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1 SCM Ad hoc meeting 2  SUMMARY

A Joint 3GPP-3GPP2 SCM AHG meeting was held on August 20, 2002, 9:00am-5:00pm PST and on August 21, 2002, 9:00am-6:30pm PST. Below is the list of companies that participated in the conference call. 


DISA

Ericsson

ETRI

LG  Electronics

Lucent Technologies

Motorola

Nokia

Nortel

Panasonic

Telia

Qualcomm

Texas Instruments

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-044
	Delay spread, PDP, and polarization measurements
	Qualcomm

	2
	SCM-045
	Updated wideband system level model and statistics
	Lucent

	3
	SCM-046
	Complexity issues in system level channel modeling
	Nokia

	4
	SCM-047
	UE angle of arrival distribution
	Motorola

	5
	SCM-048
	Model components and results for spatial channel model
	Motorola

	6
	SCM-049
	Dual-polarization extension for spatial channel model
	Motorola


1. Future meetings and conference calls schedule: 

1. Conference call on September 17, 8:00am-11:00am Eastern US Time.

2. Conference call on October 10, 8:00am-11:00am Eastern US Time. 

3. Meeting on October 21-25, Quebec City, Canada (co-located with 3GPP2 TSG-C meeting). 

4. Meeting on January 7-10, 2003, San Diego (co-located with 3GPP TSG-RAN1 meeting). 

2. New contributions and discussions

1. Steve Howard, Qualcomm, presented SCM-044. Measurement results are given for a suburban area (Lowell, MA) and a hilly area (Worcester, MA). These measurements include power delay profile, CDF of the RMS delay spread, CDF of excess delay spread, peak power versus delay position, and CDF of relative power ratios for polarized antennas. The RMS delay spread statistics are consistent (on the higher end) with other measurement results from the literature. The XPD results were used later in the discussion for constructing an XPD system model. It was pointed out that the use of directional antennas might reduce the resulting rms delay spread (a factor of 30% was mentioned). 

2. Aris Moustakas, Lucent, presented SCM-045. This contribution is an update of an earlier version and includes a proposal for the urban microcellular channel model. Resulting statistics of the proposed models were presented and the group made comparisons with numbers (e.g. on the number of resolvable paths) that are typically seen in the field. It was noted that 3GPP RAN4 reports that the ITU Pedestrian A is rarely observed in reality. 

3. Doug Reed, Motorola, presented SCM-048. The contribution is an update of an earlier version and includes sample output statistics of the proposed model. It also compares the resulting CDF of the rms DS with a corresponding measured CDF. It proposes a common reflector model approach and a polarization model. Results in Figure 12 do not assume a threshold operation for calculating the components included in the resolvable paths.

4. George Calcev, Motorola, presented SCM-047. The contribution is a detailed account of the measurement results on the per-path AOA statistics observed at the UE. This was in response to the SCM’s group request to Motorola to provide further details of their previously shown measurements and a complete modeling proposal. Motorola reports that the per-path AOA spread is a function of the relative path power. A proposed model is given that matches measurements. The data set shown is from a suburban macro area. The co-chair noted that SCM-047 is the only available contribution addressing the UE AOA modeling. The group adopted the Motorola proposal.   

5. Doug Reed, Motorola, presented SCM-049. The contribution recommends a technique for incorporating dual polarization within the currently discussed system level SCM. It proposes to maintain identical PDP and AS on both polarizations. The contribution proposes a model for the coupling between polarizations based on projections. Supporting measurement results are used. A discussion on the inclusion of polarization ensued. Motorola, Lucent, and Telia agree that it should be accounted for. It was agreed to be included in the SCM-Text. Ericsson noted that their UE measurements indicate a large range of polarization couplings. Lucent noted that current measurements at the UE are performed with vehicle-top antennas. Measurements from inside the vehicle have not been reported.

7. Balaji Raghothaman, Nokia, presented SCM-046. The overall recommendation is to simplify the system channel model and methodology, for example, by using pre-calculated values for AS, DS, etc. Also, consider ways of simplifying the mapping of many channel realizations to a single metric for use in the system simulations. Discussion followed on a variety of the raised issues. Particularly, it was discussed whether it is possible to create fading records (stored) for the SCM currently in discussion. It appears that such a task may be difficult to do and would raise substantial computational complexity issues for the simulation studies. The group agreed to address the issue after completing the determination of the channel model parameters and method and at the end of the meting the issues will be revisited. 

The table of channel parameters was discussed, and the values for the suburban and urban macrocells were finalized. Motorola supported the possibility of including an additional case for the urban macrocell of a higher composite AS (15 degrees mean). This addition would cover for cases of bad urban channels, which show high AS. It was agreed that this would provide also an approximation of the effects of the dominant reflector. Telia agreed that such an additional case would be reasonable. Participants agreed to use the Lucent proposal (SCM-045) for the urban microcell as a working model. Motorola would like to study the urban microcell parameters further until the next conference call where a decision will be made. The completed parameter table discussed is shown below. All values except the ones shown in yellow are final. Fields marked as N/A imply that they are not applicable to urban micro. Separate definitions of variables will be made for this scenario. 

