report 39 for technology neutral ECN systems. ECN systems can by default not be mutually synchronized, because TDD frame and DL/UL switching points may differ. A Monte Carlo simulation indicates that for unsynchronized systems, the handsets have to have ACLR and ACS values of at least 53 dB for acceptable interference levels between handsets from adjacent block systems. This is 20 dB higher requirements than the ECN terminal specification, which is 33 dBm for ACLR and ACS. 

Note: CEPT Report 39 defines a Base line level or Block edge mask of – 27 dBm/5MHz for terminals TS (for CS). In reality the calculated value is not a fixed level, but is the out-of-block emission when the terminal transmits at full power. See ECC Report 131equation 4.3. The full power is 23 dBm (Table 3 in CEPT Report 39). This emission level is 23 dBm -ACLR = -27 dBm. Thus ACLR = 50 dB. The interference between the two terminals in reality also depends on ACS, thus ACLR can be replaced by ACIR. Thus ACIR shall be > 50 dB, leading to ACLR and ACS > 53 dB. This is 20 dB higher requirements than the ECN terminal specification, which is 33 dBm for ACLR and ACS and ACLR becomes 30 dB. A more clear requirement than cell edge base line level is ACIR >= PMAX+27 dB. ECN TS with PMAX= 3 dBm meets the requirement.

Annex
B

Coexistence with ECN handsets visiting a DECT 
Referring to section 2 f) above and written statement by the Radio Spectrum Committee that coexistence is possible with DECT at the 1900 MHz boarder, DECT Forum here by includes a resent calculation of interference from DECT to ECN handsets, showing the need for a guardband for ECN TDD or ECN DL only. ECN TS from UL only ECN macro cells has no interference from DECT.  
B.1
Interference to ECN TDD TS visiting a DECT site

The tables below shows calculations of the interference from DECT to a visiting ECN TS operating on the frequency band 1900 – 1905 MHz. Table B.1 the minimum separation distances, MSDs, are shown for interference from different DECT carrier positions F0-F9. Table B.2 shows how much the interfering power exceeds the reference -99 dBm at different separation distances from 2 – 30 m. The caculations of ACS, ACLR and ACIR are show in section B.2.
:
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Table B.1. Minimum Separation Distances, MSD, between a DECT 24 dBm transmitter and ECN TS

Separation 

distance

DECT BS/TS

to 

ECN TS

Interfering power exceeding -99 dBm. Factor in dB for 

different DECT carries 

F6 –F9 F5 F4 F3 F2 F1 F0

2 m

24 29 36 36 39 46 46

5 m

9 14 21 21 24 31 31

10 m

0 5 12 12 15 22 22

15 m

-5 0 7 7 10 17 17

20 m

-9 -4 3 3 6 13 13

30 m

-14 -9 -2 -2 1 8 8

Table B.2. Interfering power exceeding -99 dBm. Factor in dB for different DECT carries

L= 38 + 20logd 

for d < 4 m 

L= 38 + 30logd 

for d >= 4 m 



It is easily seen that the problem is not the DECT specification, but ACS of the broadband technology handset (similar for UMTS, LTE and WiMax). ECN TDD or FDD DL only handsets entering a DECT site will always be within 10 m from a DECT transmitter and then almost always interfered, especially when belonging to an outdoor macro cell. 
About 20 dB is missing in the ACS for the ECN TS. This result is very similar to the calculations in the Table 3 of ERC Report 65. The simple conclusion is that 1900-1905 MHz block has to be a guard band for ECN TDD or FDD DL only, and this has been known for 12 years (ERC Report 65). See also section 4. 

