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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

	68
	WI/SI started
	RP-151085
	WI approved
	December 2015
	WI approved
	June 2016

	69
	RP-151565
	RP-151085
	25%
	December 2015
	0%
	June 2016

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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:

5 %








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:

100%











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:


December 2015
which is:
RAN #70
The Performance part WI is planned to be 100% complete in: 
June 2016

which is:
RAN #72
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-151085 endorsed by RAN #69
	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-151085 
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 #68
Q3/2015
RAN #69

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	82
	82
	91
	91
	91
	89
	76
	76
	76
	76

	5
	
	
	
	
	
	
	
	
	


	RAN #69
Q4/2015
RAN #70

	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

	82bis
	82bis
	91bis
	91bis
	91bis
	89bis
	76bis
	76bis
	76bis
	76bis
	83
	83
	92
	92
	92
	90
	77
	77
	77
	77

	5
	
	0.5
	
	
	
	
	
	
	
	5
	
	1
	
	
	
	
	1
	
	


	RAN #70
Q1/2016
RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	
	
	
	
	
	
	
	
	
	2


	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

	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	2


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#82bis (Malmo), the following agreements (including working assumptions) were made [cf. R1-156380]:
1. CSI process definition

C: Schemes for classes A and B, CSI process relation with CSI-IM

Refer to the agreed WF R1-156217 
· Specified schemes for classes A and B

· Support for multiple CSI-IMs per CSI process for class B and the same total number of CSI-IMs for class A and B

2. Measurement restriction 

C: Specification of MR 

Refer to the agreed WF R1-156217 
· Working assumption of MR (channel and interference) specified as an independent feature

· For class A, channel MR is OFF

C: Further details on the support of MR 

Agreement: 

· For classes A and class B and all values of K, 

· MR is independently configurable for each subframe set, when legacy measurement restrictions with two subframe sets are also configured in a CSI process

· One RRC parameter for channel measurement (for class B only) and one RRC parameter for interference measurement (for classes A&B) are provided to enable/disable MR

· FFS at RAN1#83 whether it applies to both periodic and aperiodic CSI reporting or only to aperiodic reporting (i.e. with MR never enabled for periodic reporting)

· For classes A and class B with K=1, Alt 1 (with X=Y=1)

(Description of Alt 1 copied from RAN1#82 Chairman’s Notes:

· Alt.1: Fixed MR ON or OFF via higher-layer configuration

· X/Y are fixed to a single value respectively in specification)

3. CSI-RS enhancements

C: Further details on CSI-RS design pertaining to class A (12 and 16 ports)

Working assumptions:
· For 12 or 16 ports, a CSI-RS resource for class A CSI reporting is composed as an aggregation of K CSI-RS configurations.
· ∑k Nk ∈ {12,16}
· Either CDM-2 or CDM-4 per CSI-RS resource can be configured for a UE
· No need to send LS to RAN4 to change 6 dB power boosting assumption for CSI-RS transmission
· RRC configuration parameters include:
· A list of K CSI-RS resource configurations;
· In case of CDM-2, the CSI-RS resource configurations indicate CSI-RS RE locations according to legacy resource configurations in 36.211
· Nk ∈ {2, 4, 8}, and the same Nk = N used for all k
· One or more values from {2, 4, 8} can be down-selected
· FFS: In case of CDM-4, the CSI-RS resource configurations indicate CSI-RS RE locations:
· A single set of subordinate parameters that will commonly apply to all resources within Rel-13 CSI-RS resource
· number of antenna ports (N), 
· subframe config., 
· scrambling ID, 
· QCL info.
Agreements:
· 12 and 16 Port CSI-RS construction for CDM-2

· For 16 port construction:

· Working assumption (N,K) = (8,2), (2,8)
· For 12 port construction:

· Working assumption (N,K) = (4,3), (2,6)
· CSI-RS RE mapping details for CDM-2

· The ports of the aggregated resource correspond to the ports of component resources according to the following:

· The aggregated port numbers are 15, 16, … 30 (for 16 CSI-RS ports)

· The aggregated port numbers are 15, 16, … 26 (for 12 CSI-RS ports)

· FFS: The aggregated port number is given by n=(k-1)*N+p, p = 15,…,14+N,   
· k (= 1,…,K) correspond to the k-th CSI-RS configuration.

