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1 Introduction
At the last RAN4 #57 meeting, the way forward on eDL-MIMO performance requirements was agreed [1], and  companies were encouraged to provide their views to facilitate the discussion in the following aspects:
1. Test case(s) for the single-layer multi-user transmission in TM9
· Test setup (MCS, channel model)
· Coverage of the UE categories

2. Test case(s) for the dual-layer single-user transmission in TM9

· Test setup (MCS, channel model)
· Coverage of the UE categories

3. Test case(s) for the CSI-RS reporting accuracy
· Test setup (No.CSI-RS ports, channel model) for PMI/ CQI/ RI reporting
· Test case(s) for new codebook for 8 transmission antenna 

4. The number of CRS port
· For the case of 4 and 8 Tx, CRS antenna port is limited to 2.

In this contribution, a simulation framework including potential test cases and simulation assumptions for UE demodulation performance requirements of transmission mode 9 is proposed. 
2 Test Cases for Transmission Mode 9
In this section, we discuss test cases for UE demodulation requirements of transmission mode 9, which are applicable to both FDD and TDD. Since the working assumption [1] prioritized DL MIMO configurations of 2 Rx architecture (2×2, 4×2, and 8×2 MIMO), transmission scenarios of up-to two layers are considered for now. Although transmission mode 9 uses the new DCI format 2C, demodulation methods of PDSCH on the antenna port 7 and 8 and their performances in transmission mode 9 would be similar to those in transmission mode 8. Considering that most of useful 2×2 MIMO scenarios are covered by Rel-9 dual-layer beamforming performance requirements, the number of 2×2 MIMO test cases for Rel-10 LTE transmission mode 9 can be minimized. 
Table 1: Test cases for single-layer multi-user transmission in transmission mode 9 
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	TBD 

(Note 1)
	EVA5
	2x2 Low
	70
	TBD
	[1-8]

	2
	10 MHz
QPSK 1/3
	TBD 

(Note 1)
	ETU70
	4x2 Low
	70
	TBD
	[1-8]

	3
	10 MHz
16QAM 1/2
	TBD 
(Note 1)
	EPA5
	4x2 Medium
	70
	TBD
	[2-8]

	4
	10 MHz
64QAM 1/2
	TBD 
(Note 1)
	EVA5
	8x2 Low
	70
	TBD
	[2-8]


	Note 1:      The reference channel applies to both the input signal under test and the interfering signal




Table 1 presents possible test cases for single-layer multi-user transmission, one layer per UE with two co-scheduled UEs on the antenna port 7 and 8. Through Test 1 in Table 1, we can verify 2×2 MU-MIMO performance in transmission mode 9, and the proposed transmission scenario is not overlapped with performance requirements in transmission mode 8. Two test cases are proposed for 4×2 MU-MIMO since 4 Tx eNB is expected to be the most relevant use case for the Rel-10 timeframe. Test 2 can verify throughputs of cell-edge UEs with conditions of large delay spread and medium speed, and Test 3 covers mid-cell UEs with medium antenna correlation. Test 4 with 8×2 MU-MIMO can show the UE capability to handle high data rate traffics for UEs operated in high SNR such as cell-site UEs.
Table 2: Test cases for dual-layer single-user transmission in transmission mode 9

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2 
	TBD
	ETU70
	4x2 Low
	70
	TBD
	[2-8]

	2A
	10 MHz
64QAM 1/2
	TBD
	EPA5
	8x2 Low
	70
	TBD
	[2-8]

	2B
	10 MHz
64QAM 3/4
	TBD
	EPA5
	8x2 Low
	70
	TBD
	[2-8]


Test cases for dual-layer single-user transmission in transmission mode 9 are proposed in Table 2. Test 1 is designed for verifying the performance under a high frequency-selective and medium mobility channel condition. The high throughput performance in high SNR conditions can be verified in Test 2A or Test 2B. Either Test 2A or Test 2B needs to be chosen based on simulation results for the required SNRs at verification point.  
It is suggested that both FDD and TDD requirements are defined for transmission scenarios in Table 1 and Table 2. 
3 Simulation Assumptions
Simulation assumptions common for all transmission models in Section 2 are listed in Table 3. Similar to Rel-9 dual-layer beamforming tests, it is appropriate to employ random precoder selection in the test set-up verifying demodulation performance of transmission mode 9. That is, a precoder is randomly selected for each PRB and each subframe from codebooks defined in 6.3.4.2.3 in 36.211 [2]. Channel dependent beamforming/precoding for transmission mode 9 can be tested in CSI requirements using CSI-RS based CQI/PMI/RI reports. We propose using 2 CRS ports for all test cases in order to provide reliable decoding performances of control channels. It is also suggested that two codewords are enabled for dual-layer transmission, and an MMSE receiver is used as a reference receiver. Finally, CSI-RS configuration (RE mapping) and CSI-RS subframe configuration (periodicity, subframe offset) need to be decided to finalize necessary fixed reference channels.
4 Conclusions

In this contribution, we propose potential test cases and simulation assumptions in order to evaluate UE demodulation performance requirements of Rel-10 LTE transmission mode 9. We recommend that RAN4 discusses the feasibility of the proposed models and assumptions, and draw an agreed simulation framework for evaluation.
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Table 3: Simulation assumptions
	Common parameters
	Value

	Cell ID
	N_cell_ID = 0 (A single serving cell is configured)
Scrambling_ID = 0

	Precoder selection
	2×2 MIMO: Random selection from Table 6.3.4.2.3-1 in 36.211 [2] for the corresponding number of layers.

4×2 MIMO: Random selection from Table 6.3.4.2.3-2 in [2] for the corresponding number of layers.
8×2 MIMO: Random selection from Table 6.3.4.2.3-3 in [2] for single-layer and Table 6.3.4.2.3-4 in [2] for dual-layer transmission.
For single-layer multi-user transmission, two distinctive 1-layer precoders are randomly selected.

	Precoder update granularity
	Frequency domain: 1 PRB; time domain: 1 ms
(No PRB bundling)

	MU-MIMO interference
	Same MCS as target UE 

	Inter-cell Interference
	AWGN

	SIB transmission 
	Subframe #5 is reserved

	TDD only parameters
	Uplink-downlink configuration: 1 
Special subframe configuration: 4 (DwPTS:GP:UpPTS – 12:1:1)
ACK/NACK feedback mode: Multiplexing

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	Receiver type
	MMSE

	Channel coding
	According to Section 5.3.2 of 36.212

	Redundancy version sequence
	{0,1,2,3} for QPSK and 16QAM 

{0,0,1,2} for 64QAM

	Physical channel processing
	According to Section 6.4 of 36.211

	Cyclic prefix
	Normal

	Scheduling rate
	All downlink subframes are occupied

	Power allocation
	PA = 0 dB, PB = 1 ((B/(A=1)
The ratio of PDSCH EPRE to UE-specific RS EPRE within each OFDM symbol containing UE-specific RS is 0 dB

	Power allocation ratio UE1 / UE2 for MU-MIMO
	0dB

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH 
	2 symbols

	PBCH/SCH overhead
	Included 

	CRS overhead
	Included; CRS for antenna port 0 and port 1 are inserted

	Symbols for unused PRBs
	Random QPSK

	TX EVM
	6 %

	Simulation length
	10000 subframes at minimum
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