B.2
Calculation of ACS, ACLR and ACIR

The adjacent channel leakage power ratio (ACLR) and the adjacent channel selectivity (ACS) are combined to give the adjacent channel interference ratio (ACIR) according to the following equation: 
ACIR-1 = ACLR-1 + ACS-1
(for ACIR, ACLR and ACS as linear ratios).
B.2.1
Calculation of ACLR for DECT

DECT carrier positions
Ten RF carriers are defined in the frequency band 1 880 MHz to 1 900 MHz with centre frequencies Fc given by: Fc = F0 - c x 1,728 MHz where: F0 = 1 897,344 MHz; and c = 0, 1, ..., 9. 
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Figure B.1: Positions of DECT carriers and adjacent channels extended outside the DECT band.

The carrier spacing is 1,752 MHz and the transmit bandwidth about 1 MHz (1,152 Mbps). 

The bandwidth of UMTS, LTE and WiMAX operating in the TDD band 1900-1905 MHz is supposed to have a bandwidth of about 4 MHz.

In the calculations below a conversion factor of 6 dB (4 times) is used between the bandwidth of DECT and the broadband technologies in the band 1900-1905 MHz. The approximate figure of 6 dB is accurate enough for the purpose of this study,     

Calculation of ACLR 

ACLR for DECT is derived from clause 5.5.1 “Emissions due to modulation” of ETSI EN 300 175-2 “Digital Enhanced Cordless Telecommunications (DECT); Common Interface (CI); Part 2: Physical Layer” : 

Table B.3: Emissions modulation
	Emissions

on RF channel "Y"
	Maximum

power level

	Y = M ± 1
	160 (W

	Y = M ± 2
	1 (W

	Y = M ± 3
	80 nW

	Y = any other DECT channel
	40 nW

	NOTE:
For Y = "any other DECT channel", the maximum power level shall be less than 40 nW except for one instance of a 500 nW signal.


The above power level measurements are made with 1 MHz bandwidth.

The DECT transmit power is 250 mW or 24 dBm.

From the table above, we derive the following ACLR figures. 
Table B.4: ACLR for DECT (in 1 MHz channels)

	Adjacent Channel No
	Maximum power level
	ACLR

	1st
	160 (W or -8 dBm
	32 dB

	2nd 
	1 (W or -30 dBm
	54 dB

	3rd
	80 nW or -41 dBm
	65 dB

	4th and higher
	40 nW or -44 dBm
	68 dB


When the victim is UMTS, or any other technology, with a receive filter band approximately 1900,5 – 1904,5 MHz, an “average” ACLR (times and not dB) should be estimated from  the ACLR of the three adjacent DECT channels which, depending on DECT carrier number FX, fall within the band 1900,5 – 1904,5 MHz. (The “average” is estimated by weighting the middle channel by a factor 0,5 and the other channels by a factor 0,25.),
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Figure B.2: Estimated ACLR (1 MHz) figures for DECT carriers F0 to F9, averaged over a receive channel 1900,5-1904.5 MHz.
Thus the ACLR for different DECT carriers F0-F9 averaged over the band 1900,5-1904.5 MHz becomes: 
Table B.5: DECT ACLR for a victim with a receive filter band 1900,5 – 1904,5 MHz

	DECT Carrier
	Average ACLR 

(1 MHz bandwidth) 
	ACLR 

(4 MHz bandwidth)
	Maximum power level

(4 MHz bandwidth)

	F0
	61 dB
	55 dB
	800 nW or -31 dBm

	F1
	67 dB
	61 dB
	200 nW or -37 dBm

	F2 –F9
	68 dB
	62 dB
	160 nW or -38 dBm


B.2.2
ACS for broadband technologies (UMTS, LTE and WiMAX) operating on the band 1900-1905 MHz

ACLR and ACS for the broadband technologies are calculated below, related to the DECT carriers F0-F9. The table below shows the frequency separation between DECT carriers and the broadband centre carrier 1902,5 MHz respectively the band edge frequency 1900 MHz. 
Table B.6: Frequency separation between DECT carriers and the broadband centre carrier 1902,5 MHz respectively the band edge frequency 1900 MHz. 

