
3GPP TSG RAN WG1 Meeting #48

R1-070937
St Louis, Missouri, US, February 12 – 16, 2007
Source:
Panasonic

Title:
[Draft] Evaluation of slow MIMO mode adaptation
Agenda Item:
6.7.2
Document for:
Discussion and Decision
1. Introduction

As presented in [3], slow MIMO mode adaptation achieves better performance of sector throughput and avoids performance degradation of SM in cell edge region, which is aligned to the high level description of MIMO for unicast traffic [1].
In this contribution, we show the benefits of slow MIMO mode adaptation for SFBC as well as CDD.
2. Numerical analysis
2.1. Simulation assumptions
Evaluated MIMO mode settings consists of transmit diversity (tx-div) and spatial multiplexing (SM), and compared four schemes
(a) tx-div only
(b) SM only
(c) adaptation between tx-div and SM with 1sec interval, and
(d) adaptation between tx-div and SM with 1ms interval
Updated simulation settings from [3] are, i) cell layout with 2 tiers (previous one is 1 tier with wrap-around technique) and ii) either SFBC or CDD for tx-div mode.
The other simulation parameters used to obtain the results are listed in appendix part.
2.2. Simulation results
Figure 1 and Figure 2 show results of schemes (a)-(d), assuming the numbers of UEs in the sector as 5, 10, 20 and 30, respectively. Figure 1 indicates comparison of the user throughput of CDF 5% and sector throughput with 3km/h velocity and Figure 2 indicates those with 15km/h velocity.
In both velocities, mode adaptation achieves performance improvement for user throughput of cell edge users at CDF=5%, moreover slow adaptation between CDD and SM also achieves performance improvement for sector throughput. This is mainly because fast adaptation allocates SM mode excessively even though low to middle geometry region which results in modest performance degradation for sector throughput. We can also see CDD has better performance than SFBC especially for sector throughput due to increased scheduling gain as reported in [4], while SFBC achieves better sector throughput with 15km/h velocity and 5 UEs in the sector due to robustness for fading variation.
TU, no correlation, 3km/h

[image: image1.png]User Throughput of CDF 5% [bps/Hz]

User Throughput of CDF 5% vs. Sector Throughput

0.1

0.05—

94 15 16 17 18 1.9 2 2.1 2.2 23 2.4
Sector Throughput [bps/Hz]




Figure 1 User throughput vs. Sector throughput (v=3km/h)
TU, no correlation, 15km/h
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Figure 2 User throughput vs. Sector throughput (v=15km/h)
Table 1 and Table 2 summarize results for SCM-C environment with 10UEs per sector for 3 and 15km/h velocity, respectively. Compared to no spatial correlation cases in Figure 1and Figure 2, performance difference between SM only and tx-div only is smaller. This is mainly because cell edge users of SM only have performance degradation under correlated scenario, while tx-div can obtain performance gain even with fading correlation. Those SCM results show that mode adaptation achieves good balance between tx-div and SM, which bring almost similar performance of 5% user throughput to tx-div and better performance of sector throughput compared to SM only. In this case, we also observe, 1) slow adaptation achieves better performance than fast adaptation, 2) CDD has better performance than SFBC.
Table 1 Results for SCM-C (v=3km/h)
	
	Throughput [bps/Hz]

	Tx antenna separation
	
	CDD
	SM + CDD 1ms
	SM + CDD 1s
	SM
	SM(SIC) + CDD 1ms
	SM(SIC) + CDD 1s
	SM(SIC)

	4 
	Sector throughput
	1.734
	1.815
	1.832
	1.752
	1.984
	2.002
	1.984

	
	5% user throughput
	0.057
	0.058
	0.059
	0.036
	0.055
	0.057
	0.042

	10 
	Sector throughput
	1.702
	1.898
	1.913
	1.884
	2.039
	2.051
	2.045

	
	5% user throughput
	0.056
	0.058
	0.058
	0.039
	0.055
	0.056
	0.043

	Tx antenna separation
	
	SFBC
	SM + SFBC 1ms
	SM + SFBC 1s
	SM
	SM(SIC) + SFBC 1ms
	SM(SIC) + SFBC 1s
	SM(SIC)

