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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

	RAN 73
	WI/SI started
	RP-161877
	0%
	
	
	September 2017

	RAN 74
	RP-162302
	RP-162303
	30%
	
	
	September 2017

	RAN 75
	RP-170270
	
	50%
	
	
	September 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:


XXX %








RAN4 Perf. part:

85 %







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:

XXX%










RAN WG2:

XXX%











RAN WG3:

XXX%











RAN WG4:

XXX%











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:



<e.g. March 17>
which is:
RAN #XX

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


<e.g. March 17>
which is:
RAN #XX

The Performance part WI is planned to be 100% complete in:
September 17
which is:
RAN #77
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
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
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
RAN4 #82bis (April 2017)
· Technical report 36.747

· TR 36.747 v0.2.0 was agreed [1]
· TR 36.747 text proposal on Enhanced CRS-IM was approved [2]
· TR 36.747 text proposal on Enhanced SU-MIMO IM was approved [4]
· Evening ad-hoc was held and the conclusions are captured in [5]
· Enhanced CRS-IM

· Way forward on enhanced CRS-IM performance requirements was agreed [6].
· Introduction
· CRS-IM enhancements work objectives:
· Stage 1: Investigate performance benefits and feasibility of using CRS-IM receivers:
· Stage 2: Specify UE demodulation and CSI reporting performance requirements to verify practical CRS-IM operation for the identified scenarios based on the outcome of Stage 1.
· RAN4 #82 agreements
· R4-1702195 WF on Enhanced CRS-IM Performance Requirements 
· R4-1702451 WF on simulation assumptions for Enhanced CRS-IM initial studies
· This WF provides further agreements on the target scenarios and reference receivers for the Stage 1 investigations of CRS-IM enhancements and downselection of test cases and parameters for Stage 2 work
· Companies are encouraged to provide further inputs on the scenarios and reference receivers performance/complexity analysis in RAN4 #83
· Enhanced CRS-IM for PDSCH

· Background: Candidate scenarios in RAN4 #82
	Test
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	· 
	· 
	· 
	· 
	Serv. cell
	Interf. cell

	Test cases for performance requirements definition

	1
	TM4
	Non Colliding
	2
	4
	4

	2
	TM4
	Non Colliding
	4
	2
	2

	3
	TM9
	Non Colliding
	4
	2
	2

	4
	TM4
	Non Colliding
	4
	4
	4

	Test cases for additional analysis / discussion

	5
	TM4
	Colliding
	2
	4
	4

	6
	TM4
	Colliding
	2
	4
	2


· Further refinement of test parameters for Test cases 1, 2, 3, 4
· Use MCS 21 for Test 4
· Test case 5
· Confirm performance gains of CRS-IM Receiver #2 (R4-1702195) based on summary of alignment results.
· TR should also mention blind detection feasibility notes
· Do not define performance requirements
· Test case 6
· Confirm performance gains of CRS-IM Receiver #1 and #2 (R4-1702195) based on summary of alignment results.
· Do not define performance requirements
· Enhanced CRS-IM for PDCCH/PCFICH
· Background: Candidate scenarios
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	1
	Non Colliding
	2
	4
	4

	2
	Non Colliding
	4
	2
	2

	3
	Non Colliding
	4
	4
	4


· RAN4 #82 agreements
· Confirm CRS-IM feasibility and define requirements for TC 1. 
· Deprioritize work for TC2
· Continue studies for additional PDCCH/PCFICH TC3 (investigate both performance and complexity).
· Test 3 (4 RX antennas + 4 CRS APs)
· Provide additional analysis in RAN4 #83 for Medium correlation channel model 
· Decide on performance requirements introduction in RAN4 #83
· Option 1: Do not define requirements 
· Option 2: Define demodulation requirements for Medium antenna correlation model based on Type A CCIM receiver 
· Option 3: Define demodulation requirements for Medium antenna correlation model based on LMMSE-IRC receiver 
· Option 4: Define demodulation requirements for Low antenna correlation model based on LMMSE-IRC receiver (without CRS-IM)
· Enhanced CRS-IM for PHICH

· Background: Candidate scenarios
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	1
	Non Colliding
	2
	4
	4

