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1
Introduction
In RAN4 Ad-hoc meeting #2010-04, the work plan for UE demodulation performance requirements on Enhanced DL-MIMO (eDL-MIMO) was discussed [1]. This contribution proposes simulation scenarios for UE demodulation performance requirements on eDL-MIMO.

2
Simulation scenarios for demodulation performance requirements
In RAN1 discussions, the following technologies were considered for eDL-MIMO in Release 10 [2]. It is noted that MMSE receiver was considered as baseline receiver in RAN1 evaluation [3].
· SU MIMO (Single-user MIMO)
· 4x2 SU MIMO
· 4x4 SU MIMO
· 8x2 SU MIMO
· 8x4 SU MIMO
· 8x8 SU MIMO
· MU MIMO (Multi-user MIMO)
· 4x2 MU MIMO with 2 users scheduling (1-layer/UE)
· 4x4 MU MIMO with 2 and 4 users scheduling (2-layer/UE and 1-layer/UE)
· 8x2 MU MIMO with 2 users scheduling (1-layer/UE)
· 8x4 MU MIMO with 2 and 4 users scheduling (2-layer/UE and 1-layer/UE)
· 8x8 MU MIMO with 2 and 4 users scheduling (2-layer/UE and 1-layer/UE)
For the above topics, we propose the following prioritization in order to meet Release 10 timeline.
· High priority: 4x2 SU/MU MIMO, 4x4 SU/MU MIMO, 8x2 SU/MU MIMO
· 4x2 MU MIMO is necessary for ITU-R requirements.

· 4x2 SU MIMO would be added in order to verify UE demodulation performance in the 4 TX eNB network.
· 4x4 SU/MU MIMO would be realistic for packet services in Laptop PC. 

· 8x2 SU/MU MIMO would be added in order to verify UE demodulation performance in the future network, in which 8 TX eNB is operated.
· Middle priority: 8x4 SU/MU MIMO

· 8-TX eNB might be likely even in Release 10 or slightly later release.
· Low priority: 8x8 SU/MU MIMO

· 8-RX UE would be impractical for Release 10 timeline.
Points, which should be taken into account in selecting test parameters, are listed below: 
· SU MIMO 
· High throughput in high SNR conditions
· SU MIMO could be effective in good received environments

· Middle speed condition
· SU MIMO could be effective in high mobility environments for higher throughput.

· MU MIMO 
· High throughput in high SNR condition

· MU MIMO with multiple-layer transmission could be effective in good received environments

· Good cell-edge throughput

· MU MIMO could be effective also for cell-edge users due to the orthogonality of precoding vectors.
· Especially, 1-layer transmission per user would be important for good cell coverage.

· Middle speed condition
· MU MIMO could be effective even in middle speed environments.

Based on the above analysis, the following baseline scenarios are proposed for eDL-MIMO UE demodulation performance requirements. 
Table 1  1-layer transmission with co-scheduled users for MU MIMO (2 user co-scheduled)

	MIMO config.
	Modulation
	Rate
	Propagation model
	Ant. Corr.
	Verification point

	4x2 MU
	QPSK
	1/3
	EVA5
	Low
	70% throughput

	4x2 MU
	16QAM
	1/2
	ETU70
	High
	70% throughput

	8x2 MU
	QPSK
	1/3
	EVA5
	Low
	70% throughput

	8x2 MU
	16QAM
	1/2
	ETU70
	High
	70% throughput


Table 2  1-layer transmission with co-scheduled users for MU MIMO (4 users co-scheduled)

	MIMO config.
	Modulation
	Rate
	Propagation model
	Ant. Corr.
	Verification point

	4x4 MU
	QPSK
	1/3
	EVA5
	Low
	30% throughput

	4x4 MU
	16QAM
	1/2
	ETU70
	High
	70% throughput


Table 3  2-layer transmission with co-scheduled users for MU MIMO (2 user co-scheduled)

	MIMO config.
	Modulation
	Rate
	Propagation model
	Ant. Corr.
	Verification point

	4x4 MU
	16QAM
	1/2
	EPA5
	Low
	70% throughput

	4x4 MU
	64QAM
	3/4
	EPA5
	Low
	70% throughput


Table 4  1-layer transmission test scenarios for SU MIMO

	MIMO config.
	Modulation
	Rate
	Propagation model
	Ant. Corr.
	Verification point

	4x2 SU
	QPSK
	1/3
	EPA5
	Low
	70% throughput

	4x4 SU
	QPSK
	1/3
	EPA5
	Low
	70% throughput

	8x2 SU
	QPSK
	1/3
	EPA5
	Low
	70% throughput


Table 5  2-layer transmission test scenarios for SU MIMO

	MIMO config.
	Modulation
	Rate
	Propagation model
	Ant. Corr.
	Verification point

	4x2 SU
	16QAM
	1/2
	EPA5
	Low
	70% throughput

	4x4 SU
	16QAM
	1/2
	EPA5
	Low
	70% throughput

	8x2 SU
	16QAM
	1/2
	EPA5
	Low
	70% throughput


Table 6 3-layer transmission test scenarios for SU MIMO

	MIMO config.
	Modulation
	Rate
	Propagation model
	Ant. Corr.
	Verification point

	4x4 SU
	64QAM
	3/4
	EPA5
	Low
	70% throughput


Table 7 4-layer transmission test scenarios for SU MIMO

	MIMO config.
	Modulation
	Rate
	Propagation model
	Ant. Corr.
	Verification point

	4x4 SU
	64QAM
	3/4
	EPA5
	Low
	70% throughput


3
Simulation methodology for MU MIMO

In Release 9 dual layer beam forming (DL-BF), precoding vectors for co-scheduled user are randomly selected from all Release 8 codebook without precoding vector of target user [5]. This approach is good for MU MIMO performance evaluation.

4
Conclusion
This contribution proposed the PDSCH and the evaluation methodology for UE demodulation performance requirements on eDL MIMO. We proposed the prioritization for the MIMO configuration.
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