· Working assumption CSI-RS RE mapping details for CDM-4

· Full-port CSI-RS can be mapped in each OFDM symbol used for CSI-RS mapping.

· CDM RE set construction 

· Alt 1: time domain only (4 OFDM symbols)

· Alt 2: time and frequency domain (2 subcarriers x 2 OFDM symbols)

· Down-selection or merging of the two alternatives FFS

C: Support of CSI-RS in DwPTS

Agreement:

· Support ZP and NZP CSI-RS with 2/4/8/12/16 ports in DwPTS

· Details FFS

4. SRS enhancements

C: Enhancement 1 – Additional UpPTS symbols

Agreement:

· A new RRC parameter is introduced for a Rel-13 UE to determine the length of additional UpPTS symbols.   

· The number of additional UpPTS symbols is indicated to the UE with the RRC parameter with two states – {2, 4}.

· Note: The number of total UpPTS SC-FDMA symbols does not exceed 6 in a special subframe 

· Note: The number of DwPTS symbols is the same as the number of DwPTS symbols in the legacy special subframe configuration in SIB1. 

· For trigger types 0 and 1, a new set of  RRC parameter values for additional UpPTS are separately configured from the legacy SRS configurations, where the parameters are the same as the ones used for legacy SRS.

· Note: This does not preclude further discussion of possibly introducing Virtual Cell ID for SRS – see  below. 

· Note that it will be specified that it is not expected that a UE would ever transmit more than one SRS with trigger type 0 in a given subframe

C: Enhancement 2 – comb 4

Agreement: 

· Confirm the working assumption to increase number of combs to 4 with maximum number of CS=12 

· A new RRC signalling is introduced to enable RPF4

· The UE-specific parameter transmissionComb or transmissionComb-ap is extended to two bits to indicate 4 indexes of comb. 

· One additional signalling bit is added to indicate 12 cyclic shifts together with the existing 3 bits

· FFS how to specify the sequence index for RPF=4 

C: Power control on special subframe

Agreement:

· Legacy SRS power control procedure and parameters for special subframe is transparently applicable to extended UpPTS symbols.

5. DMRS enhancements

C: Confirm: OCC=4 and 12 REs/PRB for supporting up to 4 orthogonal ports

Agreement:

· Confirm the working assumption for OCC=4 and 12REs made in RAN1#82, and the following table

	Ports for MU transmission 
	OCC 

	Port 7 
	[1 1 1 1] 

	Port 8 
	[1 -1 1 -1] 

	Port 11 
	[1 1 -1 -1] 

	Port 13 
	[1 -1 -1 1] 


C: Need for a new table for DCI signaling 

Agreement:

· Agree that a new table will be adopted, configurable by RRC, for the signalling of the DMRS configuration

· FFS until RAN1#83 whether 3 or 4 bits are used, and details. 

6. CSI reporting enhancements 

C: CSI reporting and codebook designs for classes A and B + class A codebook subset restriction 

The content of R1-156217 was agreed.

C: Config for class A codebooks

Agreement: 

· No new configs are to be introduced for high ranks

C: Valid (O1,O2) combinations for each (N1,N2) – class A codebooks 

Agreements: 

	 (N1,N2)
	(O1,O2) combinations

	(8,1)
	(4,-), (8,-)

	(2,2)
	(4,4), (8,8)

	(2,3)
	{(8,4), (8,8)} 

	(3,2)
	{(8,4), (4,4)} 

	(2,4)
	{(8,4), (8,8)} 

	(4,2)
	{(8,4), (4,4)} 


C: Further details on class B K>1 CSI reporting 

The content of R1-156220 was agreed.

C: Further details on class B K>1 CSI reporting

Agreement:

· BI on PUCCH

· BI is reported on PUCCH 2/2a/2b.

· FFS additional support of PUCCH format 3

· CSI type(s) with BI has higher priority than CSI type(s) without BI

· e.g., RI, RI/W1, W2/CQI, W1/W2/CQI, PMI/CQI.

· CSI types with BI are of the same priority.

· Collision handling follows Rel.12 principles (e.g. based on CSI priority, CSI-process index, and CC-index).

