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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-160623
	WI approved
	March 2017
	WI approved
	September 2017

	72
	RP-160894
	RP-160623
	25%
	March 2017
	0%
	September 2017

	73
	RP-161687
	RP-160623
	45%
	March 2017
	0%
	September 2017

	74
	RP-162351
	RP-160623
	80%
	March 2017
	0%
	September 2017

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

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 %








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:

100%











RAN WG3:

XXX%











RAN WG4:

0%











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:



           

which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


March 2017
  
which is:
RAN #75
The Performance part WI is planned to be 100% complete in: 
September 2017
which is:
RAN #77
The Testing part WI is planned to be 100% complete in:




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-160623 endorsed by RAN #71
	No


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-160623 
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 #71
Q2/2016
RAN #72

	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

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	3
	
	
	
	
	
	
	
	
	
	3
	
	
	
	
	
	
	
	
	


	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

	3
	
	
	
	
	
	
	
	
	


	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

	4
	
	
	
	
	
	
	
	
	
	4
	
	0.5
	
	
	
	
	
	
	


	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

	4
	
	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

	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	2


	RAN #76
Q3/2017
RAN #77

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	90
	90
	99
	99
	99
	97
	84
	84
	84
	84
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L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation:

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
In RAN1#88 (Athens), the following agreements (including working assumptions) were made:
Non-precoded CSI-RS:

Agreement: 

· For 32-port CSI-RS, CDM-8 patterns are configured by the aggregation of CDM-2 patterns across the same alphabet within the configured legacy 8-port CSI-RSs by the following four patterns: {VA-WA-XA-YA}, {VB-WB-XB-YB}, {VC-WC-XC-YC}, and {VD-WD-XD-YD}
· {V,W,X,Y} is configurable to one of {0,1,2,3}, {0,2,3,4}, {1,2,3,4}
· The port numbering is determined by the order of resourceConfig: 
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· For 24-port CSI-RS, one CDM-8 pattern is configured by the aggregation of CDM-4 patterns across the same alphabet within the configured legacy 8-port CSI-RSs by the following three patterns: {0A,1A}, {2B-0B}, and {1C-2C}.
· The port numbering is determined by the order of resourceConfig: 
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Agreement: 

· Rel-13 port numbering is reused for CDM-4. 
Beamformed CSI-RS:
Agreement: 

For aperiodic CSI-RS resource selection,
· In UE-specific search space:
· the existing A-CSI request field is reused with additional B bits
· B = 0 if N=1, B = 2 otherwise
· Each state of the triggering fields corresponds to a set of combination of {CSI process, CSI-RS resource}
· The additional B bits are added to the A-CSI request field for DCI formats 0 and 4 mapped onto the UE specific search space given by the C-RNTI
· Aperiodic CSI-RS resource selection is not supported in common search space

Agreement:
WA on QCL from RAN1#87 is confirmed

Conclusion:
· The proposal is in line with the intent of the existing agreements. 

· The network can configure all zero bits to imply no transmission of A-ZP-CSI-RS

· The indication applies to the scheduled CC. 

· CSI processing relaxation for aperiodic CSI-RS is supported
· Allow UE to report a different capability for the maximum number of CSI processes to be updated for which A-CSI is requested with aperiodic CSI-RS in at least one of the CSI processes
Agreement:

· Additional CSI-RS density d=1/3 is supported for Class B
UL DMRS:

Agreement: 

· For UE configured with UL-DMRS-IFDMA, only the legacy DMRS table can be indicated by PDCCH or E-PDCCH with the CRC scrambled by the SPS C-RNTI.

· The one bit indicator in DCI format 0 is fixed at zero.

Agreement: 

· Retransmission use the same comb as the initial transmission

· Inter-subframe comb hopping for non-adaptive retransmissions is not supported. 

Class A codebook extension:

Agreement:

· Rel-13 PUCCH and PUSCH CSI feedback mechanisms and PUCCH formats are reused 

Hybrid CSI-RS:

Agreement:

· For aperiodic CSI reporting for hybrid CSI mechanisms 1, UE is not required to update 2nd eMIMO-type n_cqi_ref subframes before or n_cqi_ref-1 subframes after the CSI-RS of the 1st eMIMO-Type, where n_cqi_ref is as defined in Rel-13
· For mechanism 2, the Rel-13 CRI relaxation is reused

Agreement: 
· UEs configured with two eMIMO-Types and Type B quasi-co-location do not expect that CSI-RS resources for the eMIMO-Types have different values of the higher layer parameter qcl-CRS-Info.
Agreement:

For both mechanisms 1 and 2:

· The P-CSI reporting mode is configured only for 2nd eMIMO-Type 
· The reporting content of the 1st eMIMO-Type is fixed.
· In reporting mode 1-0 and 2-0, 
· Periodicity of the CSI of 1st eMIMO-Type is an integer multiple of WB CQI periodicity of the 2nd eMIMO-Type. 
· Subframe offset of the 1st eMIMO-Type is defined relative to CQI subframe offset of the 2nd eMIMO-Type. 
· Reporting modes 1-0 and 2-0 are configured only when the number of CSI-RS ports for the 2nd eMIMO-Type is 1
For aperiodic CSI reporting for hybrid CSI mechanism 2: 
· Either one of CSI for 1st eMIMO-Type (i.e., CSI(1)) and CSI for 2nd eMIMO-Type  (i.e., CSI(2)) is triggered for aperiodic CSI reporting.
· The CSI request field of the same size as the Rel-13 CSI request field is used to jointly indicate the triggered eMIMO-Type and CSI process
· Use the same RRC approach as mechanism 1 for configuration of the trigger 
· For P-CSI feedback, collision handling follows Rel-13 principles.

