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Introduction
In RAN1#84bis, the following items were agreed [1].
· For MUST case 1 and case 2, the candidate assistance information for signalling or blind detection by the MUST-near UE include:
· Existence of MUST interference per spatial layer 
· Transmission power allocation per spatial layer of its PDSCH and of the MUST-far UE’s PDSCH
· Modulation order of each codeword of MUST paired UE’s PDSCH
· This information is only needed if modulation order of MUST-far UEs is not limited to QPSK
· For MUST case 3, in addition to the above:
· PMI or DMRS port/sequence of the MUST-paired UE
· Each of the above may be either:
· per PRB, or
· per group of PRBs, or
· single value across the UE’s scheduled bandwidth
In this contribution we present our observations on the signalling. Some proposals about signalling on PMI and DMRS port/sequence of the MUST-paired UE for MUST case 3 are given. The candidate assistance information about resource allocation granularity and position is discussed in detail. 
Signalling for PMI and DMRS Port Information
For MUST case 3, PMI or DMRS port/sequence of the MUST-paired UE is potential assistance information for signalling. PMI indication is for CRS based transmission in MUST case 3, whereas DMRS port indication is for DMRS based transmission in MUST case 3.
To reduce overhead, the relationship between PMI of near UE and PMI of far UE can be explored, i.e., to define PMI mapping table to associate PMI of near UE and PMI of far UE. Based on the mapping table and its own PMI, near UE can determine PMI or the PMI subset used by far UE.
The size of codebook per rank for 2Tx is 4 or 3. So it is appropriate that the overhead of PMI for 2Tx is limited as 2 bits. However, the size of codebook per rank for 4Tx is 16. The 4 bits of overhead for PMI of far UE seem too large. 
When the codeword of near UE is determined, the number of choices of codeword for far UE is actually less than 16. Denoting WN the codeword of near UE, and WF as the codeword of far UE, if the intersection angle between WN and WF is close to 90 degrees, these two UEs should not be MUST paired UEs. So the intersection angle between WN and WF can be limited in a predetermined range, i.e. ,. The mapping table between PMI of near UE and PMI of far UE can be determined, based on the above principle. It is noted that the optimal range should be decided based on the system simulation.
Table 1 is the mapping table between PMIs for 4Tx. the intersection angle between WN and WF is limited in. For example, with the rank as 1 and PMI of near UE as 0, only three PMI of far UE can ensure the intersection angle between WN and their corresponding codeword is less than or equal to . The three optional PMI of far UE is 0, 9 and 11. Base on Table 1, the overhead for PMI of far UE can be limited as 2 bits rather than 4 bits.



Table 1 Mapping Table between PMIs of superposed UEs for 4Tx
	Rank=1
	Rank=2

	PMI of near UE
	PMI of far UE
	PMI of near UE
	PMI of far UE

	0
	0, 9, 11
	0
	0, 1, 3, 9

	1
	1, 8, 10
	1
	0, 1, 2, 8

	2
	2, 9, 11
	2
	1, 2, 3, 9

	3
	3, 8, 10
	3
	0, 2, 3, 8

	4
	4
	4
	4, 5, 7

	5
	5
	5
	4, 5

	6
	6
	6
	6

	7
	7
	7
	4, 7

	8
	1, 3, 8
	8
	1, 3, 8, 9

	9
	0, 2, 9
	9
	0, 2, 8, 9

	10
	1, 3, 10
	10
	10

	11
	0, 2, 11
	11
	11

	12
	12
	12
	12

	13
	13
	13
	13

	14
	14
	14
	14

	15
	15
	15
	15



Similarly, certain relationship can be defined between DMRS port of near UE and that of far UE in order to reduce signalling overhead.
· For a near UE with a DMRS port and a far UE with a DMRS port, an example of the relationship can be defined as follows:
· If and only if the DMRS port of near UE is port 7, the DMRS port of far UE is port 8.  
It is obvious the complete and definite relationship between DMRS port of near UE and that of far UE can avoid signalling for DMRS port information of far UE.
Proposal:
· The relationship between PMI of near UE and PMI of far UE should be explored to reduce signalling overhead.
· The relationship between DMRS port/sequence of near UE and that of far UE should be explored to reduce signalling overhead.
Candidate Assistance Information of the Resource Allocation
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)More than one user can be scheduled on the same resource in MUST. The most common case of multi-user superposition is shown as Fig.1. A block represents a PRB. There are 3 PRBs in a RBG. Blue PRBs are allocated for non-MUST UEs. Non-blue PRBs are allocated to the two UEs at the same time. Purple block represents near UE. Red block represents far UE.




The candidate assistance information for signalling or blind detection by the near UE includes:
· Existence of MUST interference per spatial layer; 
· Transmission power allocation per spatial layer of its PDSCH and of the MUST-far UE’s PDSCH;
If the resource allocation for near UE is the same as of far UE, no additional resource allocation information needs to be signalled.
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)In Fig.2, two users are superposed in the same RGBs. In addition to this, near UE is scheduled on other PRBs without being superposed with far UE.




At this case, the resource allocation of near UE is different from the resource allocation of the superposition of near UE and far UE. In addition to the above two terms of information, near UE needs assistance information of the resource allocation for the superposition. In particular, the position of resource allocated for far UE should be one of candidate assistance information for signalling or blind detection by the near UE.
As shown in Fig.3, near UE is superposed with different users on respective PRBs. Near UE is not scheduled alone on any PRB. If RI and PMI of two far UEs are the same and the power splitting of the two pairs are the same, near UE doesn’t need any assistance information of resource allocation about two far UEs. If these two conditions cannot be met at the same time, Near UE needs assistance information of the resource allocation of two far UEs. 
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Observation:
· If more flexible scheduling modes are supported by MUST, additional assistance information would be needed. The information may include the position of resource allocated for far UEs, the power splitting ratio of the second pair, existence of MUST interference per spatial layer of the second far UE, etc.
The increase of assistance information will bring additional overhead to signalling. The system performance on PDSCH will also decline. In our opinions, if signalling for more flexible scheduling modes is supported by MUST, the signalling overhead need be limited to less than or equal to X, X can be defined as 2bit or 4bit.
Proposal:
· If signalling for more flexible scheduling modes is supported by MUST, the signalling overhead need be limited to less than or equal to x, where x can be defined as 2 bit or 4bit.
Conclusions  
[bookmark: OLE_LINK17]Assistance information for MUST Case 3 and resource allocation cases of multiple user superposition were discussed in this contribution. Some design examples were given. 
Observation:
· If more flexible scheduling modes are supported by MUST, additional assistance information may be needed. The information may include the position of resource allocated for far UEs, the power splitting ratio of the second pair, existence of MUST interference per spatial layer of the second far UE, etc.
Proposal:
· The relationship between PMI of near UE and PMI of far UE should be explored to reduce signalling overhead.
· The relationship between DMRS port/sequence of near UE and that of far UE should be explored to reduce signalling overhead.
· If signalling for more flexible scheduling modes is supported by MUST, the signalling overhead need be limited to less than or equal to x, where x can be defined as 2bit or 4bit.

References
[1] [bookmark: _Ref450634085][bookmark: _Ref427136809]3GPP RAN1#84bis Chairman’s notes.

- 3/4 -
