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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-160680
	40%
	December 2016
	0%
	August 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
e.g.: RP-140500
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:

             40%







RAN4 Perf. part:
               0%







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:

   40%










RAN WG2:

XXX%










RAN WG3:

XXX%










RAN WG4:

   40%










RAN WG5:

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:  August 2017

which is:
RAN #77
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)
	Any time units modified in this section compared to
RP-160680 endorsed by RAN #71
	Yes


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-160680
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	1.5
	
	
	
	
	
	
	1
	
	


	RAN #73
Q4/2016
RAN #74

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	2
	
	
	
	
	
	
	0.25
	
	
	2
	
	0.5
	
	
	
	
	0.25
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	
	
	
	
	
	
	
	
	
	1


	RAN #75
Q2/2017
RAN #76

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	88bis
	88bis
	97bis
	97bis
	97bis
	95bis
	82bis
	82bis
	82bis
	82bis
	89
	89
	98
	98
	98
	96
	83
	83
	83
	83

	
	
	
	
	
	
	
	
	
	1
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L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

The ending time of performance part is changed from RAN#77 to RAN#76 because there was an agreement in RAN Plenary that performance part should be completed in 3-6 months after core part is completed.

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
· 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 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
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) Evaluation assumptions for UE blind detection feasibility study
· (RAN4) UE blind detection feasibility study for Case 1, 2 and 3
· For Case 1 and 2, error in interference existence detection will lead to 100% BLER of the PDSCH
· (RAN1) For Case 1 and 2, MUST Category 2 with multiple transmission power ratios are supported at least for some combinations of MUST-near UE and MUST-far UE modulation orders constellation
· (RAN1) Specify mechanisms to enable efficient MUST operation
· RRC signalling, at least one new DCI for UE monitoring and dynamic switching between MUST and non-MUST operation is supported
· (RAN1) Evaluation assumptions for further system-level evaluation for Case 1, 2 and 3 using up to 8Tx

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
· (RAN4) For Case 1, 2 and 3, identify and agree on the parameter combinations that could be blindly detected jointly for MUST based on TR36.859 and RAN1’s recommendation.
· (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, determine the detailed values of power ratios for MUST category 2 with multiple transmission power ratios. 
· (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify the details of RRC and DCI signalling to enable efficient MUST operation. 
· (RAN1) For all three Cases using up to 4 Tx CRS-based or up to 8 Tx DMRS-based transmission schemes, evaluate the system-level performance based on the evaluation methodology and assumptions in TR36.859.
· (RAN1) For all three Cases using up to 4 Tx CRS-based or up to 8 Tx DMRS-based transmission schemes, identify and, if needed, specify necessary enhancements for MUST operation, following the outcomes of objective 1 to 4.
· (RAN2) Specify necessary higher-layer signalling to support the objectives listed above.
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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