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1. Introduction
A reply LS was sent from RAN4 in RAN4#80b about the conclusion of feasibility study on interference parameter blind detection in MUST Case 3. In the LS, some observation/conclusions were provided on issues such as non-orthogonal DMRS port, interference existence blind detection, modulation order blind detection and different receiver types. In this paper, we provide our view on the RAN4 LS. 
2. Discussion
The reply LS [1] from RAN4 is captured below: 
	In RAN4#80b meeting, RAN4 has studied the performance of parameter blind detection for MUST and reached the following conclusions for MUST Case 3

· In DMRS-based TMs,

· Without sufficient spatial separation of 2 co-scheduled UEs, the performance loss brought by scheduling interference through non-orthogonal DMRS port is significant, even complete interference information is available for interference cancellation. 

· The throughput degradation due to interference existence blind detection is trivial at the cost of additional UE complexity.

· When R-ML receiver is considered, assistance information for interference modulation order is recommended for better throughput performance as well as reducing the blind detection complexity of UE.

· When enhanced IRC receiver is considered, information on interference modulation order is not required. 

· RAN4 will further discuss if enhanced IRC or R-ML will be used for minimum performance requirement definition.

· Summaries of the performance of R-ML and enhanced IRC receiver can be referred in R4-167245 and R4-168049.


In the following, we discuss the detail in this reply LS.

1. Non-orthogonal DMRS port/sequence: The fundamental issue of using non-orthogonal DMRS ports on paired UEs is that the channel estimation and noise estimation quality of both UEs become pretty bad, if there is no sufficient spatial separation between them. These poor estimation results will be further used in demodulation, resulting unacceptable performance. In [2] and [3], link-level simulation results are provided, showing that the performance is bad, even with perfect assistance information. On the other hand, if good spatial separation can be guaranteed, UE really needs to do nothing on handling the interference (neither cancellation nor suppression). As shown in [2], MRC receiver can achieve same performance as R-ML receiver. 
Based on above discussion, we suggest the UE behavior not to detect, suppress and cancel the interference from non-orthogonal DMRS port. However, network can still use it when sufficient spatial separation can be guaranteed.
Proposal 1: In MUST Case 3, UE is not expected to detect, suppress and cancel the interference from non-orthogonal DMRS port.
2. Interference existence detection: According to the reply LS [1], interference existence detection is feasible in terms of throughput performance. Actually, the detection performance is not always perfect. Observed from [4], the existence detection rate is actually very low when desired UE is QPSK. However, in this scenario, the SNR is so low such that noise dominates the performance over interference. So, the bad detection rate have only trivial impact on the throughput. At high SNR, e.g., with 64QAM, the throughput performance is very sensitive to any detection error. However, the detection rate in this scenario is almost perfect due to the fact that the DMRS is a known QPSK-modulated signal. So we still do not observe any degradation from existence detection. An important note is that such blind detection requires additional UE complexity, especially for OCC4 case, where UE may need to detect the interference on other 3 orthogonal DMRS ports. To save UE complexity, we suggest to have existence signaling for MUST Case 3.

Proposal 2: In MUST Case 3, interference existence should be signaled.

3. Interference modulation order detection: To perform modulation order detection, UE need to calculate and compare the likelihood probability for each modulation order. Without the knowledge of the exact transmitted symbols of desired and interfering PDSCHs, UE needs exhaust all possible combinations and average the results. Therefore, the complexity of modulation detection is very high, especially when the desired PDSCH is 64QAM. On the other hand, the detection performance could never be perfect. Therefore some degradation is always observable. The amount of degradation would depend on UE implementation, which could be an uncertainty when network wants to assign the optimal MCS to UEs. As a consequence, we suggest to signal interference modulation order to UE in order to reduce UE complexity as well as to achieve better throughput performance in both link and system level.
Proposal 3: In MUST Case 3, interference modulation order should be signaled.

4. Reference receiver: RAN4 had some discussion on the reference receiver for MUST Case 3 without any conclusion reached in the last meeting. Each receiver (R-ML or enhanced IRC) has its own advantage and disadvantage. R-ML with sufficient assistance information can achieve the best link-level performance at the cost of relatively higher UE complexity and some limitation on network scheduling flexibility. On the other hand, enhanced IRC can enjoy relatively lower UE complexity and scheduling flexibility (interfering PDSCHs do not need to align their modulation order), but worse performance is observed, especially when desired PDSCH is 64QAM and interfering PDSCH is QPSK (around 5 dB according to [4]). To make progress in RAN1, we prefer to stick to the WID [5] where only R-ML receiver is mentioned. Assistance information is expected to be defined based on R-ML receiver. 

Proposal 4: Keep R-ML receiver as the reference receiver in MUST Case 3.
3. Conclusion
In this contribution, we discuss the reply LS from RAN4 and have the following proposals.

Proposal 1: In MUST Case 3, UE is not expected to detect, suppress and cancel the interference from non-orthogonal DMRS port.
Proposal 2: In MUST Case 3, interference existence should be signaled.
Proposal 3: In MUST Case 3, interference modulation order should be signaled.
Proposal 4: Keep R-ML receiver as the reference receiver in MUST Case 3..
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