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1 SCM Ad hoc meeting 2  SUMMARY

A Joint 3GPP-3GPP2 SCM AHG meeting was held on January 8-9, 2003, 9:00am-5:00pm PST. It was co-located with the 3GPP RAN1 meeting. Below is the list of companies that participated in the SCM meeting. 


Elektrobit

Ericsson

ETRI

IP Wireless

LG  Electronics

Lucent Technologies

Mitsubishi

Motorola

Nokia

Telia

Qualcomm

A total of 5 new contributions were submitted for discussion in the conference call of the SCM-AHG as listed below. 

	#
	FileName
	Description
	SOURCE

	1
	SCM-090
	SCM Hardware Implementation
	Elektrobit

	2
	SCM-091
	SCM Mtg4 Attendance List
	Chair

	3
	SCM-092
	Ray Mapping
	Motorola

	4
	SCM-093
	Fading Correlation
	Motorola

	5
	SCM-094
	Urban Canyon Verification 
	Motorola

	6
	SCM-095
	SCM-Text v.2.2
	SCM Editors

	7
	SCM-096
	Correlation Computation
	Lucent

	8
	SCM-097
	SCM AHG Summary
	Chair


1. Future meetings and conference calls schedule: 

The SCM group agreed to hold two conference calls on the dates shown below. Currently, there is no plan to have an actual face-to-face meeting unless the SCM group decides that it would be beneficial to do so. The deadline for the completion of the SCM work is March 2003. 

1. Conference call on January 30th  (Thursday), 8:00am-11:00am Eastern US Time.

2. Conference call on February 27th (Thursday), 8:00am-11:00am Eastern US Time. 

3. Conference calls after February 27th are TBD. 

2. New contributions and discussion

The remaining open issues and new contributions on the physical parameters were discussed first. System level  evaluation methodology items were discussed mainly on the second day.

2.1 Physical parameters discussion

Doug Reed, Motorola, presented SCM-093. The contribution shown additional results on the correlation statistics from the SCM model as well as comparisons with other approaches. It was shown that the modeling approach adopted in the SCM results to smaller variations for small lag distances. The AOA of 30 degrees is given with respect to the speed direction. The magnitude plots of the correlation plots show higher variation than the real, imag plots alone. 

Naresh Sharma, Lucent, presented SCM-096. The contribution provided an analytic description of the correlation function (without the antenna patterns). Nokia remarked that it would be difficult to derive the expressions including the antenna patterns. The SCM model was shown to have a very good match with the analytic expressions for reasonable lag distances. For large lag distances the correlation was shown to increase but being maintained to low levels (below correlation coefficient of 0.4). For reference, the 10lambda lag distance is equivalent to 1400 slots in evdv (1.8sec). Dithering (or perturbation) of angles may potentially reduce the correlation for large distances. It was mentioned that a conference paper  (University of Missouri, VTC 2001) has studied related trade-offs in performance. There, it was shown that random perturbation leads to faster convergence. It was noted that SCM simulation will combine multiple paths (for each finger) so the correlation will be reduced further. Correlations shown in the contribution are averages over realizations of the channel. Steve Howard, Qualcomm, pointed out that the per realization correlations may be higher. However, the probability of such events may be very low;  indicated by Naresh Sharma, Larry Ozarow, Andy Molisch.

Young Yoon, Ericsson, brought to the attention of the group two mode documents from the 3GPP2 WG3 discussions. These documents have been already distributed to the reflector and they will also be uploaded to the SCM directory under revision SCM-081R1-Faders-WG3.zip.

The group agreed that has sufficient information to start drafting the report to WG3 on the correlation performance, however, the group will hold on the drafting until the next conference call. The group identified that some for some additional results on the variation of the correlation per realization and the correlation performance for large lag distances would be useful. It is expected that these results will be available at the next conference call. 

Janne Kolu, Elektrobit, presented SCM-090.  The contribution discussed the details of the hardware simulation of the SCM for testing equipment purposes. It was stated that the SCM could be implemented in hardware with no major obstacles. However, the SCM group should consider quantizing path delays to the closest fraction of the chip. This would accommodate implementations such as the one presented in SCM-090. The delay quantization would have insignificant impact on the distortion (such as MSE). It was pointed out that it would be very helpful if the paths generated by SCM are quantized at time instants at a resolution of approximately 25x the chip rate (25x is a ballpark estimate of the max resolution needed). Otherwise a re-sapling of the paths will be necessary. The group agreed that the topic of re-sampling and or delay quantization should be discussed in conjunction with the ray splitting methods. 

