3GPP TSG RAN WG1 Meeting #86	R1-167131
Göteborg, Sweden, August 22-26, 2016

Agenda Item:	7.2.5.1
Source:	Huawei, HiSilicon
Title:	MUST UE multiplexing and resource allocation
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#71, WID RP-160680 with title “Downlink Multiuser Superposition Transmission for LTE” [1] was approved. In RAN#85, it was agreed in R1-165799 that
· No new TM for MUST
· MUST Case 1 and Case 2 using up to 2Tx is supported in the following TMs
· TM 2/3/4
· FFS TM 8/9/10
· A UE is signalled by RRC if it is to be configured for potential MUST operation
· FFS MUST Case 3 using up to 8Tx is supported in the following TMs
· TM 4/8/9/10
· Companies are encouraged to perform more evaluations especially using the agreed FTP model
· At least one new DCI is to be monitored by a UE once configured into MUST operation
· FFS on details 
· FFS MUST-near UE may assume MUST interference presence/absence is consistent among all of its scheduled PRBs for CRS-based TM and DMRS-based TM

Moreover, in RAN#85 it was agreed in R1-165764 that
· For Case 1 and 2 described in MUST WID, Far UE’s modulation order is limited to QPSK when it is co-scheduled with near UE in a given subframe.

[bookmark: _Ref129681832]In this contribution, we address UE multiplexing and resource allocation related to MUST with paired UEs.

Multiplexing and resource allocation with wideband scheduling
With wideband scheduling, all sub-bands (SB) in any given subframe are assigned to the same pair of UEs – one MUST-far UE and one MUST-near UE.An example of multiplexing of a near UE codeword and far UE codeword with wideband scheduling is shown in Figure 1, where “F” (resp. “N”) represent a codeword bit or composite constellation bit of MUST-far UE (resp. MUST-near UE) and each column represents the bit label of a composite constellation symbol transmitted in a PDSCH RE (REs not carrying PDSCH information are omitted for clarity of presentation).
As the MUST-far UE uses QPSK modulation, the two most significant bits (MSB) of the composite constellation’s label are assigned to the MUST-far UE codeword in all PDSCH REs and in all sub-bands (SB). The remaining bits of the composite constellation’s label are all assigned to the MUST-near UE codeword.

[image: ] 
[bookmark: _Ref455066238]Figure 1. Example of UE multiplexing in MUST with wideband scheduling. 

Proposal 1: For MUST with wideband scheduling, the two most significant bits of the composite constellation label are assigned to the MUST-far UE. The label bits not assigned to MUST-far UE are assigned to the MUST-near UE.
We further observe that, as each paired UE uses the same MCS in all sub-bands, MCS and TBS can be signaled to UEs as in conventional LTE.

Multiplexing and resource allocation with sub-band scheduling
With MUST sub-band scheduling, each sub-band can be potentially assigned to a different pair of UEs or assigned to a single UE. Figure 2 shows an example of UE multiplexing with MUST sub-band scheduling with two MUST-far UES (F1, F2) and two MUST-near UEs (N1, N2).
UE F1 is scheduled as MUST-far UE in sub-bands SB0, SB3 and as a single UE in SB2. UE F1 is paired with MUST-near UE N1 in SB0 and with MUST-near UE N2 in SB3.
UE F2 is scheduled as far UE in sub-bands SB1, SB4. UE F2 is paired with MUST-near UE N2 in SB1 and with MUST-near UE N1 in SB4. 
As MUST-far UEs use QPSK modulation, in any given sub-band the two most significant bits (MSB) of the composite constellation’s symbol labels are assigned to the codeword of the UE which has been scheduled as MUST-far UE in the given sub-band. The remaining bits of the composite constellation’s symbol labels are all assigned to the codeword of the MUST-near UE scheduled in that sub-band.
Reusing conventional LTE signaling formats for MCS and TBS is possible when any MUST-near UE uses the same number of composite constellation label bits in all its PDSCH REs, as shown in the example of Figure 2. As a result, MCS and TBS can be signaled to UEs using the same bit fields already defined in conventional LTE DCI formats.

[image: ]
[bookmark: _Ref457819141]Figure 2. Example of UE multiplexing in MUST with sub-band scheduling.

Proposal 2: For MUST with sub-band scheduling, in each sub-band with more than one UE co-scheduled UE, the two most significant bits of the composite constellation label are assigned to the UE which is scheduled as MUST-far UE in that sub-band. The label bits not assigned to the MUST-far UE are assigned to the MUST-near UE.
Proposal 3: The composite constellation symbols transmitted in the PDSCH REs allocated to a MUST-near UE in a given sub-frame carry the same number of MUST-near UE codeword bits.
Proposal 4: MCS and resource allocation are signalled to MUST co-scheduled UEs using the same bit fields already defined in conventional LTE (Rel. 12) DCI formats.

Conclusions
In this contribution, we discussed resource allocation and multiplexing of paired UEs in MUST transmission. We discussed the wideband scheduling case and sub-band scheduling case. The following proposals are given:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For MUST with wideband scheduling, the two most significant bits of the composite constellation label are assigned to the MUST-far UE. The label bits not assigned to MUST-far UE are assigned to the MUST-near UE.
Proposal 2: For MUST with sub-band scheduling, in each sub-band with more than one UE co-scheduled UE, the two most significant bits of the composite constellation label are assigned to the UE which is scheduled as MUST-far UE in that sub-band. The label bits not assigned to the MUST-far UE are assigned to the MUST-near UE.
Proposal 3: The composite constellation symbols transmitted in the PDSCH REs allocated to a MUST-near UE in a given sub-frame carry the same number of MUST-near UE codeword bits.
Proposal 4: MCS and resource allocation are signalled to MUST co-scheduled UEs using the same bit fields already defined in conventional LTE (Rel. 12) DCI formats.
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