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Introduction
PT1 has got the task to further improve the technical bases and propose solutions for efficient use of the spectrum in the 2 GHz band. 
A ambiguity or errors in the CEPT Report 39 and ECC Report 131 on TS baseline definition, that influences the interpretation of the results of the above reports, has been detected. 

A correct definition is essential to draw correct conclusions on equipment requirements. 
Also the figure 4 in CEPT Report 39 has errors that need to be corrected.  
1. “Error” in the out-of-block baseline level definition for ECN terminals

In the Executive Summary of CEPT Report 39 is stated:

“……..

A baseline level of -27 or -15.5 dBm/5MHz applies for ECN terminal stations…” 

This base line concept and the calculated results are taken from ECC Report 131. 
Both in report CEPT Report 39 and ECC Report 131 the above base line level for ECN terminals has been denoted 
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.  In all the simulated CDF curves of ECC Report 131, from which the above baseline levels have been derived, the notation is TDD TS OOB EIRP. What this base line level is, has unfortunately not been explicitly stated, but is stated here:


Therefore it is proposed to change the text in the Executive Summary of CEPT Report 39 to:

“A baseline level of  -27 or -15.5 dBm/5MHz applies for ECN terminal stations at the cell edge …” 

The term baseline level or block edge mask, BEM, fits very well for base stations where the BS OOB EIRP is the same independent of the position of the victim BS. However, for the TS simulations the OOB EIRP varies with the position of the TS within the cell (UL Power control, PC). Therefore the terms baseline level and BEM has a different meaning for BS and TS, which could be confusing. 
An alternative clear better way to express the requirement seems to be (see section 3 below):
“An ACIR level of PMAX,TDD + 27 dB or PMAX,TDD + 15.5 dB applies for ECN terminal stations…” 

This impression of confusion is reinforced by reading text surrounding equation (4.3) in ECC Report 131. See yellow marked text below: 
………………………………………………………..

Hence, for a non-co-channel TDD TS interferer radiating with an out-of-block EIRP level of 
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 dBm/MHz in the vicinity of the victim FDD TS, one may write
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where 
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 is the TS-TS propagation path gain in dB, 
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 is a power control factor in dB, and 
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 accounts for the extent of collision (in time) between a packet transmitted by the interferer and a packet received by the victim.

The term 
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, accounts for the fact that, as the interferer TS moves in from the cell-edge and approaches its serving base station, the wanted signal level on the UL increases, and so for a fixed signal-to-interference-plus-noise ratio (and hence UL quality), the interferer can transmit at a proportionally reduced in-block EIRP, implying a correspondingly reduced out-of-block EIRP, 
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. Specifically, 
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where 
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 are the base-to-terminal mean path-gains in dB at the victim terminal’s location and the cell edge respectively. 

……………………………………………………….

The yellow text  “out-of-block EIRP level of 
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 dBm/MHz in the vicinity of the victim FDD TS”  indicates that 
[image: image14.wmf]TDD

 

OOB,

P

is defined as the out-of-block EIRP level transmitted (in adjacent channel) by the TS in vicinity of the victim (not at the cell edge). With this definition, equation (4.3) would become equation (4.3a), because the power control factor 
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 does not belong to the formula, since the EIRP level close to the victim is defined above as 
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All the simulations are however made with the formula (4.3) where the power control factor 
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 is included. And the results are expressed in CDF curves of 
[image: image19.wmf]TDD

 

OOB,

P

. 

Thus it is needed to analyze what 
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represent in formula (4.3). 
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is obviously not the EIRP level form the TS in the vicinity of the victim. 

It is obvious and crystal clear that in formula (4.3) that 
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 represent the EIRP level form the TS in the vicinity of the victim. This means that 
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represent the EIRP level form the TS in the vicinity of the cell boarder (see definition above of 
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), where 
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is 0, and where the TS is transmitting at full power. Therefore, 
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 should more correctly be denoted  
[image: image27.wmf]TDD

 

OOB,0,

P

, where 0 indicates that the power control is not operating, and that the TS operates at full power.  
1) With this correction the text above (ECC Report 131) should be corrected to: 

 Hence, for a non-co-channel TDD TS interferer radiating in the vicinity of the victim FDD TS, and where the TDD TS out-of-block EIRP level at the cell edge is 
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 dBm/MHz, one may write
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2) Another consequence of this change is that baseline level or block edge mask may not be a good notation for 
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 , unless it is called e.g. “baseline level for ECN TS at the cell edge”. 
2. Further verification the correct term is “cell edge baseline level”
In spite of the error or ambiguity in surrounding equation (4.3) in ECC Report 131, it is also obvious that the technical contributor to Figure 4 in CEPT Report 39 regard 
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 as the cell edge baseline level. Unfortunately there are some errors in figure 4, which makes it difficult for the reader to see how the exact figure of the baseline level in figure 4 was derived. Therefore the figure 4 is discussed in a separate section 4 below. 
3.  Interpretation of the corrected definition and corrected notation 
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This correction leads to the following interpretation on TDD TS performance.

In CEPT Report 39 the “baseline level at the cell edge” is -27 dBm/5 MHz for CS services. The TS max power, PMAX,TDD , is 23 dBm (Table 3 of CEPT Report 39). The adjacent channel is 5 MHz. Thus 
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can be expressed as:
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=  PMAX,TDD - ACLRTDD . Thus ACLRTDD = 23 + 27 dB = 50 dB.  