Doug Reed, Motorola, presented SCM-094 (an updated version SCM-094R1 was submitted during the meeting). The contribution presented some output statistics on the current urban canyon model as appears in the SCM-Text. The statistics matched the expected values but the urban canyon effects are not emphasized enough according to the author. An improvement to the urban canyon model was proposed. Motorola will submit refinements to the model in the next conference call. Remarks from the discussion follow: The orientation of the UE should be correlated with the with the street direction. Step 9a (urban canyon) in SCM-Text needs update. The target is to associate the UE orientation with travel direction. Data on urban canyon effect should be parameterized. Andy Molisch pointed to two papers on urban canyon: a) Kalliola, b) Kucher et al (IEEE Trans on Ant & Prop, Jan 2000). Micro cell urban canyon modeling at the NodeB will be cumbersome. We may have to specify a grid structure. This is not desirable at this point. Also, macro cell urban canyon modeling at the NodeB is not a significant issue (since we assume over rooftop propagation). 

Discussion followed on the open issues on the physical parameters. The items are listed separately below. 

· Urban micro assumptions at NodeB:

· 5 degrees AS per path (for both NLOS and LOS) 

· For the NLOS case assume mean of 19 degrees AS. LOS we need a different number. Pending further input, the LOS model is approximated by diffused component with AS=19 degrees and the specular with K-factor as specified in text. Result will be a reduced AS observed. Achilles Kogiantis stated he will send simulation results on the topic in the week of January 12. 

· AOD of path U(-53,53) to provide the desired mean AS at NodeB of 19degrees (3 paths model). 

· Pathloss model: NLOS: Walfish-Ikegami model with parameters as specified in contribution SCM-086 (Motorola). LOS: Walfish-Ikegami street canyon equation, L = 42.6 + 26log10(d)+20log(fc) d in Km, fc in MHz.
· In LOS case, the group should confirm that the pathloss of diffused component is following the K factor decay model (K=13-0.03*d). This is a TBD item. The group expects further input from the participating companies. 

· Paths are independently shadowed with log-normal standard deviation of 5dB. 

· Overall signal lognormal shadowing of 10dB NLOS. LOS case is lower. Issue is TBD. 

· Temporal definitions remain as in the SCM-Text. Simulations with above parameters result to mean rms DS = 0.14 micro-sec. However, Andy Molisch brought up results from Helsinki measurements which indicate 140nsec DS per cluster. Cluster power is a function of the excess delay, decreases exponentially, 3.3dB per microsec decay. The overall (across clusters) average rms DS results to be in the vicinity of 400nsec.  Achilles Kogiantis offered to examine the possibilities of increasing the path delay range and/or the number of paths (from 3 to higher) in order to match the rms DS to a target value of 300nsec approximately. Results will be distributed on the reflector within a week.  

· Urban micro assumptions at the UE:

· Mean composite AS = 72degrees for NLOS. No specification for the LOS case. The group would like to see some simulation results with the LOS component in. 

· Per path AS = 35 degrees.

· Polarization specifics. 

· E-phi, E-theta representations. (France Telecom to provide updated expressions for (2) in pp. 20, SCM-083.

· “Reciprocity”: It was agreed to adopt that V-V has equivalent coupling to H-H. There is no substantial reference work to decide otherwise. SCM-Text will be updated accordingly. 

· Normalization issue when comparing single versus dual polarization antennas. Use as reference the single antenna (same pol to same pol) case i.e. normalize to unity power. The polarized antennas case is scaled according to the coupling factors (XPD). SCM-Text must be updated pending further review (Josef-  Doug)

· Far Scatterer Clusters.

· For those NodeBs that are modeled spatially and/or temporally we model the FSC as well. Excess delay of the FSC is determined by geometric information.

· Group lastly agrees to model the FSC only in the serving cell. The group should conduct evaluation for possible errors in FSC modeling (by not modeling the other cells Ioc).  

· The FSC is modeled outside a 500m radius from the NodeB. (the 1000m option will be eliminated in the SCM-Text). Further data will be provided in the next conf call from Andy Molisch.

· The power determination and normalization method is finalized (the TBD from the SCM-Text will be removed).

· Check validity of Correlations between AS,DS,LN for micro cells. 

· Andy Molisch reports that the AS-DS correlation remains at 0.5 for urban micro. The DS-LN correlation is not reliable. Group should keep the LN generation as is. Evaluate a method to model AS/DS correlation in micro cells. 

· Pathloss models have been characterized with the exception of the LOS case in macro cells. Similar problem to the microcell case (confirming that the K-factor decay rates are agreeing  to the pathloss slope). 

· One solution is to treat both NLOS/LOS with same pathloss model. 

· It was agreed that LOS for Ioc is not modeled. All Ioc contributions are NLOS. 

