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1. Introduction
Way forward on eDL-MIMO performance requirements in LTE Rel-10 was agreed in RAN4 #57 [1]. The following aspects were proposed to be addressed in the RAN4#57AH meeting:
· Discuss test case(s) for the single-layer multi-user transmission in TM9
· Discuss test case(s) for the single-layer multi-user transmission in TM9
In the present contribution we provide our views regarding the simulation assumptions and test cases for the PDSCH transmission in TM9.
2. Discussion
As described in the way forward on eDL-MIMO performance requirements [1], the following working assumptions are adopted for the design of the initial Rel-10 eDL-MIMO demodulation and CSI requirements. 

· WA.1: The target completion date for the initial phase requirements is RAN4#59 (May 2011).
· WA.2: The MIMO configuration scenarios prioitized 2Rx architecture (2x2, 4x2, 8x2 MIMO)

· WA.3: Simulation methodology is based on Release 9 DL BF for demodulation.

· WA.4: Band configuration is assumed Non-CA (bandwidth: [10 MHz]) 

· WA.5: Up to 8 transmission antenna is considered in the design
2.1 PMI selection method
For eDL-MIMO PDSCH performance test, the main intention would be to evaluate the demodulation capability of a UE in transmission mode (TM) 9. The PDSCH demodulation in TM 9 is based on the reception of UE specific demodulation reference signals in antenna ports 7-14. Hence, the eDL-MIMO PDSCH performance test is very similar to the dual-layer beamforming (DL BF) in Rel-9, which is based on the reception of the DM-RS in antenna ports 7-8. Furthermore, as described in the way forward on eDL-MIMO performance requirements, simulation methodology of eDL-MIMO PDSCH is based on Rel-9 DL BF for demodulation. Therefore, it is proposed to consider random precoing matrix selection with fixed rank transmission in eDL-MIMO PDSCH performance test.
2.2 PRB bundling
A UE configured for transmission mode 9 for a given serving cell c may assume that precoding granularity is multiple resource blocks in the frequency domain when corresponding PMI/RI feedback is configured.  Fixed system bandwidth dependent Precoding Resource block Groups (PRGs) of size 
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 partition the system bandwidth and each PRG consists of consecutive PRBs.The UE may always assume that the same precoder applies on all scheduled PRBs within a PRG.

The PRG size a UE may assume for a given system bandwidth is given by [2]: 
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(PRBs)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	2


In the DL BF performance test, the precoder update granularity in frequency and time domain are 1 PRB and 1ms respectively. Since PRB bundling is considered in TM 9, it is suggested that  the PRB bundling could be combined with these test in order to ensure the correct utilization of the DM-RS when PRB bundling is configured.
2.3 Fixed reference channel
As eDL-MIMO extends the downlink transmission to 8 layers, the CQI/PMI/RI estimation should be allowed up to 8 TX antennas. Therefore, reference signals for CSI measurement are used in eDL-MIMO, which are transmitted on antenna ports 15-22. The density of the CSI-RS is 1 RE per PRB per port with a configurable periodicity within 5-80 subframes. Furthermore, CSI-RS is transmitted in PDSCH region, where PDSCH allocation avoids CSI-RS RE’s by rate matching. Obviously, the new CSI-RS symbols will impose changes to e.g. the payload. We propose to take the impact of the reduced payload due to CSI-RS into account when designing the fixed reference channels.
Another factor affecting payload is the number of CRS port. As described in [1], CRS antenna port is limited to 2 even for the case of 4 and 8 TX. Therefore, the REs of this 2 CRS antenna ports should be excluded in the payload. 
2.4 Test cases
When developing test cases for UE demodulation requirements, it is important to consider practical use cases, proper feature verification, and broad coverage on UE categories and propagation condition. For eDL-MIMO PDSCH demodulation test, correct channel estimation and data demodulation using DM RS needs to be verified. Additionally, test cases should be able to show the throughput increase obtained from employing 8Tx. The first step would be to cover the corresponding FDD requirements the 2 x 2 case for TM8. The additional cases for FDD and TDD could be specified for TM9. 
As the MIMO configuration scenarios prioitaized 2Rx architecture, there are two aspects including in the following proposed test cases, one is single-layer multi-user transmission and the other is dual-layer single-user. It is a known fact that rank-1 MU-MIMO is predominant transmission mode in scenarios with high spatial correlation. On the other hand, full rank SU-MIMO is typical for low correlated scenarios. In this scenario, identity precoding matrix is supported, and the peak DL throughput is a prefer measurement of the eDL-MIMO.
Based on the above description above, we propose the following test cases for 2 x 2 FDD/TDD requirements:
· Rank-1 MU

