3GPP TSG RAN WG1 Meeting #87

R1-1613802
Reno, USA, 14th – 18th November 2016
Agenda Item: 6.2.3
Source: MediaTek Inc.

Title: 
Summary of RAN1 Agreements for Rel-14 DL MUST
Document for: Information
1 Introduction
This document summarizes RAN1 agreements with RAN1 specification impacts made within the Rel-14 work item on “Downlink Multiuser Superposition Transmission for LTE” [RP-161019].

Relevant documents are listed in the reference section.

This unofficial document is intended to reflect (never override) RAN1 agreements captured in chairman’s notes, email discussions and official meeting reports.
2 RAN1 Agreements
RAN1#84bis agreements
· For Case 1 and 2 described in MUST WID,  

· MUST-Far UE’s modulation order is limited at least to QPSK when it is co-scheduled with MUST-Near UE in a given subframe

· FFS whether or not to support 16QAM for MUST-Far UEs
· More study is necessary
· For Case 1 & 2, up to two co-scheduled UEs per spatial layer are supported

· For Case 1 & 2, MUST category 2 with one or more transmission power ratios for co-scheduled MUST UEs in each constellation combination is supported

· One or more transmission power ratios for each constellation combination are supported

· FFS: The number of multiple power ratios is down-selected from 1 to 8

· The superposed constellation corresponding to one of transmission power ratios in each constellation combination is a legacy constellation

· For (MOD_N, MOD_F) = (QPSK, QPSK), 16QAM legacy constellation

· For (MOD_N, MOD_F) = (16QAM, QPSK), 64QAM legacy constellation

· For (MOD_N, MOD_F) = (64QAM, QPSK), 256QAM legacy constellation

· If 2 or more power ratios are supported, the other multiple transmission power ratios for a MUST-far UE in each constellation combination can be selected from the following value ranges:

· For (MOD_N, MOD_F) = (QPSK, QPSK), the power ratio range as a starting point is [0.6, 0.95]

· For (MOD_N, MOD_F) = (16QAM, QPSK), the power ratio range as a starting point is [0.6, 0.95]

· For (MOD_N, MOD_F) = (64QAM, QPSK), the power ratio range as a starting point is [0.6, 0.95]

· FFS the impact if 16QAM for MUST-Far UE is supported 

· For further down-selection on the set of transmission power ratios, companies are encouraged to provide the scheduling PDF of power ratios and the corresponding performance for different sets of power ratios
· For all MUST evaluations (cases 1, 2 & 3):
· For 2Tx & Case 1 and 2, up to two co-scheduled UEs per spatial layer are considered
· For 2Tx & Case 3, up to two co-scheduled UEs within a cell are considered
· For 4/8Tx & Case 3, up to four co-scheduled UEs within a cell are considered
Note that the above scheduling options may be considered per PRB, per group of PRBs, or per scheduled UE’s bandwidth
· 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

· Follow the UE receiver assumptions described in TR36.859

· Each company is encouraged to provide the following information together with system-level results:
· Detailed method of link-to-system mapping applied in the system-level evaluation

· Assumptions on CSI feedback, network assistance signalling, and blind detection
· Note that realistic feedback should be assumed

· Assumptions on DMRS configurations
RAN1#85 agreements
· 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.

· For MUST Case 1 and Case 2, multiple power ratios are supported at least for some combinations of MUST-near UE and MUST-far UE modulation orders 

· For case 3, FFS

· For Case 1 and 2, and for each combination of modulation order,  

· The number of power ratios generating non-uniform composite constellation should be chosen from 0 (for some combinations, if any), 1, 2 or 3.

· The details are FFS.

· Power ratios generating non-uniform composite constellation should be selected from the range [0.7, 0.95].

· The values of power ratio is FFS.

· 0.7 should be excluded in case of 64QAM (for near UE) + QPSK (for far UE).

· 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

· For MUST case 1/case 2/case 3, dynamic switching between MUST and non-MUST operation is supported

· Maximum number of spatial layers for MUST 

· For MUST case 1 and case 2, up to 2 spatial layers for each UE are used.

· For MUST case 3, the maximum number of spatial layers for a UE should be limited, with details FFS.

RAN1#86 agreements
· For Case 1/2, numbers of power ratios should be decided based on system level simulation and analysis:

· For QPSK + QPSK, number of power ratios is to be selected from 2/3/4 

· For QPSK + 16 QAM, number of power ratios is to be selected from 2/3/4

· For QPSK + 64 QAM, number of power ratios is to be selected from 1/2/3/4

· For Gray-mapped composite constellation:
· Alt 1: Bit-level Gray conversion is specified
· Alt 2: Symbol-level Gray conversion is specified
· Alt 3: up to implementation (where the bits are mapped to the composite-constellation)
· Down-select one alternative till next meeting
· Consider the following options for providing MUST-near UE co-schedule information

· Alt 1. Single DCI by adding bits in the self DCI

· FFS details (particularly regarding RA alignment)

· Alt 2. Use common companion DCI to carry all MUST-far UE information

· FFS details (particularly regarding RA alignment)

· Alt3. Use user-specific companion DCI to carry all MUST-far UE information within near-UE allocation

· FFS details (particularly regarding RA alignment)

· Other alternatives are not precluded

· FFS the number of blind decodes

· Down-select one option until next meeting

· The following assistance information is provided to MUST-near UE

· For CRS based transmission schemes in MUST Case 1, the information of “existence of MUST interference” and “power ratio” is provided for each spatial layer

· For MUST Case 2, “existence of MUST interference” and “power ratio” are signaled

· FFS: how to signal “existence of MUST interference” (particularly the granularity) and “power ratio”
· A new DCI should follow the design principles

· In addition to assistance information, all legacy DCI contents should be able to be signaled to MUST UE.

