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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	71
	WI started
	RP-160680
	0%
	December 2016
	0%
	August 2017

	72
	RP-161162
	RP-161019
	40%
	December 2016
	0%
	June 2017

	73
	RP-161732
	RP-161019
	60%
	December 2016
	0%
	June 2017

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


  100%








RAN4 Perf. part:

      0%








RAN6 Perf. part:

 XXX%








RAN5 Testing part:

 XXX%








SI:



 XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

 100%










RAN WG2:

XXX%











RAN WG3:

XXX%











RAN WG4:

 100%











RAN WG5:

XXX%











RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:




        XXX
which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


December 2016
which is:
RAN #74
The Performance part WI is planned to be 100% complete in:
         June 2017
which is:
RAN #76
The Testing part WI is planned to be 100% complete in:


        XXX
which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:



1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1 #84bis
RAN1 #84bis made the following progress:

· Agreements on superposition transmission:

· 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
· Agreements on mechanisms for efficient operation:
· 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
· LS to RAN4 regarding potential parameter list for blind detection was agreed in R1-163836
· Agreements on further evaluation for all MUST evaluations (cases 1, 2 & 3):
· 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
· 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
RAN1 #85

RAN1 #85 made the following progress:
· Agreements on superposition transmission:

· 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).
· Agreements on mechanisms for efficient operation:
· 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.
· LS to RAN4 on RAN1 agreements was agreed in R1-165984
RAN4 #79
RAN4 #79 made the following progress.

· Agreements on UE blind detection feasibility study

· For MUST case 1 and 2, error in interference existence detection will lead to 100% BLER of the PDSCH

· For MUST cases 1 and 2, study blind detection feasibility of power ratio for MUST-near UE

· CRS TM : TM2, TM3, TM4 rank 1, TM4 rank 2

· DMRS TM : TM9 rank 1, TM9 rank 2

· Power ratio examples can be referenced in

· R1-165763, R1-165797
· For MUST case 3, further study blind detection feasibility on presence/precoder/modulation of interference UE in the following cases

· CRS-based TM with 2TX or 4 Tx when UE is scheduled with TM2 or TM4 rank 1

· DMRS-based TM with OCC2 DMRS or OCC4 DMRS when UE is scheduled with rank 1

· Further check if NAICS conclusions can be applied 
 

· Signaling is still beneficial for MUST case 3

· For all MUST cases, the feasibility study should take into account at least the following metrics

· Detection rates of parameters

· Throughput loss compared with the case with genie information provided

· UE implementation complexity
· Simulation assumptions for blind detection feasibility study were agreed in R4-164760
RAN1 #86

RAN1 #86 made the following progress:
· Agreements on superposition transmission:

· 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
· Agreements on mechanisms for efficient operation:

· 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
· Agreements on evaluation for MUST using up to 8Tx

· DMRS-based Case 3 is supported in TM 8/9/10
· Conclusion on evaluation for MUST using up to 8Tx
· Case 1&2 using up to 4Tx is not supported in DMRS-based TM
RAN4 #80
RAN4 #80 made the following progress.

· Agreements on UE blind detection feasibility study 
· MUST Case 1 and Case 2

· For NOMA near UE in CRS-based TMs
· Blind detection on interference existence is not feasible
· The degradation due to existence detection error is significant for either OMA to NOMA or NOMA to OMA.
· Practical blind detection algorithms cannot achieve acceptable detection rate for both 1-layer and 2-layer in CRS-based TMs. 
· Blind detection on power ratio is not feasible.
· MUST Case 3
· Unequal power allocation between spatial layers in CRS-based TMs is not feasible in terms of UE blind detection complexity
· Reply LS on blind detection evaluations from RAN4 to RAN1 is agreed in R4-166811
RAN1 #86bis

RAN1 #86bis made the following progress:
· Agreements on superposition transmission:

· 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
· Agreements on mechanisms for efficient operation:
· 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
· Conclusion on evaluation for MUST using up to 8Tx

· There is no consensus in RAN1 to support Case 3 for CRS-based TMs
RAN4 #80bis
RAN4 #80bis made the following progress.

· Agreements on UE blind detection feasibility study for MUST Case 3
· In DMRS-based TMs,
· Without sufficient spatial separation of 2 co-scheduled UEs, the performance loss brought by scheduling interference through non-orthogonal DMRS port is significant, even complete interference information is available for interference cancellation. 

· The throughput degradation due to interference existence blind detection is trivial at the cost of additional UE complexity.

· When R-ML receiver is considered, assistance information for interference modulation order is recommended for better throughput performance as well as reducing the blind detection complexity of UE.

· When enhanced IRC receiver is considered, information on interference modulation order is not required. 

· RAN4 will further discuss if E-MMSE-IRC or R-ML will be used for minimum performance requirement definition.