	Channel Scenario
	Suburban Macro
	Urban Macro
	Urban Micro

	Mean composite AS at BS
	E((AS)=50
	E((AS)=80, 150
	N/A

	Measured overall composite AS at BS as a lognormal RV  

(AS=10(Ax+(A, x~N(0,1)
	(A= 0.66

(A= 0.18
	(A= 0.77

(A= 0.37
	N/A

	Per path AS at BS (Fixed)
	2 deg
	2 deg
	5 deg

	Per path AoD Distribution st dev 
	N(0, (AS)
	N(0, (AS)
	U(-30deg, 30deg)

	Mean of RMS composite AS at UE
	E((AS, comp,UE)=720
	E((AS, comp, UE)=720
	E((AS, comp, UE)=720

	Per path AS at UE (fixed)
	350
	350
	350

	Per path AoA Distribution
	SCM-047 (MOT) 
	SCM-047 (MOT)
	SCM-047 (MOT)

	Mean total RMS Delay Spread 
	E((DS)=0.17 (s
	E((DS)=0.65 (s
	U(0,0.8) (s

	Measured overall narrowband composite delay spread as a lognormal RV

(DS=10(Dx+(D, x~N(0,1)
	(D = - 0.92

(D = 0.363
	(D = -0.26

(D = 0.25
	

	Lognormal shadowing standard deviation
	8dB
	8dB
	N/A


 The editors will update the SCM-Text with the finalized entries in the channel parameter table. 

The group proceeded to finalize a method for implementing/generating the channel parameters for system level modeling purposes. The following list of steps was agreed on the second day of the meeting. 

------------------------------------------------------------------------------------------- 

Method to realize the channel parameter table.

Assumption: Downlink transmission

· Step 1: Choose a single channel scenario common to all drops (i.e. to be applied to the entire simulation).

· Step 2: Generate Drops. Assign geometry (LOS direction and distance of UE from NodeB), UE antenna structure orientation, UE speed vector direction and magnitude.

· Step 3: Select lognormal random draws for DS, AS (at NodeB: 
[image: image1.wmf]ASk
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), LN as already defined in the SCM-Text.

· Step 4: Assign 6 paths (for macro channels). Assign 6 random delays. Delays are ordered and the minimum delay is subtracted from all so that the first delay is always zero. k is the drop and UE index. Ratio values r  are chosen from the table in SCM-045 (r=1.17 suburban macro, r=1.41 urban macro). Realization of random delays are made according to the model below:
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Step 5: Assign a power to each path n: 
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 is a shadowing randomization effect on the per-path powers. Value is TBD. Powers are normalized so that total power (for all six paths is equal to one). 

· Step 6: Generation of AODs per path and ordering at NodeB. Random draws of AODs from 
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=1.07 (0.3 in dB) (Suburban macro), 
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· Step 7: The 6 AODs generated in Step 6 are ordered in increasing absolute value and each of the six delays (Step 4) is assigned to each AOD. Increasing delays are matched to increasing relative AOD angle 
[image: image10.wmf]n
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 is defined in Figure 1, SCM-045) based on their absolute value and deterministically. 

· Step 8: 20 sub-rays are used to generate each path (ray) at the NodeB. MOT supports fixing in advance the AODs according to the exponential distribution (common to all paths, all realizations). This approach was agreed.  The table of the AOD values will be circulated for reference by Motorola.  All 20 sub-rays have identical powers (1/20 of the path power) but random phase. 

· Step 9: At the UE, assign per-path (ray) AOA variance as a function of the path (ray) relative power as in SCM-047 (Motorola). Draw the relative AOA (with respect to LOS) from a distribution: 
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· Step 10: 20 sub-rays are used to generate each path (ray) at the UE. MOT supports fixing in advance the AOAs according to the exponential distribution (common to all paths, all realizations). This approach was agreed. The table of the AOA values will be circulated for reference by Motorola.  

· Step 11: Pairing of each NodeB sub-ray with a corresponding UE sub-ray is made to create the actual channel gain. Random pairing is used. 

· Step 12: Assign antenna gains to NodeB paths (rays). Assign the antenna gain to each UE sub-ray. 

----------------------------------------------------------------------------------------------------------------

The list above will be used as a basis to update the SCM-Text. Also, Figure 1 from SCM-045 will be included in the SCM-Text with the addition of a speed vector and associated angle definitions. Resulting statistics of the agreed SCM channel model and generation method (CDF of composite and per-path AS, CDF of rms DS, and per-resolvable path equivalents) will be included in the SCM-Text for calibration. 

Additional modeling for the XPD (Cross-Polarization Discrimination); Parameters and method.

The group identified a list of open issues and suggested approaches. The XPD modeling will be revisited in the next conference call. The following list is used as a working model until agreements are reached. 