Advanced CSI+IM for MU transmission:
Conclusion: 

· Advanced CSI is not supported in Rel-14 with:

· Class B (including hybrid CSI)

· semi-open-loop transmission. 
Agreement: 

· Confirm the working assumption from RAN1#87

It is noted that Intel and Nokia have performance concerns. 
Agreement:

· For RI=1,2 CQI/PMI is calculated based on advanced CSI codebook
· For RI>2, CQI/PMI is calculated based on legacy/class A codebook (see below)
· For A-CSI, support PUSCH mode 1-2, 2-2, 3-1, and 3-2
· For P-CSI, support only PUCCH mode 1-1 
· PUCCH Format 2/2a/2b is used
· 3 reporting instances (analogous to Rel.13 Class A)
· 1st reporting instance: RI + beam power
· When RI >2, reported beam power is zero
· 2nd reporting instance: (i1,1,i1,2) + beam selection
· 3rd reporting instance: i2 / CQI
· For rank 1, i2 is 6 bits (not subsampled)
· For rank 2, i2 is 4 bits, with the following working assumption for W2: 
[image: image4.png]



where c (2 bits) is QPSK, and [image: image7.png]


 is {1,j} and [image: image9.png]


is {1,-1}
· For rank 3-8 P-CSI and rank 3-8 A-CSI, use the following codebooks:
· 4 port: Rel. 8/12 4 Tx rank 3-4 codebook 
· 8 port, 1D: Rel. 10 8 Tx rank 3-8 codebook
· 8 ports, 2D: Rel. 13 rank 3-8 Class A codebook
· {12,16,20,24,28,32} ports: Rel. 13/14 rank 3-8 Class A codebook
· (N1,N2) combinations
· Support all Rel. 13/14 Class A combinations
· Support two additional combinations, (N1,N2) = (2,1) and (4,1)
· Use Class A RRC parameter to configure codebook parameters
· (N1,N2)
· (O1,O2,Config) only for Class A (N1,N2) combinations and rank 3-8
The working assumption for W2 can be revisited with a CR at RAN1#88bis if redundant PMIs are identified and there is consensus for an alternative. 

Agreement

· For A-CSI-only feedback without UL-SCH, the restriction on the maximum RB assignment (e.g., N_RB ≤ 4 for single CC and N_RB ≤ 20 for multiple CCs) is not applicable

DMRS-based semi-open-loop:

Agreement: 

· For transmit diversity in semi-open-loop,
· SFBC RE pairs are within the same PRB.
· An orphan RE for antenna port p is identified by the UE as an RE for which the following condition cannot be satisfied:
· the complex-valued symbols y(p)(i) and y(p)(i+1), where i is an even number, can be mapped to resource elements (k,l) and (k+n,l) in the same OFDM symbol with n<3
· k starts from 0 at the lowest subcarrier of the PRB
· PDSCH transmission is rate matched around orphan RE
Agreement:

· Use the existing PRG size for semi-open loop transmission.
Agreement:

· DMRS based semi-OL-MIMO is supported up to rank 2.
· Adopt Table 1 as a DMRS port indication table for semi-OL MIMO.
· Cophase cycling scheme is used if both codewords are enabled; SFBC is used if codeword 0 is enabled while codeword 1 is disabled.
	Value
	Message

	0
	2 layers, ports 7-8, nSCID=0

	1
	2 layers, ports 7-8, nSCID=1


Agreement:

· Support PUCCH mode x-1 (x=1,2) and PUSCH mode x-1 (x=1,3), where CSI reports include 1-bit RI, CRI (for Class B with K>1), i1 (if applicable), and CQI;
· Reuse Rel.13 CSI feedback mechanism (e.g. coding, mapping) of closed-loop, by dropping i2 (for dual-stage codebook) or PMI (for single-stage codebook)
Agreements:

· Support semi-open-loop in TM9 and TM10  
· For TM10, both QCL type A and type B are supported. 
· Scheduling of semi-open-loop transmission on PDSCH is supported with PDCCH and EPDCCH
· Support semi-open-loop for SPS
· Fallback scheme for semi-open-loop in TM9/10 is the same as for closed-loop
RAN2

In RAN2#88 (Athens), the MAC and RRC signalling impact are concluded:

· MAC CE signalling support for aperiodic and multi-shot CSI-RS

· Required RRC parameters, including UE capability signalling

RAN4
No work in RAN4 has started.

2.1.2 
Progress of the Performance part WI

This part has not started.
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 aspects:

· RS enhancements: all the necessary elements for non-precoded CSI-RS, beamformed CSI-RS, and UL DMRS enhancements are complete 
· CSI reporting enhancements: all the necessary elements for Class A codebook extension, CSI for hybrid CSI-RS, and advanced CSI+IM for MU transmission are complete 
· DMRS-based semi-open-loop transmission: all the necessary elements for enabling DMRS-based semi-open-loop transmission are complete
RAN2 and RAN4 aspects: 

· Necessary MAC CE and RRC signalling components are complete
2.2.2
Completed elements of the Performance part WI
This part has not started.

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
RAN1 aspects: None
RAN2 aspects: None
RAN4 aspects: None
2.3.2
Open issues of the Performance part WI
This part has not started.
3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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RP-160623, New WID Proposal: Enhancement on Full-Dimension (FD) MIMO for LTE, Samsung, Nokia, CATT, RAN #71
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