	Test number
	Bandwidth and MCS
	Propagation condition
	Correlation Matrix and Antenna Configuration
	Fraction of Maximum Throughput(%)
	UE Category

	1
	10M QPSK 1/3
	EVA5
	Low 2x2
	70
	1-5

	2
	10M QPSK 1/3
	EPA5
	High 2x2
	70
	1-5

	3
	10M 16QAM 1/2
	EPA5
	Low 2x2
	70
	2-5

	4
	10M 64QAM 1/2
	EPA5
	Low 2x2
	70
	2-5


· Rank-2 SU
	Test number
	Bandwidth and MCS
	Propagation condition
	Correlation Matrix and Antenna Configuration
	Fraction of Maximum Throughput(%)
	UE Category

	5
	10M QPSK 1/3
	EVA5
	Low 2x2
	70
	1-5

	6
	10M 16QAM 1/2
	ETU70
	Low 2x2
	70
	2-5

	7
	10M 64QAM 1/2
	EPA5
	Low 2x2
	70
	2-5


For 4 x 2 FDD/TDD requirements, in oder to reflect the throughput gain due to the additional 2 transmit antennas compared with the 2 x 2 scenarios, we recommend adopting  the following test cases:
· Rank-1 MU

	Test number
	Bandwidth and MCS
	Propagation condition
	Correlation Matrix and Antenna Configuration
	Fraction of Maximum Throughput(%)
	UE Category

	1
	10M QPSK 1/3
	EPA5
	High 4x2
	70
	1-5

	2
	10M 16QAM 1/2
	EPA5
	Low 4x2
	70
	2-5

	3
	10M 64QAM 1/2
	EPA5
	Low 4x2
	70
	2-5


· Rank-2 SU

	Test number
	Bandwidth and MCS
	Propagation condition
	Correlation Matrix and Antenna Configuration
	Fraction of Maximum Throughput(%)
	UE Category

	4
	10M 16QAM 1/2
	ETU70
	Low 4x2
	70
	2-5

	5
	10M 64QAM 1/2
	EPA5
	Low 4x2
	70
	2-5


Finally, for 8 x 2 FDD/TDD requirements, similar to the 4 Tx transmission, some possible test cases we suggest as below:
· Rank-1 MU

	Test number
	Bandwidth and MCS
	Propagation condition
	Correlation Matrix and Antenna Configuration
	Fraction of Maximum Throughput(%)
	UE Category

	1
	10M QPSK 1/3
	EPA5
	High 4x2
	70
	1-5

	2
	10M 16QAM 1/2
	EPA5
	Low 4x2
	70
	2-5

	3
	10M 64QAM 1/2
	EPA5
	Low 4x2
	70
	2-5


· Rank-2 SU

	Test number
	Bandwidth and MCS
	Propagation condition
	Correlation Matrix and Antenna Configuration
	Fraction of Maximum Throughput(%)
	UE Category

	4
	10M 16QAM 1/2
	ETU70
	Low 4x2
	70
	2-5

	5
	10M 64QAM 1/2
	EPA5
	Low 4x2
	70
	2-5


3. Conclusions

Some views regarding the simulation assumptions and test cases are given in the present contribution. In order to ensure the correct utilization of the DM-RS, we propose to consider random precoing matrix selection with fixed rank transmission in eDL-MIMO PDSCH performance test, also PRB bundling should be considered in TM 9. Furthermore, when designing the fixed reference channels, the REs of  2 CRS antenna ports and CSI-RS should be excluded in the payload. 
We propose RAN4 to take the above aspects into account when deriving the eDL-MIMO PDSCH performance requirements.
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