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1 SCM Ad hoc meeting 2  SUMMARY

A Joint 3GPP-3GPP2 SCM AHG meeting was held on October 22-23, 2002, 8:30am-5:30pm EDT. Below is the list of companies that participated in the conference call. 


DISA

Electrobit

Ericsson

ETRI

LG  Electronics

Lucent Technologies

Mitsubishi

Motorola

Nokia

Nortel

Spirent

Qualcomm

A total of 6 contributions were submitted for discussion in the conference call of the SCM-AHG as listed below. 

	#
	FileName
	Description
	SOURCE

	1
	SCM-067
	Urban Canyon and Parameters
	Motorola

	2
	SCM-068
	Receiver Implementation
	Motorola

	3
	SCM-069
	Model Verification and Calibration
	Lucent

	4
	SCM-070
	SCM Status Report v2
	Chair

	5
	SCM-071
	Intercell Interference
	Lucent

	6
	SCM-072
	Open Questions to SCM
	Mitsubishi

	7
	SCM-073
	Attendance List
	Chair

	8
	SCM-074
	SCM AHG Summary
	Chair


1. Future meetings and conference calls schedule: 

1. Conference call on November 21 (Thursday), 8:00am-11:00am Eastern US Time.

2. Conference call on December 19 (Thursday), 8:00am-11:00am Eastern US Time. 

3. Meeting on January 7-10, 2003, San Diego (co-located with 3GPP TSG-RAN1 meeting). It will be requested the SCM meeting to be held on Jan. 8 and 9. 

2. New contributions and discussions

Doug Reed, Motorola, presented SCM-067. It provided a suggested approach for the urban canyon model primarily modeling the angular information. It also provided justification for not using an urban grid for evaluation. A study on the ratio values (r_DS and r_AS) was shown to produce some side effects. A suggested solution was presented to mildly modify the r_DS values and include a power randomization in the PDP. 

Three proposals were made for the urban canyon case at the meeting: 

a) Provide Explicit “urban grid maps” (with geometrical information, shadow, AOA, AS, DS for each location)

b) Stochastic modeling of AOA and its associated parameters. Use a correlation distance of 100meters for all variables. 

c) Motorola suggestion based on SCM-067 was to use correlation on the AOA (at the BS/NodeB) between the mobiles. No other correlation to be modeled. 

The group agreed to adopt approach c). Approach a) was viewed as very appropriate but very restrictive for evaluation purposes. Specifically, Motorola will supply a linear fit to the CDF AOA curves that were presented in Figs 1,3, SCM-067. The text will be updated accordingly with a specific section on urban canyon. The group would like also to study the possible implications of approach c) to other parameters of the model.  The urban canyon model is considered for the urban macro and urban micro scenarios. 

The group agreed also to include the PDP power randomization in the current model (to be inserted in Step 5 of Section 3.2 in the SCM-Text v.1.9).  The objective was to match the dynamic range of the generated PDP with that of the typically measured channels (20dB or more in dynamic range observed). The group agreed that although the power randomization step is somewhat adhoc (not established in the literature), it is observed in realistic channels. The randomization standard deviation of 2dB was proposed and adopted by Motorola. This value will be accompanied by a possible mild change in the r_DS ratio. An increase in r_DS will increase the dynamic range. The new ratio will also move the output r_AS within a more acceptable range. (Details on the issue are included in SCM-067). 

Andy Molisch, Mitsubishi, presented SCM-072. The contribution included recommendations for a variety of open issues. Details of the individual issues can be found in the contribution. Based on SCM-072 the group discussed the approach that it should take on the open issues. Below is a list of decisions and comments that were made. 

1. The far scatterer cluster (FSC) model will be included as an option in the system level channel model. The FSC will be used to model the bad urban channel scenario. The FSC will be a sub-case within the already defined urban macro scenario. The FSC sub-case will operate as a switch on/off feature within the system model. Th eFCS model is optional. That is, it is up to each user of the SCM to turn on the FSC feature so as to simulate performance in this particular environment. It was noted for reference purposes that the (3GPP) 25.943 TR is a deployment specification containing an HT (Hilly Terrain). It was agreed to adopt the following specifications for the FSC modeling: 

(a) The urban macro with FSC will be composed of a total of 6 paths. 4 paths are drawn from the 1st cluster and the 2 delayed ones from the 2nd cluster (i.e. the FSC).

(b) FSCs will lie only outside a 1000m radius from the BS/NodeB. (the 500-600m radius is under consideration also but not finalized).  

(c) The model statistics of the two clusters are identical (cluster DS, AS, PDP) but independently drawn. The FSC also has independent shadowing. 

(d) The FCS is attenuated by 1dB/microsec delay with respect to the 1st cluster with a 10dB maximum.

(e) There will be one FSC modeled within each cell and dropped following a uniform distribution. FSCs will be modeled for all the cells in the simulation in order to capture the Ioc spatial characteristics.    