· Summaries of the performance of R-ML and enhanced IRC receiver can be referred in R4-167245 and R4-168049.
· Reply LS on blind detection evaluations from RAN4 to RAN1 is agreed in R4-168660
RAN1 #87

RAN1 #87 made the following progress:
· Agreements on superposition transmission:

· 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
· Inform RAN4 that
· In RAN1 MUST Case 1/2 performance evaluations, the existing 8% Tx EVM has been assumed for macro (c.f. TR 36.859)

· Agreed in R1-1613757
· Agreements on mechanisms for efficient operation:

· 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
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· (RAN1) LS from RAN1 to RAN4 on potential parameter list for UE blind detection feasibility study for Case 1, 2 and 3
· (RAN4) UE blind detection feasibility study for Case 1, 2 and 3
· Evaluation assumptions are agreed
· For Case 1 and 2 using CRS-based TMs, blind detection on interference existence and power ratio is not feasible
· For Case 3 using CRS-based TMs, unequal power allocation between spatial layers in CRS-based TMs is not feasible in terms of UE blind detection complexity
· Reply LS from RAN4 to RAN1 on blind detection evaluation for Case 1, 2 and 3 using CRS-based TMs

· For Case 3 using DMRS-based TMs, blind detection evaluation is completed and potential assistance information which is beneficial to throughput performance or UE complexity is identified

· Reply LS from RAN4 to RAN1 on blind detection evaluation for Case 3 using DMRS-based TMs 
· (RAN1) Superposition transmissions 

· For Case 1 and 2, the transmission power ratios for different modulation combinations 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
· (RAN1) Mechanisms for efficient MUST operation
· RRC parameters include the following

· Whether a UE is configured for potential MUST operation
· The maximal number of interfering spatial layers signaled in the assistance information for MUST Case 3, k_max = 1 or 3
· An optional power allocation parameter p-a_must  for MUST Case 1 and Case 2
· MUST Case 1 and Case 2 is supported in TM2/3/4 using up to 2Tx
· MUST Case 3 is supported in TM8/9/10 using up to 8Tx
· For MUST Case 1 and Case 2, the following assistance information is provided to MUST-near UE by DCI
· Existence of MUST interference

· Transmission power ratio

· For MUST Case 3, the following assistance information is provided to a MUST UE by DCI

· Interference existence
· Modulation order
· Detailed DCI design for MUST Case 1, 2 and 3 is agreed
· (RAN1) System-level evaluation for MUST using up to 8Tx

· Evaluation assumptions are agreed
· Conclude that MUST Case 1&2 using up to 4Tx is not supported in DMRS-based TM
· Conclude that MUST Case 3 is supported in TM8/9/10 using up to 8Tx
· Conclude that no consensus to support MUST Case 3 in CRS-based TMs
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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Way Forward on CRS-based MUST Case 3

Huawei, HiSilicon, LG Electronics

RAN4 #80bis contributions:
R4-168162
Blind Detection Evaluation for Cases 3 in CRS-based TM

MediaTek Inc.

R4-167631
Demodulation performance for CRS-based MUST Case3 using R-ML and advanced-IRC receivers
Huawei, HiSilicon

R4-167629
Blind detection evaluation for CRS-based MUST Case3 using enhanced-IRC receiver
Huawei, HiSilicon

R4-167630
Blind detection evaluation for CRS-based MUST Case3 using R-ML receiver

Huawei, HiSilicon

R4-167246
Discussion on MuST Case 3 CRS-TM reference receiver and usecases
Intel Corporation

R4-167247
Discussion on MuST Case 3 CRS-TM parameter estimation
Intel Corporation

R4-168204
Evaluation on blind detection for case 3 in CRS based scenario

ZTE, ZTE Microelectronics

R4-167245
Discussion on MuST Case 3 DMRS-TM reference receiver and usecases

Intel Corporation

R4-168049
Blind detection for TM9 MUST case 3

Qualcomm Incorporated

R4-168164
Interference through non-orthogonal DMRS

MediaTek Inc.

R4-168165
Blind Detection Evaluation for Case 3 in DMRS-based TM
MediaTek Inc.

R4-168205
Evaluation on blind detection for case 3 in DMRS based scenario
ZTE, ZTE Microelectronics

R4-168322
Further discussion on the evaluation of blind detection
CMCC

R4-168170
Views on CRS-IM

MediaTek Inc.

R4-168166
Blind Detection Conclusions on MUST Case 3
MediaTek Inc.

R4-168659
Blind Detection Conclusions on MUST Case 3
MediaTek Inc.

R4-168686
Blind Detection Conclusions on MUST Case 3
MediaTek Inc.

R4-168169
Draft reply LS on blind detection evaluations

MediaTek Inc.

R4-168660
Draft reply LS on blind detection evaluations

MediaTek Inc.

RAN1 #87 contributions:
R1-1613617
Draft LS on MUST Higher Layer Signaling
MediaTek Inc.
R1-1613618
LS on MUST Higher Layer Signaling
MediaTek Inc.

R1-1611300
Introduction of MUST in 36.212

Huawei, HiSilicon

R1-1612303
Introduction of MUST
Ericsson LM
R1-1613608
Way Forward on text proposal for gray mapping and power allocation

Huawei, HiSilicon, SONY

R1-1611189
On power allocation for MUST Case 1&2
Huawei, HiSilicon

R1-1611606
EPRE computation for MUST case 1 and case 2
Qualcomm Incorporated

R1-1612751
Power Allocation in MUST
MediaTek Inc.