	2
	Non Colliding
	4
	2
	2

	3
	Non Colliding
	4
	4
	4


· RAN4 #82 agreements
· Confirm performance gains for PHICH TC 1. FFS if performance requirements need to be introduced. 
· Deprioritize work for TC2
· Continue studies for additional PHICH TC3 (investigate both performance and complexity).
· Way forward: Do not introduce PHICH performance requirements
· UE Feature List
· Ad-hoc agreements
· Set of UE features
· #1: Non-colliding CRS-IM receiver for 2RX and 4 CRS APs for PDSCH 
· #2: Non-colliding CRS-IM receiver for 4RX and 2 CRS APs for PDSCH
· #3: Non-colliding CRS-IM receiver for 4RX and 4 CRS APs for PDSCH
· #4: Type A CCIM receiver for 2RX and 4 CRS APs for DL Control Channels
· FFS depending on the test case introduction
· #5: Type A CCIM receiver for 4RX and 2 CRS APs for DL Control Channels
· #6: Type A CCIM receiver for 4RX and 4 CRS APs for DL Control Channels
· FFS depending on the capability signalling discussion
· #7: Blind detection of base CRS assistance information including number of CRS-APs
· Further enhanced CRS-IM simulation assumptions were agreed [7]
· Enhanced CRS-IM PDSCH simulation results were collected and summarized in [13]
· Enhanced CRS-IM DL Control Channels simulation results were collected and summarized in [19]
· Enhanced SU-MIMO IM
· Way forward on enhanced SU-MIMO performance was approved [25]
· Background
· There are two meetings left according to the time schedule
· During RAN4#82 meeting, some scenarios are confirmed to define test cases, there are still some scenarios for further evaluations
· CSI tests were extensively discussed in Rel-12 SU-MIMO timeframe
· Additional scenarios for requirements definition
· Rank 2 SU-MIMO test cases
· Option 1: Keep TC#1 with 16QAM
· Option 2: Replace TC#1 (TM4 16QAM) with TS#1 (TM4 64QAM)
· Antenna model is FFS between ULA Med A or ULA Med
· Decision to be made in RAN4 #83
· Rank 4 SU-MIMO test cases
· Make decision on rank 4 test cases in RAN4 #83
· Companies are encourage to provide alignment and impairments results in the next meeting for the performance requirements test cases and additional test cases under investigation
· Feature/Capability signalling

· Enhanced SU-MIMO IM feature
· Optional feature for 4 RX capable UEs
· Single feature for rank 2,3,4 SU-MIMO IM
· Support of 2RX R-ML does not imply the support of 4RX R-ML
· Enhanced SU-MIMO IM Capability signaling
· No UE capability signaling
· CSI (for information)
· New CSI test cases
· Purpose: Verify that UE takes into account SU-MIMO IM capabilities in the CSI reporting
· For CSI tests
· Option 1: Do not define additional CSI tests as Rel-12 SU-MIMO
· Option 2: Define new CSI tests based on advanced receiver
· Interested companies are encouraged to provide analysis on feasibility of new CSI tests using following receiver combinations in the next meeting
· MMSE on demod and CSI
· ML on demod and MMSE on CSI
· ML on demod and CSI
· Legacy CSI test cases
· Companies are encouraged to check whether Rel-14 enhanced SU-MIMO receiver can meet legacy CSI requirements and can come back if some issues are identified

· Simulation results for enhanced SU-MIMO were collected and summarized in [26]
· Draft CR for MIMO correlation matrices was endorsed [38]
RAN4 #83 (May 2017)

· Technical report 36.747

· TR 36.747 v0.3.0 was agreed [39]
· TR 36.747 text proposal on Enhanced CRS-IM was approved [40]
· TR 36.747 text proposal on Enhanced SU-MIMO IM was approved [41]
· Enhanced CRS-IM

· Way forward on CRS-IM performance requirements was approved [45]
· Enhanced CRS-IM for PDCCH/PCFICH
· Background: Candidate scenarios
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	1
	Non Colliding
	2
	4
	4

	3
	Non Colliding
	4
	4
	4


· RAN4 #82bis agreements

· Test 3 (4 RX antennas + 4 CRS APs)

· Provide additional analysis in RAN4 #83 for Medium correlation channel model 

· Decide on performance requirements introduction in RAN4 #83

· Option 1: Do not define requirements 

· Option 2: Define demodulation requirements for Medium antenna correlation model based on Type A CCIM receiver 

· Option 3: Define demodulation requirements for Medium antenna correlation model based on LMMSE-IRC receiver 

