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1. Introduction

In RAN4 #79 meeting, a WF on the Rel-13 EB/FD-MIMO performance requirements was agreed [1]. The following agreements on the PDSCH demodulation performance requirements were reached:
	· DMRS configuration for target UE
· Fixed as port 11, nSCID=0, OCC=4

· Number of interference port
· 1 port  with nSCID= 0,OCC =4

·  Interference port selection: randomized interference port between port{7, 8,13}

· Option 1: per TTI  per RBG basis
· Option 2: per TTI per RB basis
· Option 3: per TTI basis
· Decide set-up in next RAN4 meeting
· Detailed test parameters
· Reusing existing test parameters for FRC, propagation channel, antenna correlation, and beam-forming mode as specified in 36.101 8.3.1.1 Test 2
· Performance requirements:
· Bring simulation results and deciding performance requirements for FDD mode and TDD mode in next RAN4 meeting.


In this contribution we provide further views on the above options of the FD MIMO UE demodulation and provide our simulation results as well.
2. Discussion

2.1 Interference port selection 

The target UE port is fixed as port 11 and the interference port will randomly change between ports {7,8,13}. There are three options for interference port selection:

· Option 1: per TTI per RBG basis
· Option 2: per TTI per RB basis
· Option 3: per TTI basis
For option 1, interference port randomly changes every 3 RBs. For option 2, interference port randomly changes every 1 RBs.  For option 3, all RBs in one TTI have the same interference port. In terms of the precoding granularity we assume that for Option 1 and 3 the agreed PRG granularity can be used. Meantime, for Option 2 the granularity should be reduced to 1 PRB as well.

In accordance to the LTE specification there are no constraints in terms of the MU-MIMO interference resource allocations. In general case the interference may be allocated with 1 PRB pair granularity. Therefore, UE receive processing should follow same assumptions disregards the actual interference model. For all the three options, the UE processing procedure should be similar and the UE is expected to process serving and interference signals with 1RB granularity. Under such assumption the demodulation performance is similar for three options, which is shown in Fig.1 for FDD case. The SNR threshold for 70% of maximum throughput is 18.8dB.
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Fig.1 FDD performance for 3 options based on 1RB processing granularity

For Options 1 and 3, according to [2], the precoder granularity is 3RB. When the UE performs receive interference processing with 3RB granularity, e.g. estimating the interference matrix by averaging 3 RBs, there is a little performance gain compared with 1 RB granularity, which is shown in Fig.2~Fig.3. 
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Fig.2 FDD performance of 3RB vs.1RB granularity for option 1
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Fig.3 FDD performance of 3RB vs.1RB granularity for option 3
For option 2, it more reasonable that the precoder update granularity is equal to 1 RB rather than 3 RB. In this case, if the UE performs 3RB processing granularity, the throughput performance will drop compared with the 1RB granularity, which is shown in Fig.4. Based on these results we recommend to consider Option 2 test setup with 1 PRB precoder granularity to ensure correct receive processing granularity.
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Fig.4 FDD performance of 3RB vs.1RB granularity for option 2 (1 PRB precoder granularity)
Observations:
· Legacy UE performance SNR threshold of 21.9 dB can still be used.
· UE processing based on 3 RB granularity has a little performance gain compared with 1RB granularity when precoder has 3 RB granularity
· Performance will drop a lot if UE process based on 3 RB granularity compared with 1RB granularity when precoder has 1 RB granularity
Proposal #1:
Use 1 PRB interference port selection and precoder granularity.
Proposal #2:
For FDD test case legacy UE performance SNR requirement of 21.9 dB can be reused.
2.2 TDD performance simulation results
For TDD scenario, test case of 36.101 8.3.2.1-A Test 2 can be re-used. Similar to FDD, target UE port is fixed as 11 and the interference port will randomly change between ports {7,8,13}. The performance for 3 options is still similar which is shown in Fig.5 where 1RB processing granularity is assumed. The SNR threshold of maximum throughput is around 18.7dB.
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Fig.5 TDD performance for 3 options based on 1RB processing granularity

Proposal #3:
For TDD test case legacy UE performance SNR requirement of 22.1 dB can be reused.
3. Conclusions

In this contribution we have provided our views on the EBF/FD-MIMO UE demodulation requirements. In summary, we make the following proposals:

Proposal #1:
Use 1 PRB interference port selection and precoder granularity.
Proposal #2:
For FDD test case legacy UE performance SNR requirement of 21.9 dB can be reused.
Proposal #3:
For TDD test case legacy UE performance SNR requirement of 22.1 dB can be reused.

References

[1] R4-164859, “WF for performance requirements under FD-MIMO”, RAN4 #79, May 2016
[2] R4-163030,” Way forward on UE performance requirements for FD-MIMO”, RAN4#78bis, April 2016
4

