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	To: 
Steve Green
ECC PT1 Chairman
Email : steve.green@ofcom.org.uk 


	
	ECC/WG SE/STG

	
	14 March 2017

	
	


Subjects: 
· LTE parameters for SEAMCAT libraries, 
· simulation of NB-IoT systems, 
· simulation of 5G networks in SEAMCAT 
· proposed revisions to Report ITU-R M.2292 and to ITU-R Recommendation M.2101. 
Dear Steve,
First of all, thank you for your liaison statement on 7 March 2017. 
STG would like to inform PT1 that the LTE parameters are available in the SEAMCAT system library as per version 5.1.0 Beta 7, released on the 2nd of March 2017. In this version, PT1’s comments on the cell radius of 1 km for urban environments in the 700 MHz, 800 MHz and 900 MHz bands have been taken into account.
STG also noted PT1’s comments regarding the simulation of NB-IoT systems (standalone, in-band and guard band) using the generic module.
STG noted as well document 5D/TEMP/265(Rev.2) on IMT-2020 parameters. This document will be used to populate the SEAMCAT system library once the 5G implementation is finalised.
STG would like to inform PT1 that the group has continued the discussions on the implementation of 5G systems in SEAMCAT. During these discussions, there were several questions related to various topics. Detailed suggestions for modifications of ITU-R Recommendation M.2101 are contained in Attachment 1. 
STG suggests that PT1 considers these issues and contributes to ITU-R and 3GPP as appropriate to seek further clarification and propose modifications.
The following items summarise the main topics for which STG would need further clarification: 
1. Definition of sector, cell and cell radius in Report ITU-R M.2292 and in ITU-R Recommendation M.2101.
In 3GPP TR 36.942, section 4.4.1.1, Figure 4.2, the cell layout is defined as follows:
Base stations with 3 sectors per site are placed on a hexagonal grid with distance of 3*R, where R is the cell radius (see Figure 4.2), with wrap around. The number of sites shall be equal to or higher than 19.  [2] [4].
[image: cell_layout]
Figure 4.2: Single operator cell layout
It seems that there is still confusion between what it’s considered a cell and a sector. According to the definition in 3GPP TR 36.942, a sector is a hexagon, and a cell is composed by 3 sectors (i.e. 3 hexagons). Nevertheless in this document it seems confusing to call “cell radius” what is in practice “sector radius”. 
In Report ITU-R M.2292 and in Recommendation ITU-R M.2101, a cell is considered to be the same as a sector, which seems to contradict the definition of a 3-sector macro cellular network as defined in 3GPP TR 36.942. 
The following figure allows us to compare the definitions in the different documents (ITU, 3GPP and ECC):


In summary, according to the figure above, the following table shows the current different definitions for sector, cell and radii:
	Parameter
	3GPP TR 36.942
	ECC Report 252 and others
	Recommendation ITU-R M.2101
Report ITU-R M.2292

	Sector
	1 hexagon
	1 hexagon
	1 hexagon

	Cell
	3 hexagon
	3 hexagon
	1 hexagon

	Cell radius
	X
	X
	Y = 2*X

	Cell range
	Y = 2*X
	Y = 2*X
	Not defined

	BS to BS distance
	Z = 3*X
	Z = 3*X
	Z = 3*X







To bridge the gap between the definitions of cell radius in 3GPP TR 36.942 on the one hand and in Report ITU-R M.2292 and in Recommendation ITU-R M.2101 on the other hand, STG proposes the following definitions. The yellow highlighted cells indicate an alignment with the proposed common definitions in the rightmost column:
	Parameter
	3GPP TR 36.942
	ECC Report 252 and others
	Recommendation ITU-R M.2101
Report ITU-R M.2292
	PROPOSED COMMON DEFINITIONS

	Sector
	1 hexagon
	1 hexagon
	1 hexagon
	1 hexagon

	Cell
	3 hexagon
	3 hexagon
	1 hexagon
	3 hexagon

	Sector radius
	Not defined
	Not defined
	Not defined
	X

	Cell radius
	X
	X
	Y = 2*X
	Y = 2*X

	Cell range
	Y = 2*X
	Y = 2*X
	Not defined
	Definition not needed

	BS to BS distance
	Z = 3*X
	Z = 3*X
	Z = 3*X
	Z = 3*X



These proposed common definitions have the advantage of avoiding the need to modify cell radii values in Report ITU-R M.2292. 
As a parallel step, PT1 could submit a contribution to 3GPP to modify their definitions of “cell radius” to become “sector radius”, and “cell range” to become “cell radius”.
As consequence of the proposed common definitions, “cell radius” and “cell range” should also be modified in ECC deliverables and in SEAMCAT.
If these proposals seem too complicated to put into practice, STG agreed to further clarify these differences in a future revision of ECC Report 252 (SEAMCAT handbook), so as to minimise the current confusion.
2. ITU-R Recommendation M.2101 in sections 3.3.
The second paragraph is not clear. STG proposes to modify it as presented in Attachment 1.


