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Introduction
In RAN-1 83, it was agreed that DMRS information of MUST paired UE is potential assistance information for MUST Category 1, 2 and 3 with (R)-ML/SLIC and CWIC receivers.  
In this contribution, we discuss the benefits of knowing DMRS of MUST paired UEs and propose DMRS pairing for MUST UEs to reduce payload of DMRS signaling.

Benefits of knowing the DMRS of MUST paired UE
It is mentioned in the agreement of RAN-1 83 and [1-2] that the effective channel of the paired UE layer(s) and the transmission power ratio can be derived with DMRS information of MUST paired UE. For MUST Cat.1 & 2 with SLIC/CWIC it is necessary to derive the effective channel of the far UE layer(s) at the near UE. 
If only the power allocation ratio and the DMRS information of the near UE are known at the near UE, the effective channel of the far UE layer(s) can be derived at the near UE only when the MUST transmission uses the same precoder or the same transmission diversity scheme for both MUST UEs.
However, if the DMRS information of the far UE is also known at the near UE, the effective channel of the far UE can be derived at the near UE without power allocation information even when the MUST transmission uses different precoding or different transmission schemes for MUST UEs.
Therefore, advantages to the near UE knowing the DMRS information for the far UE include: support for dynamic power allocation, different precoding vectors, and mixed transmission schemes; saving signaling of power allocation. 
Proposal 1 The DMRS information of the far UE shall be made available to the near UE. 

DMRS pairing for MUST
In multi-layer SU-MIMO transmission, DMRS for different layers are orthogonal either in frequency domain or in code domain by OCC. In MU-MIMO transmission, DMRS for different UEs are orthogonal in code domain or low correlated with different scrambling sequences. In MUST transmission, as the near UE’s layer(s) and the far UE’s layer(s) are superposed and transmitted over the same physical channel, for avoiding inter-DMRS interference and the interference between DMRS and non-DMRS signals from the other MUST layer(s), it would be better that DMRS for MUST UEs are orthogonal by OCC. 
Proposal 2: MUST UEs’ DMRS should be orthogonal by OCC.

In Rel-12, each UE only knows its own DMRS. If the near UE’s own DMRS information and the DMRS information of the far UE are to be notified to the near UE separately, the signaling overhead should be considered. On the other hand, according to Proposal 2, we can only choose orthogonal DMRS for MUST UEs and thus bit reservation in PDCCH or ePDCCH for separate DMRS notification would be lavish. Alternatively, DMRS for MUST UEs can be paired for transmission according to Proposal 2. A pair of DMRS can be constructed as follows:

	,




where  is the -th pair of DMRS, s are the DMRS of UE 1 ands  are the DMRS of UE 2. Then only the pair index is to be signaled. 
To take two-layer MUST [3] and Rel-12 DMRS [4] as an example, according to Proposal 2, there are only 4 pairs of DMRS that can be used for MUST transmission: 

	
Then only two bits in PDCCH or ePDDCH are needed to notify the DMRS information of both the paired and the target UEs, with MUST UE index notification by higher layer signaling.  
Proposal 3 DMRS pairing can be used to reduce the total payload for notifying the DMRS information of both the paired and the target UEs. 

In previous meetings, some companies have proposed that the far UE can be a legacy UE. DMRS pairing can be applied to MUST UEs when the far UE is a legacy UE with legacy signaling to the far UE and DMRS pairing information to the near UE. 
Proposal 4 DMRS pairing notification can be only applied to the near UE, while the far UE can be a legacy UE with legacy DMRS notification. 

Conclusions
In this contribution, we would like to put forward the following proposals on control signaling on DMRS for MUST:
Proposal 1: The DMRS information of the far UE shall be made available to the near UE. 
Proposal 2: MUST UEs’ DMRS should be orthogonal by OCC.
Proposal 3: DMRS pairing can be used to reduce the total payload for notifying the DMRS information of the paired UE and the targeted UE. 
Proposal 4: DMRS pairing notification can be only applied to the near UE, while the far UE can be a legacy UE with legacy DMRS notification.
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