2. The elevation spectrum will not be modeled within the SCM. It will be explicitly stated in the text. 

3. The DS dependency on distance (as reported originally in papers by Greenstein et al) will be ignored in the SCM model. It will be explicitly stated in the SCM-Text that the effect is considered minor (compared to the other dependencies: DS-AS, DS-LN) and that its impact is small on the performance of the system.

4. The polarization modeling was completed after agreeing on adopting the proposals that had been discussed in the last conference calls/meeting. The Motorola approach (originally on SCM-049 and SCM-047) is adopted for macro cells with the associated parameters included in that proposal. The Mitsubishi approach (as appears on SCM-039) for microcells. In microcells the XPD is not a function of the path powers. The XPD and standard deviation are 8dB. The SCM-Text will be  updated accordingly. Ericsson provided a related reference that will be distributed on the reflector (paper from VTC-1996). The current agreements are for the v->h coupling. The h->v equivalence is TBD. A decision will ba taken on the next conference call. It was noted that the SCM group shows interest in using mainly slant-polarized antennas for the BS/NodeB.  

5. The urban micro scenario and parameters were finalized. The following specifications were adopted:

(a) The BS antenna is always located at rooftop. 

(b) The pathloss model is based on Feuerstein et al. 1994.  The pathloss exponents are tentative until further review and confirmation from the group. Specifically:

        for LOS: 10*n_1*log(d/m)+L(1m) for d<d_f

        10*n_2*log(d/d_f)+10*n_1*log(d_f/m) +L(1m) for d>d_r

         for NLOS: 10*n_3*log(d/m)+L(1m)

         with  n_1=2.1 n_2=4.2, n_3=2.6 


 Motorola noted that the below rooftop antenna data indicate NLOS, n_3>5. The group will work on this on the reflector. Also, output statistics should be prepared for next conference call.                                 

(c) Antenna patterns at BS/NodeB will be those already defined in the SCM-Text

(d) Site-to-site correlation. Shadowing between different paths (delay) are iid. Site-to-site correlation for the same delay follows the macro model (50% correlation). 

(e) Shadowing St.Dev 4-5dB per path should be used so that the resulting narrowband shadowing has St.Dev=9dB.   

(f) The hexagonal cell repeats will be the assumed layout.

(g) The already tentative path delay distribution U(0,800nsec) will be used for each of the three paths modeled. 

(h) Basic urban micro formulation (power, delays, AOD at the BS) follows SCM-045. The AOD per path distribution: U(-30,30) at the BS is centered around the LOS direction.

6. An LOS (Line of Sight) Model for macro and micro was agreed to be included as optional. The specification will be included in the SCM-Text as tentative until confirmation at the next conference call. The related references used in the LOS model development will be included also in the SCM-Text. The details of the current LOS model are:

(a) Rice factor K=13-0.03*d (dB), where d is the distance between MS and BS in meter. [Foster IEE Proceedings pp. 1-6, 1994]

(b) Probability for LOS is a function of distance.  The probability to have LOS is unity at zero distance, and decreases linearly until a cutoff point at d=300m. Has been proposed in COST259 [Correia 2001] and [Asplund ICC 2002]. Applies to both urban macro and micro cells. Cell size for urban macro+micro to be discussed on the next conference call and will be used for reference purposes. 

(c) The use of LOS in the Suburban macro is under study.

(d) LOS model is a switch on-off feature in the system model. 

(e) For multi-antenna UE/NodeB the LOS components on each antenna have identical magnitude. The diffuse component is additive. 

Additional items were clarified and agreed. The list follows: 

7. The SCM group needs to explicitly state the mapping of paths to resolvable paths. 3GPP has adopted a technique. A reference excerpt from 3GPP documentation was provided. It was agreed that a ray splitting method will be used and include it in the SCM-Text. The associated issue of Fractional Unrecovered Power (FURP) in case of limited finger availability will be discussed in more detail at the next conference call.  

8. The macrocell pathloss was adopted from 3GPP2 evaluation methodology as shown below.  Group will check the MS suggested heights for reference purposes.

	Propagation Model

(BTS Ant Ht=32m, MS=1.5m)
	28.6+ 35log10(d) dB, 

d in meters
	Modified Hata Urban Prop. Model @1.9GHz (COST 231). Minimum of 35 meters separation between MS and BS.



9. Uplink-Downlink Reciprocity: It was decided that the AOD/AOA values are identical between uplink and downlink. The text will be updated. Random path phases between UL, DL are uncorrelated.

10. SCM-Text Update: Provide definitions of the r values (the ratios r_DS, r_AS) and the reasoning for the methods used. Make explicit descriptions for reference purposes. The 12-step procedure to be made fully self-contained (for those who wish to just implement the model).

11. It was agreed that the mobile-to-mobile shadowing correlation is zero. 

Achilles Kogiantis, Lucent, presented SCM-069. The contribution contained expressions for the calculation of channel realizations based on the current SCM system model. The expressions were shown in their generalized form for polarized antennas. Steve Howard pointed out that the following relationship applies: r_x=1/XPD. Also, the r_x quantity is different for each path (i.e. it should be r_(x,i). The contribution provided updated output statistics for the macro scenarios. It was agreed that the expressions (after correction) and the output statistics will be used to update the SCM-Text. 