· BI on PUSCH

· BI is always triggered together with CSI

· FFS the time allowed for BI+CSI reporting

· FFS if CSI can be triggered without BI

· e.g. eNB indicates a CSI-RS resource (in the CSI-process) for CSI  measurement

· e.g. CSI based on the latest BI report 

· BI mapping on PUSCH: study the following alternatives

· Alt1: BI jointly encoded with RI

· Alt2: BI independently encoded, closer to DMRS than RI

· Alt3: BI independently encoded, farther to DMRS than RI

· Alt4: BI jointly encoded with CQI/PMI

C: Further details on class B K>1 CSI reporting

Agreement: 

· Reported BI bitwidth 

· Depends on configured value of K

· Maximum 3 bits

· Value of Ntotal in Rel.13 FFS until RAN1#83

C: Further details on class B K=1 CSI reporting 

Agreement: 

· CSI (CQI/PMI/RI) is reported on PUCCH format 2/2a/2b

· Periodic CSI reporting for class B K=1

· Rel.12 periodic CSI reporting mechanisms are reused

· 1-port CSI-RS: both mode 1-0 and 2-0 follow Rel.12 description

· 2, 4, 8-port CSI-RS:

· Both for mode 1-1 and 2-1

· When configured with W2-only feedback: 

· Mode 1-1: For 2, 4, and 8-port CSI-RS, a single mode 1-1 without submodes with L-bit PMI where L≤4

· Mode 2-1: follows Rel.8 description

· When configured with legacy feedback: 

· Mode 1-1 and 2-1 follow Rel.12 description 

· Aperiodic CSI reporting for class B K=1

· Rel.12 aperiodic CSI (CQI/PMI/RI) reporting mechanism is reused

· Reporting mode descriptions:

· 1-port CSI-RS: modes 1-0, 2-0, 3-0 

· 2, 4, and 8-port CSI-RS: modes 1-2, 2-2, 3-1, 3-2

· UCI mapping on PUSCH

· Rel.12 aperiodic CSI triggering mechanism is reused

C: Further details on codebooks for class B K=1 CSI reporting 

The content of R1-156280 was agreed.

C: Further details on codebook subset restriction for class A

Agreement:
· Introduce CSR RRC parameter on Class A i2
· Bitmap of all possible codewords per rank

· For W1 CSR, a bitmap of (N1*O1*N2*O2) bits indicates 2D-beams subset restriction
· And 8 additional bits bitmap for rank restriction
C: Further details on codebook subset restriction for class B

Agreements:
(From the title) CSR for class B

Class B K=1

· For W2-only feedback: bitmap of all possible codewords per rank
· For legacy feedback: follow Rel.12 CSR schemes

Class B K>1

· Each of the K CSI-RS resources is configured with one of the Rel.12 legacy CSR schemes

· The scheme depends on the number of CSI-RS ports and the selected codebook (for 4-port)

· Exact design for reducing RRC signaling overhead is up to RAN2

In RAN1#83 (Anaheim), the following agreements were made [cf. R1-157906]:

1. FD-MIMO configurations

C: CSI-RS resource config. Since the FFS issue was not revisited in RAN1#83, the agreed condition only applies to TDD. 

· A second ZP CSI-RS resource can be configured to Rel-13 UE for determining EPDCCH RE mapping no matter whether Rel-12 two subframe sets and TDD eIMTA are configured or not 
· the existing parameter csi-RS-ConfigZPId2-r12 is reused. No new RRC parameter needed 
· FFS until RAN1#83 on the condition to apply this parameter, e.g., to both FDD and TDD or only to TDD. 
· A second ZP CSI-RS resource can be configured to Rel-13 UE for determining TM1-9 PDSCH RE mapping no matter whether Rel-12 two subframe sets and TDD eIMTA are configured or not 
· The existing parameter zeroTxPowerCSI-RS2-r12 is reused. No new RRC parameter needed 
· FFS until RAN1#83 on the condition to apply this parameter, e.g., to both FDD and TDD or only to TDD.