· Combine the NLOS pathloss with the K-factor formula for macro cells and examine the resulting slope. If agrees to measurements then keep the NLOS pathloss model for all cases (NLOS/LOS).  

· Site-to-Site correlation in SCM-Text (expressions (3) and (4)) in section 3.6.1 should precede expression (1). The SCM editors will update the text.

· Section 3.4.4 microcell antenna patterns. Should be finalized by next conf. call. 

· It was agreed that LOS for suburban will not be modeled. Update section 3.5.2 in SCM-Text.

· Young Yoon brought up the issue of Downlink to uplink shadowing correlation. The group invites contributions on the topic. Currently 3GPP2 WG3 uses a correlation coefficient of 0.9. 

· SCM-Text update: In the Table 3.1 the output values should be moved to the calibration section. 

2.2 Evaluation Methodology discussion

The second day of the SCM meeting concentrated mainly on the methodology issues. 

Mark Harrison, Motorola, presented SCM-092. The contribution described details in the ray mapping proposal from Motorola. Noise was not modeled. Note that sub-chip correlated noise samples are not included in the study. 16x over-sampling would have very little distortion (at least for high SNRs). Maybe parameterize the quantization depending on conditions. The proposal assumed uniform spacing, (in contrast the Lucent proposal assumes non-uniform spacing).  The proposal is not receiver specific. FURP calculation can be done for ray splitting methods. We should provide some example cases of FURP calculation. Try to trace some of the FURP definitions/values origins from 3GPP and 3GPP2 discussions. There are two sources of FURP: (a) the loss from approximating a real channel with a discrete time, simpler, model, (b) the loss from the non-captured power of the SCM model.

The group agrees that the Lucent and the Motorola proposals are towards the desired direction for the ray mapping specification. Further discussion and results are needed to make a decision. The chair invited further quantitative results on the ray mapping performance and behavior. Quantization of the SCM model of up to 25x (max) the chip rate is recommended by Elektrobit. 

Discussion followed on the Ioc modeling details. A list of discussion point is given below:

· Ioc Modeling:

· Current Lucent contribution (SCM-084) is thresholding the Ioc components based on pathloss and shadowing only. Incorporating fast fading into the thresholding process may lead to different set of Ioc components not to be modeled. 

· Motorola stated that the thresholding based on a fixed number of strongest interfererers (e.g. 8 strongest Ioc components based on pathloss and shadowing) is sufficient. Ericsson made similar conclusions but mentioned that the accuracy is highly dependent on the receiver implementation.

· SCM group agrees to include a section on Ioc modeling in the SCM-Text. Proposed text contains 3 points: a) What is the issue, definition of Ioc components, b) Why reduction in the computation of Ioc components is required. Define how a not spatially modeled Ioc component is implemented. Current recommendation is that non spatially modeled Ioc components are modeled by a single path flat fading process or as AWGN (pending further simulation study review), c) provide definition of the thresholding technique to use. Group agrees to explicitly fully model a predefined fixed set of the strongest N interferers based on the pathloss and shadowing. The number N is a function of system level assumptions (e.g. number of sectors 3 or 6) and remains open at this time. 

· Clarification: the use of the term pathloss above implies that antenna patterns have been incorporated in the calculation. (this clarification should be included in the SCM-Text)

· Clarification on Ioc modeling: Assume a given interference source. Then if this source belongs to the non-spatially modeled components of the Ioc it is implied that the corresponding interference signal at the multi-antenna receiver is uncorrelated for any pair of receive antennas. (clarify this in the SCM-Text) and the fast fading (if considered) in the antennas is identical (identity matrix). During the meeting, there were various opinions on whether fast fading should be used for the non-spatially modeled Ioc components. The issue remains open. 

· It was agreed that each NodeB-to-UE connection is generated independently (i.e. distinct shadowing, PDP, AOD at the UE draws for each connection)

List of additional items that were discussed:

· Appendix A in SCM-Text. Nokia requested the rephrasing of the scope of appendix A to: “ The receiver designs described here are example receiver structures. They do not imply their use for minimum performance requirements. The use in calibration or system level simulations is not mandatory.” Further clarifications on the scope of the Appendix A will be given over the reflector and prior to the next conference call by the interested companies. 

· Clarify in the Appendix A, SCM-Text: “ The appendix A receiver definitions and methods do not imply that quasistatic assumptions are in effect in a system level simulation”

· Nokia brought up the issue of the validity of the quasistatic methods for MIMO/SIMO in system level simulation. There is no new input to this topic so far. It will possibly be treated as a proposal specific issue if no further input is provided to the group. 

The meeting concluded with participants agreeing to work on the reflector on resolving open issues soon so that the SCM-Text can start stabilizing. An updated SCM-Text will be distributed prior to the next conference call. 
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