· Should there be a distribution of XPD. If yes, should it be lognormal?

· Should the same distribution be used for all paths?

· PDP and angle spreads are identical for the vertical and horizontal polarizations. 

· V-->H coupling will be assumed to have identical distribution to the H-->V

· Working parameters: (suggested) 

· Fixed valued model: XPD mean and variance: 6dB (V-V/V-H), or

· Isolation=0.35*(Path_Power/Total_Power) + 7.0 + lognormal variation

Proposals from SCM-044 (Qualcomm), SCM-049 (Motorola), SCM-039 (Mitsubishi), R1-01-0722 (Lucent, June 2001) were used as references. Aris Moustakas, Lucent, took the action item to evaluate with a simulation study the resulting XPD when using the SCM-039 and/or R1-01-0722 modeling approach.  

3. Discussion on Evaluation Methodology issues and implications of the current Spatial Channel Model approach.

At the end of the second day the group focused on identifying issues that are beyond the physical parameter specifications and which relate to extensions of the evaluation methodology. The list of items shown below was identified as important to address and at this stage of the discussion they are only suggestions. The group will focus from now on quantifying all these items and adopting commonly accepted methods for modeling the effects.
System level spatial channel model calibration. Two types of calibration were suggested:
· Spatial Channel Model Calibration: SCM-Text will contain output statistics (CDFs) of AS, DS, per resolvable path statistics (already described earlier).

· System level Simulation Calibration: Focus on spatial channel specific test cases (e.g. examine performance for a specific channel scenario and for a common realization of the SCM for all users). It may be difficult to create a 3GPP-3GPP2 harmonized list of test cases since the different bandwidths between 3GPP and 3GPP2 air interfaces may lead to very different multipath structures and consequent system performance results. For this reason it is suggested that two substitute calibration steps are taken instead: (1) Link Level Calibration of the multiple antenna technique under evaluation. (2) Calibration on the metric-FER mappings for the technique under evaluation. 

Evaluation Methodology Items specific to SCM: The list of items below is a suggested list of areas that the group should work on and propose appropriate modeling. 

· Interference modeling: FL out-of-cell interference must be assigned spatial characteristics. Only the strongest (or a small number) of interfering NodeBs is explicitly spatially modeled. Site-to-Site-Correlation is already modeled in current methodology. Shadowing autocorrelation should be discussed (and include possibly shadow maps). It is remarked that for the SCM purposes shadowing autocorrelation modeling may not be necessary. Further evaluation will follow in upcoming conference calls. 

· It has not been established whether “colored noise” characteristics of interference are substantially impacting MIMO/SIMO performance prediction (metric-to-FER). Should be evaluated. 

· Identify recommended antenna arrangements, antenna patterns (NodeB and UE). Define reference cases. 

Implication of current Spatial Channel Model approach to System Level Modeling: Based on the Nokia contribution SCM-046 the group elaborated and identified the areas where problems with the current SCM approach may arise: 

Computational Complexity:

1. Increase in computational time (increase per Tx-Rx antenna pair compared to the single Tx-Rx configuration of current one-dimensional channel models)

2. Increase in simulation time length so as to average over the multivariate spatial channel model. (which is also a function of the fade rate)

3. Quantize the current SCM to limit the number of cases to be studied. Quantize AS and/or PDP. This was suggested only. Further evaluation should be conducted. 

Performance Prediction: Link Level to System Level Mapping (metric-to-FER):

1. MISO cases are a straightforward extension of the current 1xEV-DV Evaluation Methodology. New but similar definitions of C/I combined definitions are needed. Specifically, STTD and CLTD can directly use this approach. When simulation results are shown using the current SCM, then an appropriate C/I calculation methodology should accompany the results. 

2. SIMO: A reference MMSE receiver performance prediction (metric-to-FER) can be defined. The existing 1xEV-DV Evaluation Methodology already contains some temporal equivalent descriptions of the MMSE case.  Motorola will provide further details based on a proposed approach for MMSE receivers already adopted in 1xEV-DV Eval.-Meth. Colored interference noise may be an issue and should be studied further. 

3. MIMO: Metric performance prediction should be defined along with the proposed scheme.

4. Quasistatic assumption. Is it valid in all MIMO/SIMO/MISO scenarios? Duration of the frame/transmission is a crucial variable. In MISO case all Dopplers are being handled by current methodology (aggregate Es/Nt).  For SIMO/MIMO it has not been established whether the quasistatic methodology is accurate in very high Dopplers.  

5. C/I limitations: It was suggested that multi-antenna receivers experience per receive antenna C/I limitation similar to single antenna receivers (instead of C/I limitation on the combined receiver output). This may depend on the receiver implementation. Further detailed study should be conducted.  

The editors will update the SCM-Text and it will be reviewed at the next conference call (September 17). 

The remaining items to be finalized on the physical parameter specifications are the XPD modeling, the urban micro parameters, and an additional AS case for the urban macro.  
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