· Note: the agreement on not introducing new RRC parameter can be revisited if any critical issue is identified by the editor.
C: QCL support:

· For QCL Type-A, reuse legacy definition

· For QCL Type-B

· QCL-CRS-info information is per NZP CSI-RS resource (same as legacy)

· UE is not expected to be configured with different QCL-CRS-info across the NZP CSI-RS resources configured for a CSI process 

C: Transmission modes and features:

· For TM10, all Rel.13 FD-MIMO features are supported
· Note: RAN1 needs to discuss the necessity of mandatory features of QCL Type-B applied to Rel-13 CSI processes
· TM9 supports Rel. 13 FD-MIMO
· Set of features is to be concluded in UE capability discussions
· RAN1 recommends RAN2 work to support TM9 in Rel-13 FD-MIMO
· Further agreement: The set of features supported in TM9 is given in R1-157816
· SRS enhancements are supported in TMs 3, 8, 9, and 10
· Applicability for FDD and/or TDD is to be concluded in UE capability discussions
· Applicability for other TMs is to be concluded in UE capability discussions
· 256 QAM is supported in conjunction with EB/FD-MIMO

2. Measurement restriction 

C: Remaining details on MR: class B K>1, periodic CSI reporting

· For Class B, K>1

· Alternative 1 (X=Y=1) is used whenever MR is configured

· When Channel MR is configured it applies to both aperiodic and periodic CSI reporting.

· Note: Channel MR does not apply to Class A

· When Interference MR is configured it applies to both aperiodic and periodic CSI reporting.

· When MR is configured   

· Alternative 1 (X=Y=1) is used (for both periodic and aperiodic CSI reporting)

3. CSI-RS enhancements

C: Remaining details of CDM-2 and CDM-4 based on R1-157710
· Agree 7710, and for CDM-2, remove (2,8) and (2,6) for 16 and 12 ports respectively

· Details of port numbering on slides 5 and 6 are also agreed
· For CDM-2

· The Class A CSI-RS resource port numbers[image: image2.png](o



 used for the kth component resources with Rel-12 port number [image: image4.png]


 are given as follows:
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C: CSI-RS in DwPTS

· Agreed Alt. 1 [in R1-157686] with following update
· Alt 1: time shifted version of normal subframe for normal CP

· Note: CSI-RS REs on OFDM symbols overlapping PSS cannot be used 

4. SRS enhancements
C: Details on SRS configuration

· Apply note in cell H29 of RRC parameters spreadsheet “Note: this new parameter cannot be configured simultaneously with SoundingRS-UL-ConfigDedicated” also to H30 for aperiodic SRS

· For both trigger type 0 and 1, 

· If a new set of  RRC parameter values for additional UpPTS (e.g., SoundingRS-UL-ConfigDedicated-extendedUpPTS, SoundingRS-UL-ConfigDedicatedAperiodic-extendedUpPTS) is configured, the SRS parameters in a new set of  RRC parameter shall be used for UE to transmit SRS in extended UpPTS resource; 

· Otherwise, the legacy SRS parameters (e.g., SoundingRS-UL-ConfigDedicated, SoundingRS-UL-ConfigDedicatedAperiodic) shall be used for UE to transmit SRS in legacy SRS resource

·  For SRS transmission instance derivation in the extended UpPTS for both trigger type 0 and trigger type 1, a new ksrs table is introduced to indicate which additional UpPTS symbol(s) are used for SRS transmission:

	
	subframe index n 

	
	0 
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 

	
	
	1st symbol of UpPTS 
	2nd symbol of UpPTS 
	3rd symbol of UpPTS 
	4th symbol of UpPTS 
	
	
	
	
	1st symbol of UpPTS 
	2nd symbol of UpPTS 
	3rd symbol of UpPTS 
	4th symbol of UpPTS 
	
	
	

	in case additional  UpPTS length of 4 symbols
	
	0 
	1 
	2
	3
	
	
	
	
	5 
	6 
	7
	8
	
	
	

	in case additional  UpPTS length of 2 symbols
	
	2 
	3 
	
	
	
	
	
	
	7 
	8 
	
	
	
	
	


· UE should use the new Table for ksrs when it is configured to transmit SRS in additional UpPTS symbol(s).

