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8.6     MIMO [Tue p.m./Wed]

Parallel MIMO LTE ad-hoc session during day 2 – 3. Results to be endorsed by the RAN1 plenary session.

Uplink specific MIMO contributions (to be treated in plenary session)
R1-051118
Description of simulteanous multi-user transmission scheme for xFDMA based E-UTRA uplink evaluation
Qualcomm Europe

R1-051162
UL Virtual MIMO Transmissionfor E-UTRA
Nortel

R1-051163
Text proposal for virtual MIMO for UL OFDMA
Nortel

R1-051164
Text proposal for virtual MIMO for UL SC-FDMA
Nortel

Downlink specific MIMO contributions

R1-051213
Considerations on E-UTRA MIMO
Nokia
Conclusion:
Nokia to prepare the text proposal in 1268 for Wednesday morning based on the following agreed text proposal for RAN1 LTE TR on “Aspects to consider for LTE MIMO discussions”
· Micro-cellular, hot-spot environment, and macro-cellular environments can be considered in performance evaluation. 

· Not increase number of operation modes unnecessarily. Impact on receiver architecture should be also considered.

· In case multiple MIMO operations modes are defined, MIMO operation modes is UE capability.

· Realistic assumptions have to be taken into account when comparing different MIMO concepts, such as feedback errors and delays, needed multi-antenna pilot overhead, and its effect on performance, complexity and signaling requirements, etc. The resulting pilot and signaling overheads in both uplink and downlink have to be justified by the shown improvements.
Note:

· Needed parameters to cover micro-cellular/hot-spot environment for LTE to be discussed.
1268 revised to remove “hot spot” in the first bullet point and the note at the end of the TP in Tdoc 1272. -> endorsed by MIMO session pending confirmation from plenary session.

R1-051056
Throughput comparison of single user and multi user MIMO for Downlink OFDMA E-UTRA
Texas Instruments
R1-051067
Introduction of subgroup in MIMO channel for localized mode
Panasonic

R1-051094
Initial Performance Evaluation of Multi-user MIMO Scheme for E-UTRA Downlink
Huawei

R1-051124
Qualitative evaluation of MIMO schemes for OFDM based E-UTRA downlink
Qualcomm Europe
-> revised to Tdoc 1267 (to be sent by Qualcomm to RAN1 email reflector to serve as a starting point for further discussion)

R1-051150
"Transmission Phase Control for Compensating High Fading

Correlation in MIMO Multiplexing"
NTT DoCoMo,Fujistu, Mitshubishi Electric Corporation, NEC, Panasonic, Sharp, Toshiba Corporation

R1-051175
Multiple Antenna Technology for E-UTRA
CATT

R1-051193
MIMO Architectures for 3GPP UTRA Evolution
Institute for Infocomm Research

R1-051238
Summary of MIMO schemes for EUTRA
Motorola

Uplink/Downlink

R1-051046
Further Details on Adaptive Cyclic Delay Diversity Scheme
Samsung

R1-051047
System Performance of Adaptive Cyclic Delay Diversity (ACDD) Scheme
Samsung

R1-051132
Further considerations and Simulations of Unifying MIMO for Evolved UTRA
RITT, SHRCWC
Conclusion:
Use RAN1 reflector using subject e.g. AH… to identify which proposals are explicitly available for LTE MIMO aiming at high level description of each MIMO proposals for R1#43 meeting.
8.6.1 Results from email reflector discussions

9  MIMO in UTRA (Rel’7 work item) [Wed/Thu a.m. ]

Parallel MIMO ad-hoc session during day 3 – 4. Results to be endorsed by the RAN1 plenary session.

R1-051204
MIMO TR25.876 Version 1.7.1
Editor (Lucent Technologies)
-> updated to 1262 to fix a figure problem. -> endorsed to v1.8.0 in Tdoc 1269 pending confirmation from plenary session.
Link level simulations

R1-051119
Link level results for MIMO link level calibration
Qualcomm Europe
R1-051152
MIMO reference link level simulation results for calibration purposes
Nokia

R1-051198
Link level simulation results for ASTTD
Huawei

R1-051214
Further Link Level Simulation Results on Spatial Temporal Turbo Channel Coding (STTCC) for MIMO
Philips

R1-051216
Link level performance of PU^2RC (MU-MIMO)
Samsung

R1-051154
(LATE) Link level simulation results for DSTTD-SGRC
Mitsubishi Electric
Conclusion:
Based on the table below, MIMO session agreed that the link level results for the reference case are fairly aligned.