Evaluation Methodology issues were discussed on the second day of the meeting. 

Joe Paulter, Motorola, presented SCM-068. The contribution presented the detailed description of the MMSE space-time receiver. It was proposed that this receiver be used as the reference receiver in multi-antenna terminals. Questions on computational complexity when running system level simulations were addressed. The computational impact does not appear to be a major factor. An issue was raised whether the CQI messages from an MMSE UE can be correctly interpreted and scaled at the BS/NodeB. This issue will be further discussed. The proposed reference receiver will be used as a tentative solution. The group needs some more time to understand the implications. The issue will be discussed again at the next conference call.  It was agreed however that an appendix would be included in the SCM-Text with the MMSE description. 

Howard Huang, Lucent, presented SCM-071. It described a reference MMSE receiver (description was for flat channels) and its impact on resulting SINR statistics at the receiver output. The evaluation of the Ioc suppression by the MMSE receiver was shown. It was exhibited that accounting explicitly for only a fraction (the strongest) of the Ioc contributing BS/NodeBs results to small error in the performance prediction. It was pointed out that when FSCs are used in the system then the A_i terms should be different for each cluster. 

Evaluation methodology issues were further identified and some decision were taken on the second day as shown in the list below: 

12. Some elements of the evaluation methodology will not be discussed in the SCM AHG. Two items that were identified as such are the specifics of the CQI feedback latency and the feedback errors. These are not addressed in the SCM AHG since they affect both WG3 and RAN1 in a major way and they are not tied exclusively with the SCM AHG scope.

13. Computational Complexity consists of two parts: (a) path generation (steps 8, 10 in the 12-step procedure) (b) calculations of sin/cos and summations for each Tx-Rx antenna pair. Part (a) is linear with respect to the number of paths (i.e. paths in the PDP). Part (b) is at most linear with respect to the number of Tx-Rx antenna pairs.  Complexity of Ioc Modeling: complexity increases linearly with the number of out-of-cell (OOC) sectors’ interference modeled explicitly with spatial parameters. Reducing the number of out-of-cell sectors modeled explicitly, there is error in the Ioc calculation after advanced receiver (MMSE) operation. 

14. The group will further evaluate the impact of the Ioc simplification for each channel scenario. Contribution SCM-071 is used currently as a reference. OOC number of paths to be reduced to one? (Possibly only for those not in the active set). This implies that each OOC sector has spatial characteristics identical to the narrowband (AS) and it is modeled as a single path using the 20 rays approach. Reducing the 6 paths to one alters the Doppler Spectrum. It also affects the wideband receiver performance. The implications of the single path simplification will be further analyzed. The SCM group expects more contributions on the topic. The question of when do we model the spatial characteristics was raised.  Preliminary information (SCM-071) indicates error can be small when ignoring spatial characteristics of weak sectors. Further evaluation with the current SCM model is needed. It was discussed that all sectors not modeled explicitly assume AWGN contribution on all UE/MS Rx antennas. Contribution to received signal determined by pathloss and shadowing and Rayleigh fast fading.  

15. The issue of CQI to FER mapping was revisited in view of the comments that were made at the Seattle meeting. The MMSE receiver as defined in SCM-068 was the assumed reference receiver. The group made the following observations:  

(a) For MISO current evaluation methodology is directly applicable. Reconsider only the FURP model. MMSE space-time receiver is provided as reference receiver. 

(b) For SIMO a reference MMSE space-time receiver is provided. Proponents of other advanced receivers should provide explicit definitions of channel realization to CQI functions. 

(c) Current MIMO proposal(s) have defined channel metrics that can be used within the current Eval. Methodology. The MMSE receiver applicable here as reference also.

16. C/I limitation per antenna (as specified per Seattle meeting summary). The group made a tentative decision to assume that a C/I limitation does exist on each MS/UE antenna (and not after antenna combining). If there is no further input on the topic soon it will be considered the default assumption and included in the SCM-Text. 

17. Discussion on the quasistatic system level modeling for MIMO: Possibly take more than one channel sample per TTI (or slot). Some further analysis may be needed (link and system level comparisons)

18. The group discussed that it should be possible to turn the SCM on only for a fraction of the total active users that are of interest. E.g. voice users may be modeled with current ITU-type models but high-speed data users utilize the SCM. However, if beamforming-type schemes are considered for voice then the SCM should be applied to the voice users as well. The issue requires further discussion. No decisions were made.

The chair distributed the SCM-070 to the SCM group. This document was submitted to 3GPP2 TSG-C WG3 (contribution number C30-20021021-019) for presentation as the SCM AHG’s status report.  SCM-070 was updated after the meeting (shown as v2). 

The meeting concluded with participants agreeing to work on the reflector on resolving possible problems and making clarification on the agreements reached at this meeting. An updated SCM-Text will be distributed prior to the next conference call. 
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