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1. Introduction

Between Ran_4 meeting #35 and Ran_4 meeting #36, two conference calls have been held for UMTS900 with the active participation of Ran_4 delegates. The first conference call was organised on June 10th and the second call was held on August 11th.  
2. Summary
The first telephonic conference call on June 10th was participated by 14 Ran_4 delegates from 9 different companies, the objective was to discuss and finalize the simulation assumptions for the deployment scenario 5 (Co-existence between UMTS macrocell and GSM microcell in urban area)  of UMTS900 work item :

· Two input documents on Scenario 5 was reviewed and discussed in detail, one joint proposal on simulation assumptions from Nortel, Orange, and Nokia, another one from Motorola on GSM microcellular frequency reuse pattern. The detail discussion can be found in the conference call report [1], which has been sent on Ran_4 Bands email reflector, it is also enclosed in the annex of this report.
· After review, it was agreed to integrate the comments to the proposal, and to complete the proposal after the conference call. It was agreed to approve the final version via Ran_4 Bands email refelector by June 24th.  Final approved version for the scenario 5 via Bands email reflector is enclosed in Annex of this report [3].  A text proposal to UMTS900 WI TR25.816 section 5.2.5 is proposed based on this agreed document[3].
· Due to time limitation, the proposal for Scenario 6 (Co-existence between UMTS macrocell  and GSM picocell) was not discussed in detail, but it was agreed that interference analysis approach could be acceptable for the scenario 6.
The second telephonic conference call was held on August 11th with the participation of 14 Ran_4 delegates from 8 companies. The objective of this conference call was to review and discuss the interference analysis method for the UMTS900 deployment scenario 6 (Co-existence between UMTS macrocell and GSM picocell). The joint proposal from Nortel and Orange <Telco20050811-Nortel-Orange Tdoc#1> was discussed and reviewed.  Many useful comments were made at the call, a new proposal on interference analysis method for the scenario 6 with the integration of the comments and suggestions made through the second conference call  is submitted for approval at this meeting. 
3. Annex

[1] TELCO-20050610-Nortel-Tdoc#2, Report of telephonic conference call on UMTS900 simulation assumptions 
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[2] TELCO-20050811-Nortel-Tdoc#2,  Report of telephonic conference call on UMTS900 simulation assumptions 
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[3] Telco20050610-Nortel-Orange-Nokia Tdoc#1, UMTS900 simulation assumptions for Scenario 5 (V6)
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1 Introduction


This proposal is made by combining the proposals from R4-050367[1] and R4-050361[2] with the integration of comments received at the UMTS900 ad hoc meeting R4-050578[3].  


2 Scenario_5


· 2x5 MHz uncoordinated operation between UMTS macrocell and GSM microcell
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Figure 1: Micro-Macro 2x5 MHz uncoordinated operation – band plan
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Figure 2: Micro-Macro 2x5 MHz uncoordinated operation – network layout


Table 1:  Summary of UMTS900 simulation parameters for Scenario 5


		Scenario_5




		UMTS(macro)-GSM(micro) in urban area in uncoordinated operation



		Simulation cases




		GSM victims on both uplink and downlink. 2 simulation cases. 


1)  Downlink


-GSM (non-BCCH with PC)/WCDMA for GSM victim


2) Uplink


- GSM victim (WCDMA loaded to 6 dB noise rise)


No frequency hopping for GSM


WCDMA network in macro environment, GSM in microcellular environment


Run simulations with various ACIRs by considering a center frequency separation of 2.8 MHz and 4.8 MHz (see Figure 1).



		Network layout




		· As shown in Figure 2.


- Urban environment, UMTS macrocells


- 3-sector configuration


-7 sites (i.e., 21 sectors), the position (coordinates in meters related to the left-low corner) of the central macrocellular site are indicated on the figure 1 as (502.5, 502.5) 


-Cell radius R=250m, cell range 2R=500m, inter-site distance 3R= 750 m


-Urban environment, GSM microcells


-omni-directional GSM microcell configuration


-GSM microcells are placed in the middle of street as shown in figure 2

-GSM cell frequency reuse : 8 as shown in figure 5 and 6.