R1-1612791
On remaining details of MUST Case 1 and 2

Nokia, Alcatel-Lucent Shanghai Bell
R1-1613455
Way Forward on Power Allocation in MUST Cases 1 and 2
MediaTek, Huawei, HiSilicon, Nokia, ASB, ITRI

R1-1613222
Way Forward on downlink power allocation for MUST Case 1&2

Huawei, HiSilicon, NTT DOCOMO, LG Electronics, LG Uplus, ZTE, ZTE Microelectronics

R1-1613610
Way Forward on downlink power allocation for MUST Case 1&2

Nokia, Alcatel-Lucent Shanghai Bell

R1-1613513
WF on MUST EVM requirements 
Nokia, Alcatel-Lucent Shanghai Bell, Ericsson, Qualcomm, Huawei, LG

R1-1611297
Discussion on Power Allocation for MUST
ZTE, ZTE Microelectronics
R1-1611605
Superposition transmission for MUST

Qualcomm Incorporated

R1-1612980
Some further details of MUST Gray mapping with spatial precoding
Huawei, HiSilicon
R1-1612172
Remaining issues for MUST Case 3
CMCC

R1-1612753
DCI design for MUST
MediaTek Inc.

R1-1611759
Discussion on Signaling Assistance Information and remaining issues

LG Electronics

R1-1612792
On Signaling for MUST CASE 1/2/3
Nokia, Alcatel-Lucent Shanghai Bell
R1-1613284
Way Forward on Assistance Information for MUST Case 3
ZTE, ZTE Microelectronics, LG electronics
R1-1613457
Way Forward on Assistance Information in MUST Case 3

MediaTek, ZTE, ZTE Microelectronics, Huawei, HiSilicon, ITRI, III 

R1-1613456
Way Forward on Antenna Ports of MUST Case 3 
MediaTek, ZTE, ZTE Microelectronics, Huawei, HiSilicon, Nokia, ASB, ITRI, CMCC

R1-1613459
Way Forward on Number of Spatial Layers in MUST Case 3
MediaTek, Huawei, HiSilicon, ITRI, III 

R1-1613453
WF on DCI design for Case 1 and 2 
LG Electronics, LG Uplus, ZTE, ZTE Microelectronics, Huawei, HiSilicon, NTT DOCOMO 

R1-1613460
Way Forward on Resource Allocation Alignment in MUST Case 3 
MediaTek, ZTE, ZTE Microelectronics, Huawei, HiSilicon, ITRI

R1-1613523
WF on signaling for MUST Case 1/2/3 
NEC, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm

R1-1613514
WF on signaling details for MUST Case 1/2 
Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm

R1-1613355
WF on signaling details for MUST Case 3
Qualcomm, Nokia, ASB, NEC

R1-1613616
WF on Signaling Design for MUST Case 3
MediaTek, CMCC, III, ITRI, Huawei, HiSilicon

R1-1613285
Way Forward on DCI for MUST Case 3 
ZTE, ZTE Microelectronics, Huawei, HiSilicon

R1-1611298
Discussion on Remaining Issues of Signaling for MUST
ZTE, ZTE Microelectronics

R1-1611346
Control signaling for downlink superposition transmission

CATT

R1-1611607
Mechanisms for efficient operation
Qualcomm Incorporated

R1-1611608
MUST UE pairing with existing CQI feedback
Qualcomm Incorporated

R1-1611723
On two-level DCI design for MUST
NEC

R1-1611891
DCI design for MUST Case 1&2

Huawei, HiSilicon

R1-1612705
Discussion on remaining issues and signaling design for DL MUST
NTT DOCOMO, INC.

R1-1612752
Fallback of transmission mode in MUST
MediaTek Inc.

R1-1612754
Discussion on RAN4 reply LS on MUST Case 3
MediaTek Inc.

RAN4 #81 contributions:
R4-1609785
RAN1 agreement impact on DL Tx EVM requirements
MediaTek Inc.

R4-1609787
Discussion on RAN1 agreements

MediaTek Inc.

v04.74
28.10.2016

minor adaptations for RAN #74

v04.73
01.09.2016

adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)

v04.72
26.05.2016

adaptations for RAN #72 (introduction of NR & GERAN TUs)

v04.71
10.02.2016

minor adaptations for RAN #71

v04.70
30.10.2015

minor adaptations for RAN #70

v04.69
12.08.2015

minor adaptations for RAN #69

v04.68
21.05.2015

minor adaptations for RAN #68

v04.67
01.02.2015

minor adaptations for RAN #67

v04.66
16.11.2014

minor adaptations for RAN #66

v04.65
16.08.2014

minor adaptations for RAN #65

v04.64
22.05.2014

minor adaptations for RAN #64

v04.63
24.01.2014

restructuring for RAN #63 to cover Core & Perf. in one doc file

v03.62
11.11.2013

section 1.2.3 adapted for RAN #62

v03
11.08.2013

section 1.2.3 added on time budget

v02
07.05.2010

history added, some spelling corrections

v01
13.11.2009

First version of the template
1 / 11