	4 
	Sector throughput
	1.674
	1.759
	1.770
	1.752
	1.973
	1.981
	1.984

	
	5% user throughput
	0.054
	0.054
	0.054
	0.036
	0.053
	0.053
	0.042

	10 
	Sector throughput
	1.661
	1.869
	1.874
	1.884
	2.030
	2.035
	2.045

	
	5% user throughput
	0.053
	0.053
	0.053
	0.039
	0.052
	0.052
	0.043


Table 2 Results for SCM-C (v=15km/h)
	
	Throughput [bps/Hz]

	Tx antenna separation
	
	CDD
	SM + CDD 1ms
	SM + CDD 1s
	SM
	SM(SIC) + CDD 1ms
	SM(SIC) + CDD 1s
	SM(SIC)

	4 
	Sector throughput
	1.579
	1.588
	1.620
	1.539
	1.697
	1.724
	1.701

	
	5% user throughput
	0.053
	0.053
	0.054
	0.033
	0.049
	0.052
	0.038

	10 
	Sector throughput
	1.536
	1.641
	1.669
	1.625
	1.732
	1.754
	1.739

	
	5% user throughput
	0.051
	0.051
	0.051
	0.036
	0.048
	0.050
	0.038

	Tx antenna separation
	
	SFBC
	SM + SFBC 1ms
	SM + SFBC 1s
	SM
	SM(SIC) + SFBC 1ms
	SM(SIC) + SFBC 1s
	SM(SIC)

	4 
	Sector throughput
	1.536
	1.550
	1.571
	1.539
	1.694
	1.711
	1.701

	
	5% user throughput
	0.050
	0.049
	0.049
	0.033
	0.046
	0.047
	0.038

	10 
	Sector throughput
	1.515
	1.624
	1.638
	1.625
	1.731
	1.744
	1.739

	
	5% user throughput
	0.049
	0.048
	0.048
	0.036
	0.045
	0.046
	0.038


3. Conclusion
The evaluation results show that slow MIMO mode adaptation can achieve higher throughput because:

· Mode adaptation avoids performance degradation of SM in cell edge region.
· Fast mode adaptation brings throughput degradation due to SM mode are excessively allocated even though low to middle geometry region.
Therefore, we propose slow adaptation for MIMO mode control via higher layer like MAC or RRC.
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Appendix

Detailed simulation parameters are listed here.

Table A-1 Macro-cell system simulation parameters
	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	500m

	Frequency Reuse
	1

	Carrier Frequency / Bandwidth
	2 GHz

	Channel model
	Typical Urban, SCM-C

	UE speed
	3, 15 km/h

	Total BS TX power (Ptotal)
	43dBm(1Antenna) - 5MHz carrier 

	Macro-diversity
	Users dropped uniformly in a cell of 3R radius 

	HARQ
	Chase combining, Non-adaptive, Asynchronous

	Delay between retransmissions
	3 TTI (3ms)

	Maximum retransmissions
	5

	Target PER
	10%


Table A-2 OFDMA simulation parameters
	Parameter
	Assumption

	TTI duration
	1.0ms

	Transmission BW
	5MHz

	Usable sub-carriers
	300

	CP Length 
	Short

	Cyclic delay value for CDD
	2samples

	Number of OFDM symbols per sub-frame
	10 (data) + 4 (control+pilot) 


Table A-3 Scheduling parameters

	Parameter
	Assumption

	Resource block/per user
	12 sub-carriers x 14 symbols

	Useful symbol rate
	71.5%

	CQI feedback delay 
	2 TTI (2ms)

	Scheduler
	Proportional Fair
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Figure A-1 PER curves used for MCS selection and throughput calculation
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Figure A-2 CDF of Geometry
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Figure A-3 CDF of normalized user throughput
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