C: Details of RPF=2 and 4

· Agreed R1-157786 with following update
· RPF=4 is not supported for 4 port SRS in Rel-13
· The configuration of RPF = 2 and 4 can be different for every SRS configuration 

· No specification enhancements on SRS power control in Rel-13

5. DMRS enhancements
C: 4-bit DMRS configuration signaling in DCI and associated details

· 4 bits for DMRS configuration signaling in both TM9 and TM10

· i.e. 1 bit is added to DCI formats 2C and 2D respectively 

· The 4 bit field shall support:

· OCC = 2 and OCC = 4

· Up to 8-layers SU- or MU- MIMO

The following messages are supported for DCI formats 2C and 2D:

	One Codeword: Codeword 0 enabled， 
Codeword 1 disabled 
	Two Codewords: Codeword 0 enabled， 
Codeword 1 enabled 

	Value 
	Message 
	Value 
	Message 

	
	1 layer, port 7, nSCID=0 (OCC=2) 
	
	2 layers, ports 7-8, nSCID=0 (OCC=2) 

	
	1 layer, port 7, nSCID=1 (OCC=2) 
	
	2 layers, ports 7-8, nSCID=1 (OCC=2) 

	
	1 layer, port 8, nSCID=0 (OCC=2) 
	
	2 layers, ports 7,8, nSCID=0 (OCC=4) 

	
	1 layer, port 8, nSCID=1 (OCC=2) 
	
	2 layers, ports 7,8, nSCID=1 (OCC=4) 

	
	1 layer, port 7, nSCID=0 (OCC=4) 
	
	2 layers, ports 11,13, nSCID=0 (OCC=4) 

	
	1 layer, port 7,  nSCID=1 (OCC=4) 
	
	2 layers, ports 11,13, nSCID=1 (OCC=4) 

	
	1 layer, port 8, nSCID=0 (OCC=4) 
	
	3 layers, ports 7-9 

	
	1 layer, port 8, nSCID=1 (OCC=4) 
	
	4 layers, ports 7-10 

	
	1 layer, port 11, nSCID=0 (OCC=4) 
	
	5 layers, ports 7-11 

	
	1 layer, port 11, nSCID=1 (OCC=4) 
	
	6 layers, ports 7-12 

	
	1 layer, port 13, nSCID=0 (OCC=4) 
	
	7 layers, ports 7-13 

	
	1 layer, port 13, nSCID=1 (OCC=4) 
	
	8 layers, ports 7-14 

	
	2 layers, ports 7-8 
	
	

	
	3 layers, ports 7-9 
	
	

	
	4 layers, ports 7-10 
	
	


· The UE assumptions corresponding to OCC=4 will be described in the specs

· when OCC=4 is indicated, the UE cannot assume that the other antenna port in the set {7,8,11,13}  is not associated with transmission of PDSCH to another UE

· At least for all cases where OCC is not specified (including e.g. single codeword retransmission on 2 layers), it is up to the UE implementation whether to assume OCC=2 or OCC=4.

Note that the values in the table are up to the Editor, e.g. whether to follow the legacy ordering or not. 

6. CSI reporting enhancements 
C: Class A and B codebook designs for rank 2 to 8

· For rank 2 - 4, agreed R1-157789 with following update
· For rank 2, Config. 1, no beam selection, co-phasing is QPSK

· Change Configs.3 for rank2 to proposal from R1-157663
· Working assumption: Rank 5 -8 codebook which captured in R1-157789 is supported 
C: Class B K>1 

· Maximum Ntotal takes value depends on UE capability

· Possible Ntotal values to be further discussed

· Example values for Ntotal: 8, 12, 16, 32, 64 

· For PUSCH:

· CRI is always reported with CSI in the same subframe

· FFS: if/how CSI feedback without CRI on PUSCH is supported

· Conditions when a UE is not expected to update CSI/CRI to be further decided

· CRI/RI jointly encoded, reusing legacy RI encoding/mapping on PUSCH

· Definition of CRI/RI joint encoding follows that of PUCCH (see alt.1/2 following slides)

· Payload size for CRI/RI is FFS

· PUSCH encoding (at least for non-eCA capable UEs) should fulfill the below two conditions:

· Maximum CRI/RI payload across CSI-processes/CCs triggered is no more than 22 bits (dual-RM payload)

· The  maximum number of triggered CSI-processes across CC is 5 (no change to the size of CSI process set) 

· If RI reporting is not configured, CRI transmission on PUSCH reuses the existing RI transmission blocks on PUSCH

· For PUCCH: 
· PUCCH mode is configured per CSI-process

· For Nk=1, RI/PMI report is omitted. 