· For DMRS based Case 3, support multiuser superposition transmission with orthogonal ports
· FFS non-orthogonal ports

· The starting symbol of interfering PDSCH to be canceled or suppressed should be provided to MUST UE by one of the following the two options:  

· Option 1: it should be blindly detected or signaled (assuming potentially different starting symbols)

· Option 2: MUST UE assumes the same starting symbol of interfering PDSCH as its own PDSCH

· Down-selection till next meeting
· DMRS-based Case 3 is supported in 

· TM 8/9/10
· Case 1&2 using up to 4Tx is not supported in DMRS-based TM

RAN1#86bis agreements
· For MUST Cases 1 and 2, the number of power ratios is

· 3 for MOD combination of QPSK (MUST-near) + QPSK (MUST-far)

· 3 for MOD combination of 16QAM (MUST-near) + QPSK (MUST-far)
Working assumption
· 3 for MOD combination of 64QAM (MUST-near) + QPSK (MUST-far)

· In case of MUST Case 1 operation, when MUST near UE is rank2 and MUST far UE is rank1 transmission, the two layers of MUST near UE have the same transmission power 

· The power ratios for different modulation combination are 

                 { 8/10, 50/58,  264.5/289}  for  QPSK+QPSK

                 { 32/42, 144.5/167, 128/138}   for 16QAM+QPSK

                 {128/170, 40.5/51, 288/330}   for  64QAM+QPSK

· Up to editor to how to capture the values in the specification

· For MUST case 1 and case 2, specify the text to achieve Gray-mapped composite constellation for superposed users and it’s up to editor to choose from the following references for specification

· R1-1610723
· R1-1610805
· To cancel or suppress interfering PDSCH, MUST UE assumes the same starting OFDM symbol of interfering PDSCH as its own PDSCH

· MUST operation with RA alignment of interference within near-UE allocation is supported for cases 1 and 2

· single DCI by adding bits of wideband power ratio and interference presence in the self DCI is supported

· FFS case 3

· FFS MUST operation without RA alignment of interference within near-UE allocation is supported 

· two DCIs are supported

· FFS on content of two DCIs

· Aim for minimizing specification impact and reducing complexity

RAN1#87 agreements
· For MUST Case 1, when both MUST-near UE and MUST-far UE have Rank=2, the total Tx power is split equally between two spatial layers
· A new higher layer parameter PA_MUST is introduced for UEs with MUST Case1&2 configuration 

· If existence of MUST interference is indicated by eNB, the power of MUST near UE’s PDSCH is derived from PA_MUST, where PA_MUST corresponds to the total EPRE to the CRS EPRE ratio of the PDSCHs for MUST-far and MUST-near UE in OFDM symbols without CRS. PA_MUST candidates are the same as the legacy PA. 

· Otherwise, legacy PA is applied to derive the MUST near UE’s PDSCH power 

· If the new higher layer parameter PA_MUST is not configured for a MUST near UE with MUST Case1&2 configuration, legacy PA replaces PA_MUST
· For MUST Case 3, the assistance information about the interfering UE(s) consists of 

· Interference existence 
· Modulation order
· In DMRS based transmission scheme of MUST Case 3, the following assumptions are made by UE for co-scheduled DMRS ports

· Same nSCID
· Same 
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· Same OCC length
· For MUST Case 3 

· Assistance information for up to k_max interfering spatial layers is provided

· k_max = 1 or 3, which is configured by RRC-layer signaling

· Note: k_max doesn’t imply the number of interfering spatial layers UE should cancel

· The following field are additionally defined in the following legacy DCIs

· For DCI format 1: the 2bit field for MUST interference existence and power ratio.

· For DCI format 2A: the 2bit field for MUST interference existence and power ratio.

· For DCI format 2: the 2bit field per layer for MUST interference existence and power ratio.

           Table 1. 2bits field for MUST interference existence and power ratio

	Value
	Description

	0
	No MUST interference present

	1
	First power ratio is used

	2
	Second power ratio is used

	3
	Third power ratio is used


· MUST operation with RA alignment of paired UEs is supported for case 3

· For MUST Case 3, the following operation is supported

· Within the allocated resource, MOD and existence status of interference on an antenna port with signaled assistance information is consistent

· Single DCI by adding bits of signaled assistance information in the self DCI is supported
· For DCI formats 2C and 2D and Rel-13-DMRS-table=1

· When k_max=1, total 4 bits are added to carry assistance information

· 2 bits (denoted as B) with the message provided in Table 2 in R1-1613616

· 2 bits for MOD of the single interfering layer

· 00: QPSK

· 01: 16QAM

· 10: 64QAM

· 11: 256QAM

· When k_max=3, total 6 bits are added to carry assistance information for predefined ordered antenna ports of interfering layers provided in Table 3 in R1-1613616

· The assistance information for each port is represented with 4 states

· State 1: no interference presence 

· State 2: interference present with QPSK

· State 3: interference present with 16QAM

· State 4: interference present with 64QAM or 256QAM

· Total 64 states are required when number of layers of desired signal=1 and OCC length=4

· Total 16 states are required when number of layers of desired signal=2 and OCC length=4

· Total 4 states are required when number of layers of desired signal=1 and OCC length=2
· For DCI format 2B or Rel-13-DMRS-table not configured or Rel-13-DMRS-table=0

· UE expects k_max = 1 in this case

· 2 bits are added to carry assistance information for predefined antenna port of interfering layer provided in Table 1 in R1-1613616

· 00: No interference presence

· 01: MUST interference is present with QPSK

· 10: MUST interference is present with 16QAM

· 11: MUST interference is present with 64QAM or 256QAM
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