· Option 4: Define demodulation requirements for Low antenna correlation model based on LMMSE-IRC receiver (without CRS-IM)
· Test 3 (4 RX antennas + 4 CRS APs)

· Define demodulation requirements 

· Low antenna correlation model 

· PDCCH AL1

· Requirements are based on LMMSE-IRC receiver (without CRS-IM
· UE Feature List
· Background: RAN4 82bis agreements

· Set of UE features

· #1: Non-colliding CRS-IM receiver for 2RX and 4 CRS APs for PDSCH 
· #2: Non-colliding CRS-IM receiver for 4RX and 2 CRS APs for PDSCH
· #3: Non-colliding CRS-IM receiver for 4RX and 4 CRS APs for PDSCH
· #4: Type A CCIM receiver for 2RX and 4 CRS APs for DL Control Channels
· FFS depending on the test case introduction

· #5: Type A CCIM receiver for 4RX and 2 CRS APs for DL Control Channels
· #6: Type A CCIM receiver for 4RX and 4 CRS APs for DL Control Channels
· FFS depending on the capability signalling discussion

· #7: Blind detection of base CRS assistance information including number of CRS-APs
· RAN4 83 agreements

· Introduce additional UE features

· #5: Type A DL Control Channels IM receiver for 4RX UEs
· FFS depending on the capability signalling discussion

· #6: Blind detection of base CRS assistance information including number of CRS-APs
· Enhanced CRS-IM PDSCH simulation results were collected and summarized in [47]
· Enhanced CRS-IM PDCCH/PCFICH simulation results were collected and summarized in [53]
· Draft CR on Enhanced CRS-IM PDSCH performance requirements was endorsed [49]
· Draft CR on Enhanced CRS-IM PDSCH FRCs was endorsed [51]
· Draft CR on Enhanced CRS-IM PDCCH/PCFICH performance requirements was endorsed [57]
· Enhanced SU-MIMO IM

· Way forward on enhanced SU-MIMO receiver performance requirements was approved [58]
· Background
· During RAN4 #82bis meeting, following agreements were reached:
· Rank 2 SU-MIMO test cases
· Option 1: Keep TC#1 with 16QAM
· Option 2: Replace TC#1 (TM4 16QAM) with TS#1 (TM4 64QAM)
· Antenna model is FFS between ULA Med A or ULA Med
· Decision to be made in RAN4 #83
· Rank 4 SU-MIMO test cases
· Make decision on rank 4 test cases in RAN4 #83
· Decisions should be made in this meeting
· Way Forward
· Rank 2 SU-MIMO test cases
· Keep TC#1 with 16QAM
· Rank 4 SU-MIMO test cases
· Select one test case from TM4/TM9 in next meeting
· Companies are encouraged to further check results
· Simulation results for enhanced SU-MIMO were collected and summarized in [64]
· Draft CR for test applicability rule for enhanced SU-MIMO was endorsed [65]
· Draft CR for enhanced SU-MIMO performance requirements was endorsed [66]
· Draft CR for enhanced SU-MIMO FRCs was endorsed [67]
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
2.2.2
Completed elements of the Performance part WI
· Investigate performance benefits and feasibility of using CRS-IM receivers for the generic scenarios with different number of CRS APs (2, 4) and different number of UE receive antennas for synchronous networks:

· Identify target scenarios including deployment scenarios, interference models, and others

· Evaluate the CRS-IM performance benefits

· Identify reference CRS-IM receiver structure assumptions including at least number of cancelled cell(s), and IM algorithm.
· Investigate performance benefits and feasibility of using SU-MIMO IM receivers for the scenarios with 4 receive antennas UEs.

· Reference receiver structure for SU-MIMO IM evaluation was identified as R-ML
· Performance benefits and feasibility of enhanced SU-MIMO for rank 2 and rank 3 with 16QAM were confirmed.
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.
· Specify UE demodulation performance requirements to verify practical CRS-IM operation for the identified scenarios.

· Investigate performance benefits and feasibility of using SU-MIMO IM receivers for the scenarios with 4 receive antennas UEs.

· Evaluate the performance of enhanced SU-MIMO IM receivers for rank 4 MIMO scenarios.

· Specify UE demodulation performance requirements to verify enhanced SU-MIMO receivers for the UEs equipped with 4 RX antennas.
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