	DECT Carrier
	DECT carrier frequency, MHz
	Broadband carrier (1902,5 MHz) to DECT carrier separation, ∆f MHz
	Band edge (1900 MHz) to DECT carrier separation, ∆fOOB MHz

	F0
	1897,344
	5,2
	2,7

	F1
	1895,616
	6,9
	4,4

	F2
	1893,888
	8,6
	6,1

	F3
	1892,160
	10,3
	7,8

	F4
	1890,432
	12,1
	9,6

	F5
	1888,704
	13,8
	11,3

	F6
	1886,876
	15,6
	13,1


Below the broadband adjacent channel positions are shown in relation to the DECT carriers.
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Figure B.3. Broadband adjacent channel positions within the DECT band 1880-1900 MHz

ECN (UMTS) TS TDD ACS

The table below indicates ACS figures related to a DECT transmitter frequencies. The ACS has been calculated for UMTS TS (the same for TDD and FDD), and is supposed to be relevant for ECN TS TDD, since the adjacent channel selectivity for LTE and Wimax TS (5 MHz version) is very similar to that of UMTS TS.
Table B.7: ACS for ECN (UMTS) TDD 3.84 Mcps Option
	DECT 
carrier
	ACS

dB

	F0
	33

	F1
	33

	F2
	(40)

	F3
	43

	F4
	43

	F5
	(50)

	F6-F9
	55


The ACS figures are derived from ETSI EN 125.102 “Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (TDD)”.  
N
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Interference cases for the 1900-1920 MHz TDD band. Mutually synchronized TDD blocks
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Interference cases for the 1800-1920 Mz TOD band.
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Interference cases for the 1900-1920 MHz band 
When used for UL only
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The only proper way to utilize the band 1900-1920 MHz, seems to be to use it for UL only. The interference to DECT at the 1900 MHz band edge is expected to be handled by DECT creating a dynamic guard band of 5-10 MHz within  its own band 1880-1900 MHz. 
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Interference to ECN TDD TS (1900 -1905 MHz) visiting a DECT site 

		DECT Carrier #		UMTS
ACS 
dB		DECT ACLR (into a 4 MHz channel) dB		ACIR
dB		Minimum separation distance, MSD, for
interf. level  -99 dBm

		F0		33		55 dB		33		58 m

		F1		33		61 dB		33		58 m

		F2		(40)		62 dB		(40)		32 m

		F3		43		62 dB		43		25 m

		F4		43		62 dB		43		25 m

		F5		(50)		62 dB		(50)		15 m

		F6-F9		55		62 dB		55		10 m



 Table B.1. Minimum Separation Distances, MSD, between a DECT 24 dBm transmitter and ECN TS

		Separation distance
DECT BS/TS
to 
ECN TS		Interfering power exceeding -99 dBm. Factor in dB for different DECT carries 														

				F6 –F9		F5		F4		F3		F2		F1		F0		 

		2 m		24		29		36		36		39		46		46		 

		5 m		9		14		21		21		24		31		31		 

		10 m		0		5		12		12		15		22		22		 

		15 m		-5		0		7		7		10		17		17		 

		20 m		-9		-4		3		3		6		13		13		 

		30 m		-14		-9		-2		-2		1		8		8		 



Table B.2. Interfering power exceeding -99 dBm. Factor in dB for different DECT carries

L= 38 + 20logd 
for d < 4 m 

L= 38 + 30logd 
for d >= 4 m 
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Interference cases for the 1900-1920 MHz TDD band. Unsynchronized Low Power TDD: 20 dBm BS and 3 dBm TS
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With low power ECN BS and ECN TS for 1900 -1920 MHz  the interference between TDD systems is kept at acceptable levels, but  the harmful interference to ECN TDD TS at the 1900 MHz and 1920 MHz boarders remain due to the poor ACLR and ACS of the broadband TDD and FDD terminals. DECT transmitters have about 20 dB better ACS and ACLR.
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