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1
Introduction

The newly approved MUST WI [1] contains three cases which require RAN1’s attention:
Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector 

Case 2: Superposed PDSCHs are transmitted using the same transmit diversity scheme.

Case 3: Superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different.
The WI guidance mentions the specification of necessary mechanism to enable efficient MUST operation. In this contribution we present our view on how MUST network assistance should be specified.
2
A unified framework for MUST operation
The MUST SI investigations are pointing towards some important conclusions for the operation of MU MIMO with same PMI:

· Same PMI precoding provides meaningful gains for 2Tx antennas. However, for more than 2Tx antennas the gains of same PMI pairing are decreasing due to low pairing probability. Unfortunately identified enhancements, such as 2nd best feedback, improving pairing probability are not part of the current WID.
· As the same PMI pairing gains are the highest in 2Tx, the CRS operation is preferred to DMRS. This is due to large DMRS overhead in 2Tx.

· One may conclude that same PMI paring MUST is not a DMRS technique, or in any case, the DMRS gains are not convincing enough to motivate the implementation of such feature.

On the other hand, different PMI pairing shows better performance for at least 2 and 4Tx in CRS modes. It is also expected that 4 and 8Tx deployments based on DMRS would show valuable gains. This implies that the same and different PMI operation are complementing each other. In addition, the SI has concluded that cell-edge user benefits from MUST the most, while MU-MIMO is known to be improving performance of 50 and 95-%tile user throughput. 
Table 1: Applicability of same and different PMI MUST schemes
	
	2Tx
	4Tx
	8Tx

	Same PMI MUST
	CRS operation
	-
	-

	Different PMI MUST
	CRS operation
	CRS/DMRS operation
	DMRS operation


Observation: Same and different PMI MUST are complementing techniques, especially in 2Tx deployments.
Based on the above analysis, it is important, at least for CRS operation, to specify a unified operation framework for MUST. In this sense we envision the following operation principles:
1. UE feeds back to the eNB the best CSI feedback, as it is the case in legacy implementation.
2. Based on the received feedback, and hence on the availability pool of users which are using same or different PMIs, the eNB decides the transmission mode in which the UEs are scheduled, that is the same or different PMI mode.

3. The UE receives indications, for example by higher layer, that MU operation with non-linear receiver is enabled by the network. In this situation the UE monitors for potential MU pairs, by means of interference presence of NAICS. Alternatively, simple dynamic signalling could indicate the existence of MU pairs.
4. Once the UE detects (or is informed) the existence of a new pair it acquires the PDSCH characteristics of the paired UE in order to proceed to the IC stage. At this point we have several differences between same or different PMI processing.

a. In terms of PDSCH characteristics: PMI of a pair needs to be detected irrespective whether it is same or different, modulation (same PMI paring method might be restricted to QPSK only and hence modulation BD might not be needed) and power levels.

b. If same PMI is detected, then single layer RML is utilized.

c. If different PMI is detected, then dual layer RML is utilized, leveraging the NAICS implementation. 

We believe that both implementations of point 4b&c may coexist in the UE.

Proposal: Support a unified operation for MUST when using same or different PMIs.

3
Conclusion
In this contribution we have been presenting views with respect to a unified framework for MUST operation with same and different precoders. We have the following observations and proposals:
Observation: Same and different PMI MUST are complementing techniques, especially in 2Tx deployments.

Proposal: Support a unified operation for MUST when using same or different PMIs.
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