3. Simulation Methodology for IMT downlink and uplink in Recommendation ITU-R M.2101 in section 3.4.
The flowcharts depicted in Figures 8 and 9 do not follow accurately the descriptions provided in sections 3.4.1 and 3.4.2 of the downlink and uplink algorithms. In fact, there are several steps described that appear in different parts in the flow chart which create confusion when interpreting the correct algorithm to be implemented. 
STG kindly asks PT1 to validate the new flow charts as proposed by STG in order to allow their implementation (see Attachments 2 and 3 of this liaison statement for the Microsoft Visio versions of the flowcharts). 
STG also proposes that PT1 contributes to ITU-R in order to align the description of the algorithms and their corresponding flowcharts taking into account the proposal made by STG.
4. Number of dropped MSs in Recommendation ITU-R M.2101 in section 3.4.1 footnote 2.
ITU-R M.2101 section 3.4.1 footnote 2 states that  “The sufficient number of dropped (distributed) devices will both depend on user drop method, i.e. if the random drop is made within each BS coverage area or random within the entire network coverage area, and on the number K that should be allocated to each BS. Normally sufficient number varies between 2*K and 10*K in order to achieve requested allocation per BS depending on used drop method.”
If no drop method is applied, is K then equal to the number of active MS per BS?
5. BS and MS activity factor in Recommendation ITU-R M.2101 in sections 3.4.1 and 3.4.2.
The algorithms described in sections 3.4.1 and 3.4.2 require the addition of two new input parameters to introduce the BS and MS activity factors.
Section 6 of this recommendation indicates the following: “Report ITU-R M.2241 mentions that this is not the case in deployed OFDM networks because transmitting 100% of the frequency resource blocks 100% of the time leads to saturation of the cell and service failure for many of the users. Thus base stations transmit using only part of the available resource blocks most of the time”. This seems to contradict the proposed algorithms, but STG understands this approach as a simplification.
Nevertheless, STG would like to indicate that when establishing the values of the BS and MS activity factors, they should be consistent when simulating IMT uplink and downlink, as in practice it is the same network.


6. Definition of thermal noise in Recommendation ITU-R M.2101 in sections 3.4.1 and 3.4.2.
In this recommendation, equations 11 and 19 refer to “thermal noise”, whereas they should refer to “noise floor”.
7. Units of the noise power spectral density (i.e.10*log10(k*T)) in Recommendation ITU-R M.2101 in sections 3.4.1 and 3.4.2.
In this recommendation, below equations 11 and 19 and 22 the units for the noise power spectral density (i.e. 10log10(kT)) should be in dBW/Hz and not in dBm.
8. Definition of the power control algorithm in Recommendation ITU-R M.2101, section 4.1.
In this definition, it is not clear what the index “j” refers to and how it is used. Further clarifications from PT1 on the definition of the power control algorithm are needed.
9. Determination of aggregate interference in Recommendation ITU-R M.2101, section 7.
In the second bullet point it is stated: “the statistics of IMT system emissions could be modelled and collected from a representatively large segment of the IMT network”. 
Does this mean in practice that a large real network could be simulated through a smaller network containing all elements of the real network and apply then the wrap-around? Further clarification on the simulation of aggregate interference is needed.
10. Demonstration of interim results of IMT modelling in Recommendation ITU-R M.2101, section 8.
The first paragraph of the section states: “In modelling IMT systems, it is probable that the same study performed by different parties could initially produce different results”. 
This information can be misleading because assuming the same conditions (i.e. parameters and scenario) for simulations and that a sufficient number of snapshots are simulated, then the results obtained by Monte Carlo simulations should be very similar, independently of which tool has been used.


11. Wrap around technique in Attachment 2 to Annex 1
The definition of wrap around in Recommendation ITU-R M.2101 defines the MS as being located outside the central cluster but connected to one of the BS inside the central cluster. 
The following questions were discussed for which STG would need further guidance from PT1:
-	Should this be the case when simulating IMT MS both as victim and as interferer? 
-	Regarding the simulation of the reference cell at the left or right of the network: does it make sense to allow simulating wrap-around when the intention is to simulate network-edge effects? This seems to contradict the wrap-around concept, the purpose of which is to simulate an infinite network.
STG thanks in advance PT1 for providing clarification to the items mentioned above and looks forward to further cooperation with PT1.
Best regards,

José Carrascosa

STG Chairman

Email: Jose.Carrascosa@eco.cept.org
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