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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

	
	
	
	
	
	
	


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:

50 %








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 #82 (February 2017)

· Evening ad-hoc was held and the conclusions are captured in [1].

· Simulation assumptions for Enhanced CRS-IM were agreed [2].

· WF on Enhanced CRS-IM network assistance was agreed [3].
· Investigate possible solutions to reduce the CRS assistance signalling overhead for CRS-IM
· Candidate solutions
· Solution #1: 
· Introduce optional UE capability of CRS assistance information blind detection of PCID and Number of CRS APs. 
· No MBSFN subframe configuration blind detection is used
· Companies are encouraged to provide analysis on reliability of blind detection of Number of CRS APs
· eNBs provide CRS Assistance to the blind detection capable UEs only when 
· Option A: neighboring cell use MBSFN subframes 
· Option B: neighboring cells MBSFN configuration is different from the serving cell
· Solution #2:
· eNBs provide reduced size CRS assistance information for the cells using same configuration as the serving cell
· Other solutions are not precluded
· If no further solution is to be agreed the eNBs provide the same CRS-assistant info as legacy Rel-13 CRS-IM.
· WF on CRS-IM performance requirements was agreed [6]
· 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 for Stage 2 work

· Enhanced CRS-IM for PDSCH

· Background: Candidate scenarios in RAN4 #81
	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

	7
	TM4
	Colliding
	2
	2
	4


· Confirm CRS-IM feasibility and gains for PDSCH TCs 1-4. Proceed with requirements definition for these test cases.
· Continue analysis for TC # 5-6
· TC #7 is deprioritized due to limited CRS-IC gains
· Test parameters
· Interference profile:
· TC 1-4: I1/Noc = 10.45 dB; I2/Noc = 4.6 dB; 20% RU
· TC 5-6
· Option 1: I1/Noc = 10.45 dB; I2/Noc = 4.6 dB; 20% RU
· Option 2: I1/Noc = 15.8 dB; I2/Noc = 10.5 dB; 0% RU
· Option 3: Low INR values for robustness verification (exact values TBD)
· PDSCH FRC 
· Baseline for alignment: MIMO Rank 1 + 64QAM ½. 
· Companies can bring inputs to further tune the MCS.
· Number of explicitly modelled interference cells
· Test 1,2,3: 2
· Test 4: 1 
· Enhanced CRS-IM for PDCCH/PCFICH

· Background: Candidate scenarios in RAN4 #81
	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


· 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
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	3
	Non Colliding
	4
	4
	4


· Interference power profile: 
· I1/Noc = 13.91 dB; I2/Noc = 3.34 dB (Rel-13 CCIM)
· PDCCH parameters
· Test #1: CFI = 2; PDCCH AL 2
· Test #3: CFI = 2; PDCCH AL [1, 2]
· Enhanced CRS-IM PHICH
· Background: Candidate scenarios in RAN4 #81
	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


· 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).
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	3
	Non Colliding
	4
	4
	4


· Interference profile: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB (Rel-13 CCIM)
· Enhanced CRS-IM for EPDCCH
· Stage 1 analysis confirms CRS-IM performance gains for the evaluated EPDCCH scenarios
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	1
	Non Colliding
	4
	2
	2


· Work on the Enhanced CRS-IM performance requirements for EPDCCH is deprioritized
· Other test parameters

· Explicitly model 1 interference cell for scenarios with 4RX antennas and 4 CRS APs in the interference cells scenarios
· Reference Receivers

