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1	Introduction
In last meeting, RAN4 had discussed UE demodulation requirements of MMSE-IRC receiver for suppressing intra-cell inter-user interference. The agreed issues for PDSCH demodulation requirements for intra-cell inter-user interference are in the WF [1]. 
In this contribution, we will continue to discuss the remaining issues on MMSE-IRC receiver for suppressing intra-cell inter-user interference.
2	Modeling of Intra-cell inter-user interference
PMI selection
In last meeting, there are several options for how to define the PMI selection in test configuration. 
	PMI matrix selection for Co-scheduled UE for 2TX and 4TX
· Option 1: Select the PMI matrix from the codebook of Co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal.
· Option 2: Select the PMI matrix randomly from the codebook of Co-scheduled UE to ensure that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE
· Option 3: Use option 2 for rank 1+1 and option 1 for rank 2+2.


In real deployment, the network is unlikely only based on the target UE’s PMI feedback to decide the precoder (e.g., UL reference signal for TDD). We prefer to further consider the precoder selection based on random PMI from type-I single panel codebook. The difference between option 1 and 2 is whether network will always configure the orthogonal PMI to target UE and paired UE. Considering the real network deployment, network cannot always guarantee to choose the paired UEs whose precoders are orthogonal to the target UE for MU-MIMO. Meanwhile, from TE vendors’ feedback, option 2 is more feasible than option 1. 
[bookmark: _Ref70965105]Proposal 1: RAN4 to define the MMSE-IRC performance based on random PMI selection for both target and interference UE in intra-cell inter-users to ensure that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE.

DMRS ports and CDM groups for rank 1+1
	DMRS ports for case with rank 1+1
· Option 1: DMRS port 0 for target UE, DMRS port 1 for the interference UE, i.e., same CDM group
· Option 2: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups 
· Option 3: Variable DMRS port mapping during the test.
 
Number of CDM groups without data configuration for case with rank 1+1 
· Depends on issue with DMRS ports for case with rank 1+1. If same CDM groups is used, set number of CDM groups without data to 1, if different CDM groups are used, set number of CDM groups without data to 2, otherwise, FFS. 


In last meeting, there are some open issues related to rank (1, 1) test case whether to configure the interference UE in the same CDM group or different CDM groups. 
From our simulation results, nearly no performance difference between different CDM group and same CDM group for IRC receiver (Please note that we both configure number of CDM groups as 2, i.e., DCI=3/4 for the same CDM group and DCI=3/5 for the different CDM group). As we mentioned before, all the rank 1 combinations are possibly deployed and important to real network. Thus, we suggest RAN4 to use variable DMRS port mapping during the test. Note the variable DMRS port mapping has already used in Rel-13 LTE PDSCH demodulation requirements with enhanced DMRS (e.g., TS36.101 8.3.1.1I), where TE chooses DMRS antenna ports 7, 8, 11 or 13 randomly every subframe for both target UE and interfering UE. 
 [image: ]
Figure 1: IRC and MRC performance comparison with CDM groups for rank(1,1)
[bookmark: _Ref85294706]Observation 1: No performance difference for configuring the interference UE between the same CDM group and different CDM groups for rank(1,1) for 70% maximum Tput point.
[bookmark: _Ref85294658]Proposal 2: RAN4 to define the MU-MIMO rank 1 test case with variable DMRS port mapping.
· The number of CDM groups shall be 2 for same CDM group
· Example: the modulation symbols of the signal under test are mapped to port 0, and the modulation symbols of the signal for interfering UE are mapped randomly onto antenna port 1, 2, or 3.
DMRS pattern and sequence
Another remaining issue is whether to use the same DMRS pattern and sequence for all co-scheduled UEs. 
	DMRS scrambling ID for target UE and co-scheduled UE
· Option 1: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.
· Option 2: Same scrambling ID for all cases
· Option 3: Configure variable scrambling ID during the test.


Whether the co-scheduled UEs are in the same CDM group or not is fully up to network’s configuration. When paired UEs are in the same CDM group, whether the co-scheduled UEs use the same scrambling ID or not is also up to network’s configuration. From our simulation results, we observe that there is no performance difference between different scrambling ID and same scrambling ID when paired UEs are in the same CDM group. Thus, we propose to also configure variable scrambling ID during the test.
 [image: ]
Figure 2: IRC and MRC performance comparison with scrambling ID for rank (1,1)
[bookmark: _Ref85294709]Observation 2: No typical performance difference between same and different scrambling ID when paired UEs are in the same CDM group for 70% maximum Tput point.
[bookmark: _Ref77862099][bookmark: _Ref85135282][bookmark: _Ref70965100]Proposal 3: RAN4 to define the MU-MIMO rank 1 test case with variable scrambling ID configurations. 
3		Summary
In this contribution, we continue to discuss the remaining issues on UE demodulation requirements of MMSE-IRC receiver for suppressing intra-cell inter-user interference.
Observation 1: No performance difference for configuring the interference UE between the same CDM group and different CDM groups for rank(1,1) for 70% maximum Tput point.
Observation 2: No typical performance difference between same and different scrambling ID when paired UEs are in the same CDM group for 70% maximum Tput point.
Proposal 1: RAN4 to define the MMSE-IRC performance based on random PMI selection for both target and interference UE in intra-cell inter-users to ensure that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE.
Proposal 2: RAN4 to define the MU-MIMO rank 1 test case with variable DMRS port mapping.
· The number of CDM groups shall be 2 for same CDM group
· Example: the modulation symbols of the signal under test are mapped to port 0, and the modulation symbols of the signal for interfering UE are mapped randomly onto antenna port 1, 2, or 3.
Proposal 3: RAN4 to define the MU-MIMO rank 1 test case with variable scrambling ID configurations.
References
[1] [bookmark: _Ref70965065]R4-2120709, “Way Forward on MMSE-IRC for intra-cell inter-user interference”, Huawei, HiSilicon
3

image1.emf
-10 -5 0 5 10 15 20 25 30

SNR[dB]

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

U

E

1

 

P

D

S

C

H

 

n

o

r

m

a

l

i

z

e

d

 

t

h

r

o

u

g

h

p

u

t

FDD 2T2R MCS13 16QAM

TDLC300-100-randomPMI-sameScramb-rank11-port01-IRC

TDLC300-100-randomPMI-sameScramb-rank11-port01-MRC

TDLC300-100-randomPMI-sameScramb-rank11-port02-IRC

TDLC300-100-randomPMI-sameScramb-rank11-port02-MRC


image2.emf
-10 -5 0 5 10 15 20 25 30

SNR[dB]

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

U

E

1

 

P

D

S

C

H

 

n

o

r

m

a

l

i

z

e

d

 

t

h

r

o

u

g

h

p

u

t

FDD 2T2R MCS13 16QAM

TDLC300-100-randomPMI-sameScramb-rank11-port01-IRC

TDLC300-100-randomPMI-sameScramb-rank11-port01-MRC

TDLC300-100-randomPMI-differentScramb-rank11-port01-IRC

TDLC300-100-randomPMI-differentScramb-rank11-port01-MRC