		System parameters 

		WCDMA

		· BS antenna gain with cable loss included = 12 dBi 


· BS antenna height Hbs=30 m; 


· UE antenna height HUE=1.5 m


· BS-UE MCL=70 dB


· BS antenna(65° horizontal opening) radiation pattern is referred to 3GPP TR 25.896 V6.0.0 (2004-03), Section   A.3


· UE antenna gain 0 dBi (omni-directional pattern)



		

		GSM

		· BS antenna gain with cable loss included =  6 dBi


· BS antenna height Hbs=7 m; 


· MS antenna height Hms=1.5 m


· BS-MS MCL=53 dB


· BS antenna omni-directional radiation pattern


· UE antenna gain 0 dBi (omni-directional pattern)



		Services

		WCDMA

		· 8 kbps Speech (chip rate: 3.84 Mcps)


· Eb/Nt target (downlink): 7.9 dB 


· Eb/Nt target (uplink):  6.1 dB


· UEs are uniformly distributed over the macro cell area, within the GSM microcellular zone where building blocks are present as shown in figure 2, WCDMA UEs situated on the building blocks are considered as indoor UEs, on the streats are considered as outdoor UEs



		

		GSM

		· Speech


· SINR target (downlink): 9 dB


· SINR target (uplink): 6 dB 


· MSs are uniformly distributed over the micro cell area, that means 67.5% of UEs are located in indoor area, and 32.5% of UEs are located in outdoor area



		Outdoor Propagation


model

		WCDMA and GSM

		As per TR 25.942, but modified for 920 MHz. 


Log_normal_Fading logF = 10 dB for WCDMA macrocell and GSM microcell

Urban area propagation model for WCDMA macrocells: 


L(R) = 40*(1-0.004*DHb)*LOG10(R)-18*LOG10(DHb)+21*LOG10(f)+80


DHb est BS antenna height above average building top, for urban area with Hbs=30m, DHb=15m, f is frequency in MHz (f = 920 MHz) , R is distance in km. 


L(R) = 37.6* LOG10(R) + 121.1


The path loss from a transmitter antenna connector to a receiver antenna connector (including both antenna gains and cable losses) will be determined by: 




(1a)       Path_Loss_a = max {L(R) , Free_Space_Loss}+ LogF            

 


(1b)       Path_Loss_b = max {Path_Loss_a , Free_Space_Loss} – G_Tx – G_Rx

 


(1c)       Path_Loss = max {Path_Loss_b, MCL}

where 


G_Tx is the transmitter antenna gain in the direction toward the receiver antenna, which takes into account the transmitter antenna pattern and cable loss,


G_Rx is the receiver antenna gain in the direction toward the transmitter antenna, which takes into account the receiver antenna pattern and cable loss, 


 logF, Log_normal_Fading  is the shadowing fade following the log-normal distribution, it is to be added as a random variable with 10 dB standard deviation

In calculating the total path loss in figures 3 and 4, lognormal fading should be drawn as one single random value that is used for all 4 paths.

Microcellular propagation model for GSM microcell Manhattan pathloss (Dual Slope model in TR25.942 section 5.1.4.3)


(2)      
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The pathloss slope before the break point xbr is 2, after the break point it increases to 4. The break point xbr is set to 300 m. x is the distance from the transmitter to the receiver. 


Where:


-
dn is the "illusory" distance;


-
 is the wavelength;


-
n is the number of straight street segments between BS and UE (along the shortest path).


The illusory distance is the sum of these street segments and can be obtained by recursively using the expressions 
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 where c is a function of the angle of the street crossing. For a 90° street crossing the value c should be set to 0,5. Further, sn-1 is the length in meters of the last segment. A segment is a straight path. The initial values are set according to: k0 is set to 1 and d0 is set to 0. The illusory distance is obtained as the final dn when the last segment has been added.


 Small macrocell pathloss model for propagation below rooftop


           macrocell pathloss = 8.3 + 46 log (d)


Where d is the distance in meters. 


(3)        Pathloss_micro = max {min (Manhattan_pathloss, macrocell pathloss) + LogF - G_Tx – G_Rx, MCL}.