But the simulated TS-TS case only considers co-channel interference to the victim. In reality there is also the adjacent channel interference. Thus it is correct to replace ACLR by ACIR. 

ACIR >=50 dB indicates that ACS and ACLR have to be >= 53 dB. (ACIR(1 = ACLR(1+ ACS(1 in linear form). The general ACIR requirement becomes ACIRTDD >= PMAX,TDD  + 27 dBm for CS. 
The specification of ACS and ACLR for ECN TS is >33 dB. Thus 20 dB is missing, unless PMAX,TDD ,is reduced by 20 dB to 3 dBm. 
It seems obvious that all TDD operators within the 1900-1920 MHz band need to synchronize their TDD systems regarding TDD frame time and DL/UL switching points as a minimum requirement to provide useful services. Else a 5 MHz guard band is required between ECN TDD operators, as is written in the text (yellow) from CEPT Report 39 under figure 4 of section 4 below.  Request for inter-synchronization seems to violate the WAPECS concept. 
But synchronization does not solve the interference problems at the band edges, 1900 MHz (DECT) and 1920 MHz (UMTS FDD).
4. Error in figure 4 of CEPT Report 39

Two errors have been detected in figure 4 of CEPT Report 39. See section 4.4.2.1 from CEPT Report 39 below:
4.4.2.1   Considerations related to the implementation of the out-of-band levels

Figure 4 shows measured radiated emissions of commercially available UTRA FDD TSs in the 2 GHz band. Results are presented for TSs from five different manufactures when transmitting with an EIRP of 20 dBm/3.84MHz. The figure also shows the corresponding requirements for TS emissions in 3GPP TS 25.101 [18] (scaled to adjust for a constant measurement bandwidth) and the baseline level of a BEM. It will be observed that the emissions exceed the baseline level in the 5 MHz blocks immediately adjacent to the channel in which the terminal transmits. This is due to inherent limits in the performance of the components used in terminals and the constraints in power consumption in a device supplied by a battery.
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	Figure 4: Spectrum emission from UMTS 5 MHz bandwidth



The technologies considered as representative examples for the 2 GHz band are UMTS (TDD and FDD), LTE and WiMAX. The derivation of out-of-block requirements shows that a baseline of 
-27 dBm/5MHz can be fulfilled by 5 MHz UMTS terminals with the introduction of a 5 MHz guard band. Such a baseline is not fulfilled by wider bandwidth technologies (e.g. 10 MHz LTE, 10 MHz DC-HSUPA and potentially WiMAX terminals) even with 10 MHz guard band. 

…………………………………………………………………..

Error 1
The parameters for deriving the baseline level -55,7 dBc/MHz has obviously been taken from an early version of CEPT Report 39 dated 26 November 2009, where the figure 4 (there denoted figure 6) already existed. The (cell edge) baseline level was then -28,7 dBc/5MHz instead of -27 dBc/MHz as in the final version. Furthermore in section 4.4.1.3 of CEPT Report 39 is stated (yellow) above figure 4, that for figure 4, a maximum TS transmit power PMAX,TDD  of  20 dBm is used (not 23 dBm of Table 3 of CEPT Report 39). 

With the above information the calculation of the -55,7 dBc/5MHz can be traced.
Thus, converting -28,7 dBm/5 MHz to results in -28,7 -20  = - 48,7 dBc/5 MHz since the carrier power, c,  is 20 dBm. Converting from dBc/5 MHz to dBc/MHz subtracts another 7 dB to 
-48,7 – 7 dBc/MHz = -55,7 dBc/MHz. 

Conclusion: It is obvious that the -55,7 dBc/MHz level has been derived from a cell edge baseline level of - 28,7 dBc/5MHz, but in the text above, below figure 4 is stated (yellow) that the base line level used in figure 4 is -27 dBm/5 MHz. This leads to -54 dBc/5MHz.
Correction: The level for the red baseline level in figure 4 shall be -54 dBc/5MHz (with 20 dBm PMAX,TDD  ). (With 23 dBm PMAX,TDD  the red baseline level in figure 4 shall be -57 dBc/5MHz).

Error 2

The horizontal part of black dotted line in the centre of figure 4 is at the level 0 dBc/MHz. This is not correct. It should be at about -6 dBc/MHz and be about 4 MHz wide. The reason is that the bandwidth of UMTS or ECN is about 4 MHz. Thus integrating over 4 MHz the above flat part of the dotted PSD curve, should give the total carrier power, which shall be 0 dB since the PSD is noted in dBc. And since the PSD is also noted in dBc/MHz, the integration of the power over 4 MHz corresponds to 4 times power increase, which corresponds to 6 dB. 

That the horizontal part of black dotted line in the centre of figure 4 shall be at the level 
-6 dBc/MHz, is also understood by the fact that the present dotted line indicate an ACLR of 49 dB in the second adjacent channel (see the 7,5 to 12,5 MHz interval on the x-axis). The second adjacent channel ACLR is specified to 43 dB in the UMTS standard, which corresponds to a corrected upper part (to -6 dBc/MHz) of the dotted curve.
Conclusion: It is obvious that the horizontal part of black dotted line in the centre of figure 4 shall be at the level -6 dBc/MHz and not at 0 dBc/MHz as in the present figure 4. 

Correction: Draw the horizontal part of black dotted line in the centre of figure 4 at the level -6 dBc/MHz instead of 0 dBc/MHz as in the present figure 4. 

The above baseline level is the OOB level when the TS is at the cell edge. There the TS transmits at max power, PMAX,TDD . That is the level that has been derived from the simulations.  
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