	
	1x2 LMMSE results in Mbps
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	G(dB)
	Qualcomm
	Nokia
	Huawei 
(slot based 
CE)
	Samsung
	Mitsubishi 
(GRAKE)
	Philips

	-5
	0.774
	0.731
	0.681
	
	
	

	0
	1.644
	1.645
	1.443
	
	2.2
	

	5
	2.961
	3.541
	2.604
	
	4.4
	

	10
	5.847
	5.759
	4.631
	
	6.5
	

	15
	7.109
	6.873
	5.912
	
	7.1
	

	20
	7.206
	7.138
	6.929
	
	7.2
	

	25
	7.206
	7.183
	7.083
	
	
	

	VA
	
	
	
	
	
	

	G(dB)
	Qualcomm
	Nokia
	Huawei
	Samsung
	Mitsubishi 
	Philips(12 codes)

	-5
	0.779
	0.671
	
	0.66
	
	

	0
	1.637
	1.462
	
	2.2
	
	1

	5
	2.938
	2.681
	
	2.9
	
	2.5

	10
	5.822
	5.236
	
	5.6
	
	5.9

	15
	7.052
	6.984
	
	7.2
	
	7.7

	20
	7.206
	7.178
	
	7.2
	
	8.1

	25
	7.206
	7.185
	
	7.2
	
	8.2


R1-051179
MIMO Link Level Assumptions for 1.28Mcps TDD
CATT
-> revise to not include 3.84Mcps TDD specific parameters in Tdoc 1263. -> endorsed by MIMO session pending confirmation from plenary session.
R1-051234
Per-Antenna Rate Control for UTRA TDD:  Additional Link Level Results
IPWireless
1x2 results to be provided for the next meeting.

System level simulations

R1-051121
System level parameters for MIMO evaluation
Qualcomm Europe
Agreement on Scenario to be considered
· Marco cellular

· Micro cellular with proper modelling of outdoor to indoor penetration loss

· 500m ISD assumed.

· Micro cellular without additional isolation agreed.
· Micro cellular with additional isolation e.g. 6dB optional. 
Agreement on Population of MIMO UEs

· 100% only (only for evaluation purpose till November.)
Agreement on Max available power for HS-PDSCH for FDD
· 50% agreed

· 75% optional 

· Assume that the amount pilot power exceeding 10% is taken from data power. 
· Pilot power in case of 1 or 2 tx antennas is 10% of total power. In case of more than 2 tx antennas, 10% for primary legacy channels. Between 0% and 10% for the pilots for antennas 3 and 4. 

Agreed that SCM for system simulation to be used.
Agreement on # of tx antennas per site 

· Each company can choose among 3, 6, or12

Agreement on feedback delay

· For CQI carried on e.g. HS-DPCCH, 3 TTIs between end of measurement (e.g TTI=1) and the beginning of its corresponding HS-PDSCH transmission (e.g. TTI=5).
· Any other feedback related to a MIMO scheme should be modelled to have a realistic (non-zero TTI) feedback delay.

Agreement on Feedback error ratio 
· Coded feedback: Model information bit error ratio (after decoding) as 0.2% which is assumed to correspond to 4% raw bit error ratio. (This calculation is based on channel coding rate = 1/4 which is the case for Rel-5 CQI reporting for FDD.)
· Calculate the word error ratio from the information bit error ratio, and select randomly a wrong word when the word error occurs.

· Uncoded feedback: 4% raw bit error ratio assumed.

Agreement on HARQ

· Chase combining

· 6 HARQ processes with up to 4 transmissions.

Agreement on ACK/NACK signalling error ratio

· NACK -> ACK error rate = 10^-4 in non-SHO and 10^-3 in SHO

· ACK -> NACK error rate = 10^-2

Agreed UE speeds
· Macro cellular

· 3km/h mandatory

· Either 30km/h or 50km/h optional
· Only 3km/h for micro cellular

Agreement on Maximum C/I

· 17 dB per Rx antenna mandatory 

· 20 dB optional 

Agreement on Traffic model

· Full buffer

· Web browsing
Agreement on Metrics

· Per cell throughput

· user throughput CDF

· fairness curve

· geometry distribution

Agreement on interference modelling for MIMO proposals

· Spatial interference modelling also should be taken into account for any MIMO proposals resulting in non-uniform radiation in spatial domain.

Agreement on Packet scheduler

· Proportional fair
Agreement on what reference case should be.
· 1xM LMMSE (M = 2 or 4) for comparison with N x M MIMO

· CLTD with ideal antenna verification & spatial interference modelling as an optional reference.
Agreement on Another possibility of additional comparison

· A company is allowed to employ advanced rx algorithms also as optional. 
Agreement on MIMO receiver structure
· Each MIMO proposal should clearly describe what receiver structure is required.

· Each company should provide (very) clear description of mapping from link to system.

Conclusion: Qualcomm to provide revision of Tdoc 1121 in Tdoc 1266 based on the set of agreements above for Thursday morning. -> revision to 1266 (about max C/I and other small things) in Tdoc 1275 endorsed by MIMO ad hoc pending confirmation from plenary.
Nokia interpretation is that the micro cellular environment with additional isolation is not in line with the Rel-7 MIMO TR.

R1-051235
System Level Simulation Parameters for Evaluating MIMO Performance in UTRA TDD
IPWireless
-> revision (to be in line with Tdoc xxxx (revision of Tdoc 1266)) in Tdoc 1271 to be discussed in main session.
R1-051188
MIMO system level simulations: further results
Ericsson

R1-051189
MIMO system level simulations: Indoor Scenario results
Ericsson
















































































