Detail pathloss calculation method is described in TR25.942 section 5.1.4.3.





		Indoor propagation model,


Building Penetration Loss (BPL)




		Towards WCDMA macrocell

		See Figure 3 for the geometry. 

For the meaning and values of the following parameters, please refer to Table 1 below.

Compute macro cell Path_Loss(i) according to eqn (1) for each of the 4 “virtual transmitter” locations x(i), i = 1, …4 (to be used as outdoor reference values).
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(4)     
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		Towards GSM microcell

		See Figure 4 for the geometry. 

For the meaning and values of the following parameters, please refer to Table 1 below.

Compute micro cell Pathloss_micro(i) according to eqn (3) for each of the 4 “virtual transmitter” locations x(i), i = 1, …4 (to be used as outdoor reference values).


The BPL for the LOS and the NLOS paths is computed separately:


For the LOS path: 
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For the NLOS paths: 
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(5)       
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		BPL Parameters

		Parameters to be used for computing the BPL (please refer to “Final report of the COST Action 231, Chapter 4.6.” for a description of these parameters):

Table 1.

Parameter


Value


Comment
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7 dB


External wall loss in dB at perpendicular penetration
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3 dB


Additional external wall loss in dB for NLOS conditions due to non-perpendicular penetration of the impinging waves
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20 dB


Additional external wall loss in dB at 0 deg grazing angle

a


0.6 dB / m


Additional internal building loss in dB/m

D, S


Depends on the geometry, see Fig. 4
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5.0 dB


Floor height gain; assumed to be 1.75 dB/floor





		Cell selection

		WCDMA

		As per TR 25.942 



		

		GSM

		As for WCDMA in TR 25.942, but with only one link selected at random within a 3 dB handover margin



		SIR calculation

		

		



		

		GSM

		Total noise-plus-interference is sum of thermal noise, GSM co-channel, and WCDMA interference. Cells are synchronised on a time slot basis. Adjacent channel GSM interference is neglected.


Noise floor (downlink): -111 dBm


Noise floor (uplink): -106 dBm



		Power Control assumption

		WCDMA

		As per TR 25.942


· BS maximum Tx power: 43 dBm


· 21 dBm terminals


· Minimum BS power per user: 15 dBm.


· Minimum UE power: –50 dBm.


· Total CCH power: 33 dBm



		

		GSM

		Stabilization algorithm same as for WCDMA (C/I based) with a margin of 5 dB added to the SIR target.


· Maximum power (TRx):  24 dBm 


· Minimum power (TRx): 0 dBm (non-BCCH)


· Maximum power (MS):  33 dBm


· Minimum power (MS): 5 dBm



		Capacity

		WCDMA

		The WCDMA macro cellular network should be loaded as per TR 25.942 (5% outage on the DL, 6dB noise rise on the UL). Considering the cell edge affects and the impact of the Manhattan grid, the WCDMA macro cellular network load will be set based on the cell loading of the three central sectors. That is:


-For the WCDMA DL: the WCDMA macro cellular network is loaded so that 95 % of the users within the three central sectors achieve an Eb/No of (target Eb/No -0.5 dB).


-For the WCDMA UL: the WCDMA macro cellular network is loaded to obtain an average (linear) noise rise for the centre three sectors of 6dB over thermal noise.


UEs are considered to belong to the three central sectors if they meet the following criteria:


1) The UE is affiliated to one of the centre three sectors, but not in soft handover.

2) The UE is in soft handover with two of the three central sectors.

3) The UE is in soft handover with one of the centre three sectors and the propagation loss between the UE and the centre sector is less than the propagation loss between the UE and the other sector involved in the handover. In the unlikely event that the propagation losses to both sectors in the handover are equal a random allocation between the two sectors should be made.





