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1
Introduction
In the approved WID for MUST [1], the following 3 cases are identified:

· 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.
In this paper, we consider some design consideration of MUST.
2
Discussion
In this contribution, we focus on the following issues:
· Requirements
· Signaling support

2.1  Requirements

2.1.1
Requirements for case 1 and case 2
From previous study, it is a common understanding that the case 1 and case 2 MUST gain depends on the chance we can find a good pairing for UEs. In general, gains from MUST are achieved when the eNB can pair a relatively low geometry UE and relatively high geometry UE. To have better chance to achieve this gain, the scheduler should have enough flexibility to pair UEs. Otherwise, if only a few UEs can be paired, and depending the random traffic arrival of these UEs, the chance for MUST be actually used in a subframe may not be high enough to achieve the gain promised. Therefore, we believe the following requirements are necessary to make MUST successful:
· A legacy UE shall be able to be used as MUST-far UE.
· The pairing of MUST-near and MUST-far UE should be dynamic, instead of semistatic.
· Do not restrict the MUST-far and MUST-near UEs to be fully aligned in RB assignments. This also allows a MUST-near UE to be paired with different MUST-far UEs over different RBs
Proposal 1. For MUST case 1 and case 2, reasonably dynamic pairing to be supported, and scheduler restriction to pair UEs needs to be kept to minimum, including:

· A legacy UE shall be able to be used as MUST-far UE.

· The pairing of MUST-near and MUST-far UE should be dynamic, instead of semistatic.

· Do not restrict the MUST-far and MUST-near UEs to be fully aligned in RB assignments. This also allows a MUST-near UE to be paired with different MUST-far UEs over different RBs

2.1.2
Requirements for case 3

The case 3 MUST supports different precoders to be used for different UEs. This basically is MU-MIMO. Release 13 already supports MU-MIMO, and as a Release 14 feature, MUST case 3 should at least covers the MU-MIMO operation modes defined in Release 13. More precisely, MUST case 3 should covers the following at least:
· MU-MIMO of up to four rank 1 UEs.

· MU-MIMO of two rank 2 UEs.

· MU-MIMO of one rank 2 UE and up to two rank 1 UEs.

Proposal 2. MUST case 3 should cover at least the MU-MIMO operation modes supported in Release 13.

Similar to case 1 and case 2, flexible pairing improve the usability of MU-MIMO. Thus it is preferred to allow the UEs paired in MUST case 3 to potentially have misaligned RAs. Actually in Release 13, there is no requirement for MU-MIMO UEs to be fully aligned as well. Thus we propose to support misaligned RAs between paired UEs in MUST case 3. This includes the case a UE is paired with different UEs over different RBs

Proposal 3. MUST case 3 should support misaligned RAs between paired UEs, and one UE can be paired with different UEs over different RBs
2.2 Signalling Support

For case 1 and case 2, there is RAN4 study indicating blind detection is not very reliable under most conditions. For case 3, the RAN4 study is still on-going. However, in either case, even if blind detection is reliable, the blind detection algorithm itself is computationally intensive. In addition to that, blind detection is used in NAICS case as it is the only available approach, as the interference comes from a different eNB, and the serving eNB is not aware of those information. In MUST cases, the serving eNB makes all the decisions so all the information are readily available. Providing signaling support for MUST is straight-forward and can directly translate to lower UE processing complexity and longer UE battery life.
Proposal 4. Provide signaling support to inform the UE the necessary pairing information. Signaling overhead needs to be considered.
Detail of proposed signaling design can be found in a companion paper in [2].
3
Conclusions 
Based on the discussion presented in the paper, we outlined specific issues that need to be considered for MUST operation. We have the following proposals.
Proposal 1. For MUST case 1 and case 2, reasonably dynamic pairing to be supported, and scheduler restriction to pair UEs needs to be kept to minimum, including:

· A legacy UE shall be able to be used as MUST-far UE.

· The pairing of MUST-near and MUST-far UE should be dynamic, instead of semistatic.

· Do not restrict the MUST-far and MUST-near UEs to be fully aligned in RB assignments. This also allows a MUST-near UE to be paired with different MUST-far UEs over different RBs


Proposal 2. MUST case 3 should cover at least the MU-MIMO operation modes supported in Release 13.


Proposal 3. MUST case 3 should support misaligned RAs between paired UEs, and one UE can be paired with different UEs over different RBs
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Proposal 4. Provide signaling support to inform the UE the necessary pairing information. Signaling overhead needs to be considered.
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