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1. [bookmark: _GoBack]Introduction
In RAN1#84bis, the following items were agreed [1].
· [bookmark: OLE_LINK11]For MUST case 1 and case 2, the candidate assistance information for signalling or blind detection by the MUST-near UE include:
· [bookmark: OLE_LINK52]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, the assistance information and the signaling mechanism are further discussed. Two approaches to indicate the assistance information are proposed, as well as the transmission of DCI.
[bookmark: OLE_LINK17]
2. Assistance information 
[bookmark: OLE_LINK51]For MUST case 1 and case 2, it was agreed that per spatial layer, the existence of MUST interference and transmission power allocation are needed for the purpose of interference cancelation. PRB information may also be considered.
In fact, UE also needs to know whether the transmission is MUST or not. And when there is no suitable UE to be paired for MUST, orthogonal resource allocation would be more appropriate. Therefore, the switching should be dynamic [2]. So the candidate assistance information for signalling or blind detection by the MUST-near UE should include:
· Transmission mode. The possible values could be MUST mode, non-MUST mode
· Existence of MUST interference per spatial layer. For case 1 and case 2, MUST works much better with 1 or 2 Tx antenna than 4 or 8 Tx antenna [3]. Hence, up to two spatial layers are suggested for MUST, which can also significantly simplify the implementation of MUST operation. The possible values could be first layer, second layer, first and second layer.
· Transmission power allocation per spatial layer of its PDSCH and of the MUST-far UE’s PDSCH. The optional values could be αj.

For MUST case 3, PMI or DMRS port/sequence of the MUST-paired UE is also considered. The PMI or DMRS port/sequence is based on the configuration of the legacy LTE system. To reduce overhead, the relationship between PMI or DMRS port of near UE and PMI or DMRS port 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 [4]


3. 	Efficient method to provide assistance information 
The candidate assistance information can be provided by signalling or blind detection. We first discuss two schemes to indicate the assistance information by signalling. 

· Scheme 1: extra x bits and DCI Y are used to transmit DCI signaling
Further, using extra x bits to indicate the assistance information. .x is a positive integer, Y is format identifier as 2 / 2A/ 2C etc.
For example, 1 bit can be used to indicate whether it is MUST or non-MUST, as shown in Table 1.
Table 1 Content of assistance information field
	Assistance information field 
	Number of bits (possible values)

	Transmission scheme
	1, {MUST mode, non-MUST mode}

	Existence of MUST interference
	2, {first layer, second layer, 
first and second layer}

	Transmission power allocation
	2, exact values TBD


Besides, other assistance information above can be jointly coded to save the overhead, as shown in Table 2.

Table 2 Transmission mode and transmission power allocation indication
	Values 
	Message

	0
	non-MUST mode

	1
	α1.

	2
	α2.

	3
	α3.



· Scheme 2: extra x bits and redefined DCI Y are used to transmit DCI signaling 
Further, using extra x bits and one or some fields of redefined DCI Y to indicate the assistance information.
[bookmark: OLE_LINK1]For example, to use 1 bit to indicate whether MUST or non-MUST operation, and to reuse the states of PMI field of DCI 2 (Table 5.3.3.1.5-4  from 3GPP TS 36.212) to imply the existence of MUST interference. As shown in Table 3, when one codeword is enabled, there is only one layer. When there is interference, such interference would be in the same layer. When two codewords are enabled, the value of “bit field mapped to index” is 0-2, the message consists of: precoding information, and indicates that there is interference in the first layer.
Table 5.3.3.1.5-4: Content of precoding information field for 2 antenna ports.
	One codeword: 
Codeword 0 enabled, 
Codeword 1 disabled
	Two codewords: 
Codeword 0 enabled, 
Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	2 layer: Transmit diversity
	0-2
	2 layer: precoding information

	1-6
	1 layer: precoding information
	3-7
	Reserved

	7 
	reserved
	
	



Table 3: Content of precoding information field for 2 antenna ports.
	One codeword: 
Codeword 0 enabled, 
Codeword 1 disabled
	Two codewords: 
Codeword 0 enabled, 
Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	2 layer: Transmit diversity
	0-2
	2 layer: precoding information, first layer

	1-6
	1 layer: precoding information
	3-5
	2 layer: precoding information, second layer

	7 
	reserved
	6-7
	2 layer: precoding information, first and second layer



If the number of state is not enough, other field such as NDI, or new extra bit can be jointly used.
 
Scheme 1 is simple and can support any choice of TMs. However, its signaling overhead may be high if other assistance information, e.g., PMI, also needs to be signaled. And it leads to significant waste of PDCCH resource if the system works in non-MUST mode. Scheme 2 is a little more complex, but the signaling overhead is small.

4. 	Efficient transmission of DCI
For the transmission of DCI, both common DCI and separate DCI can be considered.
Common DCI means sending the same DCI to MUST_Far UE and the MUST_Near UE. When the system works in MUST mode, because most of the signaling for paired users is the same, the transmitter can use a single DCI to grant the downlink transmissions of paired users, which can potentially save the signalling overhead, 
However, the flexibility of common DCI is limited. A common DCI implies higher payload in PDCCH/EPDCCH compared to the legacy DCIs. If MUST_Far UE does not require all those control information in the common DCI, there would be significant waste of transmission power of PDCCH or EPDCCH in order to reach far UE with relatively poorer geometry.  And such power wasting (and thus the control channel interference to neighboring cells) may hardly be compensated by the saving of downlink control resources, especially if control channel capacity is not the bottleneck. 
Using separate DCIs for near and far UEs offers much more flexibility in downlink signaling design and the operation. Support of legacy UEs, in particular if they are scheduled as the far UEs, is possible, which would help to increase the pool size for user pairing. 


5. Conclusion
[bookmark: OLE_LINK3]In this contribution, the assistance information of  transmission mode was further discussed, and then for MUST case1 and case2, two approaches to indicate the assistance information were proposed, moreover, the transmission of  DCI are discussed. We have the following proposals. 

Proposal 1：Besides the existence of MUST interference and transmission power allocation, the assistance information also needs to include whether it is MUST or non-MUST operation.

Proposal 2：Scheme 1 and scheme 2 to indicate the assistance information should be considered.
· Scheme 1: extra x bits and DCI Y are used to transmit DCI signaling
· Scheme 2: extra x bits and redefined DCI Y are used to transmit DCI signaling 

Proposal 3：To user separate DCIs for MUST_Near UE and MUST_Far UE. 
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