		

		GSM

		Load to maximum number of users and observe change in outage (i.e., 0.5 dB less than SINR target)



		ACIR

		WCDMA to GSM

		As per spectrum masks defined in TS 25.101, TS 25.104 (applying the appropriate measurement BW correction), unless capacity loss is found to be significant.
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Figure 3: Calculation of BPL towards a macro cell
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Figure 4: Calculation of BPL towards a micro cell
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Figure 5: GSM microcell frequency reuse pattern
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Figure 6: GSM microcell sites positions and frequencies
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[1] R4-050367,  UMTS900 simulation assumptions proposal for scenario 5
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UMTS900 Phone Conference #4
TELCO-20050811-Nortel-Tdoc#2

Source:
Nortel

Title:
Report of telephonic conference call on UMTS900 simulation assumptions 

1. Participation 

The 4th telephonic conference call on UMTS900 interference analysis was held on 11th August 2005 from CET time 15h to 16h15. 14 Ran_4 delegates have participated this conference call, below is the participant list.

		Name

		Company

		Email



		Johan Sköld

		Ericsson

		johan.skold@ericsson.com



		Man Hung Ng

		Lucent

		ngm@lucent.com



		Shen-De Lin

		Lucent

		shendelin@lucent.com



		Jimmy Li

		Lucent

		jimmyli@lucent.com



		Naila BEN DJEBARA

		Orange

		naila.bendjebara@francetelecom.com



		Anne-Flore ROGER

		Orange

		anneflore.roger@francetelecom.com



		Peter Muszynski

		Nokia

		peter.muszynski@nokia.com



		Tuomo Säynäjäkangas

		Nokia

		tuomo.saynajakangas@nokia.com



		Markus Pettersson

		Nokia

		markus.pettersson@nokia.com



		Yannick Li

		Nortel

		yli@nortel.com



		David Choukroun

		Nortel

		david.choukroun@nortel.com



		Jamshid Khun-Jush

		Qualcomm

		khunjush@qualcomm.com



		Frank Lamprecht 

		Siemens

		frank.lamprecht@siemens.com



		Mike Vogel

		Vodafone

		mike.vogel@vodafone.com





2. Summary of the discussions


The objective of the call was to discuss the interference analysis method and assumptions for the scenario 6.


The joint contribution from Nortel and Orange <Telco20050811-Nortel-Orange Tdoc#1> was presented by Yannick Li (Nortel), it was reviewed and discussed step by step. 

· Network configuration figure (Figure 1)

· It was commented that the figure 1 does not represent the real situation and the scenario, it does not indicate the UMTS UE is connected to macrocellular BS antenna which is on the building top.

· GSm MS and UMTS UE positions relative to GSM pico-BTS are not clearly presented in the figure.


· UMTS UE Tx power

· It was discussed and agreed that the UMTS UE (in the street) Tx power distributions obtained by the simulation for the scenario 1 should be used, several typical values of Tx power, for example, at 90% and 50% can be used in the analysis.

· The maximum UMTS UE Tx power was agreed as 21 dBm, the case of 24 dBm needs also to be taken into account in te analysis.


· UMTS indoor UE Tx power will be calculated as


Indoor UE Tx power = Outdoor UE Tx power + IPF 


Where IPF is the In-building Penetration Factor, two typical values of 10 dB and  15 dB could be used in the analysis.


·  Typical GSM picocell cell range

· There was no objection on the proposed typical cell range of 50 m. The typical cell range will depend the indoor propagation model to be used.


· MCL and nearest distance for UMTS UE relative to GSM pico-BTS

· There was no objection on the proposed MCL=45 dB. But after discussion that the nearest distance of UMTS UE relative to GSM pico-BTS was agreed as 3m.

· Several typical distances of UMTS UE relative to GSM pico-BTS between the smallest distance of 3m and the cell range can be considered in the analysis.


· Indoor propagation model


· Several delegates had doubt on the proposed indoor propagation model, it was agreed to check and verify the indoor propagation model.

· Link analysis assumptions


· It was agreed that it is not necessary to give the values of some UMTS macrocell parameters in the table, just refer to system parameters of scenario 1, these values include antenna height, antenna gain, reference sensitivity, cell range, etc. Only the values of parameters which will be directly used in the analysis will be listed in the table.  


3. Action plan


· Yannick Li to send on the Bands reflector th references for checking the indoor propagation model


· To update the proposal document <Telco20050811-Nortel-Orange Tdoc#1> by taking into account the comments.
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Source:
Nortel

Title:
Report of telephonic conference call on UMTS900 simulation assumptions 

1. Participation 

The third telephonic conference call on UMTS900 simulation assumptions was held on 10th June 2005 from CET time 14h to 16h. 14 people have participated this conference call, the list of participants is given in the table below.

