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1 Introduction
Dual-layer beamforming demodulation requirement framework [1] has been technically agreed by RAN4 meeting. Nevertheless, whether the test case 2.3 is needed for rank-1 transmission with co-scheduled user is still TBD. This contribution discusses on the test case 2.3 and presents two simulation results of test case 1.3 and 2.3 of DL-BF framework.
2 Discussion
2.1 Test Case

Table.1 
test case for two simulation scenarios

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

	1.3

2.3
	2x2 64QAM 3/4 10MHz
	R.3
	EPA5
	Low
	70 % tp


The information of Reference channel R.3 can be obtained in Table A.2-1 of R4-100253 [1].
For Reference channel R.3, the 64QAM and 3/4 code rate will impact on the demodulation performance of UE. Furthermore, the impact of EVM will be relatively evident for 64QAM at high SNR.
1) Test case 1.3

In this scenario, only one user is scheduled for each time-frequency resource. It is similar to a 1x2 SIMO situation. Due to without intra-cell interference in this scenario, this user can still obtain a good demodulation at high SNR.
2) Test case 2.3

In this scenario, two users are scheduled in the same time-frequency resources. It is similar to a MU-MIMO situation. Due to the presence of intra-cell interference of co-scheduled UE, this user can’t obtain a good demodulation even at higher SNR where the impact of EVM will be relatively more evident for 64QAM.
3 Simulation Results
The simulation results for test case 1.3 and 2.3 are given below. (For rank-1 with co-scheduled user, the power allocation of the two users are assumed equivalent.)
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Figure 1   Test case 1.3 for rank-1 single user and test case 2.3 for rank-1 with co-scheduled user
The simulation results show the relative throughput is less than 70% even at SNR equal to 25dB for test case 2.3.
Table.2 
SNR at 70% test point of two test cases

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	SNR (dB)

(at 70% tp)

	1.3
	2x2 64QAM 3/4 10MHz
	R.3
	EPA5
	Low
	13.8

	2.3
	2x2 64QAM 3/4 10MHz
	R.3
	EPA5
	Low
	25.1


4 Conclusion 
In this contribution, we have discussed on the test case 2.3 and presented two simulation results of test case 1.3 and 2.3 of DL-BF framework. The simulation results show the relative throughput is less than 70% even at SNR equal to 25dB for test case 2.3. 
5 Reference

[1] R4-100253，“Framework for DL-BF demodulation requirements” , CMCC, Ericsson, ST-Ericsson, Qualcomm Incorporated, Motorola, Huawei, CATT , Nokia
6 Annex: Simulation Assumptions
The DL-BF performance requirements could be evaluated with the general simulation assumptions listed in Table A.1-1 of R4-100253. For convenience, they are copied here.
Table A.1-1
 General simulation assumptions

	Common parameters
	Value

	Uplink-downlink configuration
	#1 (2:2)

	Special subframe configuration
	#4 (DwPTS:GP:UpPTS – 12:1:1)

	Cell ID
	N_cell_ID = 0 shall be assumed whenever applicable
Scrambling_ID = 0

	Channel BW
	10MHz

	MU-MIMO interference
	Utilize the same MCS as target UE

	Number of allocated RBs for UE1
	50 when available

	Number of allocated RBs for UE2
	Same as for UE1

	Verification point
	70%-ile throughput

	SIB transmission 
	Subframe #5 is reserved

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

	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
	Four subframes plus two DwPTS per radio frame (all downlink subframes occupied)

	Power allocation
	PA = 0 dB

PB = 0 ((B/(A=1)

	Power allocation ratio UE1 / UE2
	0dB

	channel dependent precoder update granularity
	Frequency domain: 1 PRB

Time domain: 1 ms

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

	PBCH/SCH overhead
	Included; 50 resource blocks are allocated in sub-frames 4, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0, 1, 6

	Interference
	AWGN + simulated MU-MIMO interference

	Reference receiver
	MMSE

	TX EVM
	6 %


	UL ACK configuration
	Multiplexing

	Simulation length
	10000 allocated DL subframes at minimum
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