· CRS-IM receivers for 4 CRS APs ports processing
· Do not specify the exact receiver type (full/reduced complexity) for the minimum requirements definition
· CRS-IM receivers for colliding CRS
· Further bring analysis on the performance/complexity for the following colliding CRS-IM reference receivers for test #5
· CRS-IM Receiver #1: LMMSE-IRC with 1 Cell CRS-IM to improve channel estimation
· CRS-IM Receiver #2: LMMSE-IRC with 1 Cell CRS-IM to improve channel and interference estimation
· Further bring analysis on the performance/complexity for the following colliding CRS-IM reference receivers for test #6
· CRS-IM Receiver #1: LMMSE-IRC with covariance matrix estimation on serving cell APs 0-3 + 1 Cell CRS-IM
· CRS-IM Receiver #2: LMMSE-IRC with covariance matrix estimation on serving cell APs 2-3+ 1 Cell CRS-IM
· UE Capabilities/Features

· Further discuss Enhanced CRS-IM UE features and capability signalling
· UE features (capabilities) for CRS-IM
· FFS whether to define separate capabilities for 2RX and 4RX CRS-IM  
· Data and control channels
· Option 1: Define separate CRS-IM capabilities for PDSCH and DL Control channels
· Option 2: Do not differentiate between PDSCH and DL Control channels CRS-IM capabilities
· Number of CRS APs
· Option 1: Define separate capabilities for CRS-IM for 1/2 and 4 CRS APs. 2 CRS APs capability is a pre-requisite for the 4 CRS APs capability.
· Option 2: Do not differentiate between 2 and 4 ports CRS-IM capabilities
· Capability signalling
· Option 1: Define per-UE capability signalling for each feature: 
· Indicate support of CRS-IM on at least one CC. 
· FFS if any constrains on the max CC CA configuration should be signaled.
· Other options are not precluded
· Summary of CRS-IM alignment results for PDSCH was collected [11]
· Summary of CRS-IM alignment results for DL Control Channels was collected [17]
· TP for enhanced CRS-IM feasibility study was agreed [10]
· WF on enhanced SU-MIMO was agreed [23]
· Scenarios for confirmation

· MIMO Rank 2 scenarios
· TM4 2x4 + 16QAM 1/2, ULA medium
· TM9 2x4 + 16QAM 1/2, ULA medium
· MIMO Rank 3 scenarios
· TM3 4x4 + 16QAM, ULA medium A
· Define requirements for above scenarios
· Companies are encouraged to further check the results for better alignment
· Scenarios for further evaluations
· MIMO Rank 2 scenario
· TM4/9 4x4 + 256QAM,  ULA low/medium A
· TM4/9 4x4 + 64QAM, ULA medium/medium A
· MIMO Rank 4 scenarios
· TM4/9 4x4 + 16QAM, XPOL medium A
· Companies are encouraged to provide results for above scenarios in next meeting
· Scenarios with interference

· Do not introduce interference scenario in Rel-14 enhanced SU-MIMO
· Keep Rel-12 SU-MIMO interference scenario
· Feature/Capability signaling

· Enhanced SU-MIMO IM feature
· Optional feature for 4 RX capable UEs
· Option 1 : Single feature for rank 2,3,4 SU-MIMO IM
· Option 2 : Two features
· 4RX SU-MIMO for rank 2
· 4RX SU-MIMO for rank 3,4
· Support of 2RX R-ML does not imply the support of 4RX R-ML
· FFS if support of 4RX R-ML implies the support of 2RX R-ML
· Enhanced SU-MIMO IM Capability signaling
· No UE capability signalling
· CSI tests
· Companies are encouraged to provide analyses on CSI tests in next meeting

· TP for enhanced SU-MIMO feasibility study was agreed [33]
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 SU-MIMO IM receivers for the scenarios with 4 receive antennas UEs.

· Identify the reference receiver structure for SU-MIMO IM evaluation
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.
· 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.

· Specify UE demodulation and CSI reporting 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.

· Investigate and agree on target scenarios including layer number for spatial multiplexing, MCS, propagation conditions and others for performance evaluation
· Evaluate the performance of enhanced SU-MIMO IM receivers.

· Specify UE demodulation performance requirements to verify enhanced SU-MIMO receivers for the UEs equipped with 4 RX antennas.
3.
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NOTE:
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