		Name

		Company

		Email



		Henrik Nyberg

		Ericsson

		henrik.l.nyberg@ericsson.com



		Johan Sköld

		Ericsson

		johan.skold@ericsson.com



		Man Hung Ng

		Lucent
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2. Summary of the discussions


The objective of the call was to discuss the simulation assumptions for scenario 5, and also to discuss the way going forward for the scenario 6. 


The joint contribution from Nortel, Orange and Nokia <Telco20050610-Nortel-Orange-Nokia Tdoc#1> was presented by Yannick Li (Nortel) and Peter Muszynski(Nokia), it was reviewed and discussed section by section.  In addition, the GSM microcell reuse pattern of 8 (Power Point Chart) was presented by David Vigier (Motorola). 

2.1  Simulation assumptions for Scenario 5


The joint contribution from Nortel, Orange and Nokia <Telco20050610-Nortel-Orange-Nokia Tdoc#1> was the combination result of two Ran_4 documents R4-050367 and R4-050361, updated with the comments received at Ran_4 meeting #35. 


· Network layout


· GSM microcell frequency reuse pattern of 8 (Power Point Chart) proposed by Motorola was presented and discussed. It was agreed to use a common GSM microcell reuse pattern by all companies performing simulations for scenario 5. It was agreed to include the proposal from Motorola into the simulation assumption document as a reference GSM microcell reuse pattern.


· Services

· It was agreed to add a sentence to clarify that WCDMA UEs are uniformly distributed over the macro cell area, within the GSM microcell area the uniformly distributed WCDMA UEs located on the building blocks are considered as indoor UEs, UEs in the street are considered as outdoor UEs.

· Outdoor Propagation model

· To clarify the meaning of the parameters such as dn and sj-1 in the Microcellular Manhattan pathloss formula.


· Editorial correction of “Macro-pathloss” to “Small macrocell pathloss”  


· Indoor propagation model & Build penetration loss (BPL)

· It was agreed to add the definitions of the parameters used for calculating BPL

· It was also agreed to add the COST231 report as reference


· WCDMA network loading method

· Christopher Heyes (Siemens) pointed out that due to GSM microcellular zone limitation, the border effect will affect the WCDMA network loading, since within the GSM microcellular zone, WCDMA UEs are partially inside of buildings, the WCDMA macrocells covering the building block area will be loaded with less number of UEs than the WCDMA macrocells outside of the building block area. Christopher proposed to use the loading of three central sectors as the reference WCDMA macrocell loading.

· After discussion, it was agreed to use the UL/DL loading of the three central sectors as the reference WCDMA macrocellular network loading. It was agreed to add a text in the simulation assumption document on the method of WCDMA macrocell uplink and downlink loading.

· It was required for Christopher to write a text proposal on the detail description of the WCDMA macrocell UL/DL loading method and how to count UEs in soft handover.    

2.2 Way going forward for Scenario 6


· It was agreed that the deterministic interference analysis approach could be acceptable for the scenario 6. It was also agreed to discuss and agree a common deterministic interference analysis method.


· The proposal from Nortel and Orange in R4-050368 is the first proposed method, other proposals are encouraged. The next conference call date is fixed as August 11th at CET time 15h, the objective of next conference call is to discuss and to finalize the interference analysis method for scenario 6. 

3. Action plan


It was agreed to update the document Telco20050610-Nortel-Orange-Nokia Tdoc#1 of simulation assumptions for scenario 5 with the comments made at this conference call, the final version will be approved in two weeks time (2005-06-24) via Email reflector.


· Siemens to send on email reflector the detail WCDMA macrocells uplink and downlink loading method and how to count the UEs in soft handover.


· Motorola to update the GSM microcell reuse pattern chart with new frequency representing symbols.


· Nortel, Orange, Nokia to update the simulation assumption document and send it to email reflector for final approval (June-24th). 

· Encourage companies to propose interference analysis methods for scenario 5 on email reflector before next conference call of 2005-08-11.
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