· RI and CQI/PMI periodicity is configured per CSI-process

· CRI periodicity is an integer multiple (M>=1) of RI periodicity

· If Nk = 1 for all k, CRI periodicity is an integer multiple (M>=1) of CQI periodicity 

· CRI offset is defined relative to RI and takes value from {0}

· When CRI and RI (of the same CC/CSI-process/subframe subset) are in the same subframe (i.e., when CRI offset = 0), 

· RI and CRI jointly reported

· Type 7A: joint CRI/RI

· Type 7B: joint CRI/RI/W1

· Type 7C: joint CRI/RI/PTI

· The bitwidth of RI is determined using the same mechanism as in Rel-12, with the following exception

· For a given CSI process, if the number of antenna ports is used to determine RI width, the number of antenna port is replaced by using the maximum of Nk of the CSI process configured for the UE

· The bitwidth of W1/PTI is determined using the same mechanism as in Rel-12, with the following exception

· For a given CSI process, if the number of antenna ports is used to determine W1/PTI width, the number of antenna port is replaced by using the maximum of Nk of the CSI process configured for the UE

· The ordering of the bits is CRI first, following by other types using the existing ordering

· For RI/PMI/CQI assumptions,
· RI/CQI/PMI in the absence of CRI: in the absence of the last reported CRI, UE shall report RI/CQI/PMI assuming the lowest possible CRI

· RI/CQI/PMI and associated reporting types are determined conditioned on the last reported CRI for the same CSI-process/CC/subframe set.

· CQI/PMI in the absence of RI and CRI is changed: UE shall report CQI/PMI assuming the lowest possible RI associated with latest CRI.

· For CRI updating

· Note: It was agreed that CRI is always reported with CSI in the same subframe.

· A-CSI feedback without CRI for class B K>1 is not supported.

· For UE configured with a CSI process with Class B K>1 and Ntot>=16, UE is not expected to update CRI for the CSI process more than once within 5ms.

· Note: Ntot = sum(Nk) within the CSI process.

C: PUCCH reporting for class A

· Agreed R1-157832 without P-CSI mode 1-1 submode 2 by adding following [m]ode for P-CSI mode 2-1
· Note: i’11 is from R1-157789
C: Non-PMI based class B CSI reporting

· When K=>1 and Nk = {2,4,8},  RI, CQI and CRI (only if K>1) feedback is supported in non-PMI feedback modes PUSCH 2-0 & 3-0 and PUCCH 1-0 & 2-0.

· In principle, CQI, PMI and RI derivation is the same as for PMI based feedback modes.

· PMI is not reported

· Note: PMI can be restricted to a single precoder configured by CSR 

RAN2

In RAN2# (Anaheim), the list of RRC parameters to support Rel.13 EBF/FD-MIMO has been completed. 
RAN4

In RAN4# 77,
· The RAN4 work plan on EBF/FD-MIMO for LTE was agreed in R4-157342

· UE core requirement was discussed and WF on UE core requirements for FD-MIMO was agreed in R4-158432. UE core requirements are completed. 

· No UE RF core requirements for EBF/FD-MIMO WI in Rel-13.
· No UE RRM core requirements for EBF/FD-MIMO WI in Rel-13.

· As agreed in WF (R4-155300), BS core requirement is covered by AAS WI. Specification work in addition to AAS WI was discussed in RAN4 #77 under EBF/FD-MIMO agenda. 
· Clarification in non-AAS spec 36.106 and 37.104 are discussed. No consensus reached

· RAN4 agreed that from the architecture point of view it is feasible to implement 4 TX switching SRS transmission. There would be impact on some aspects due to UE supporting 4Tx switching SRS transmission, e.g. insertion loss, receiver sensitivity and switch transient, etc, which RAN4 has not studied. The impacts related to introducing this feature need to be studied in the future release in RAN4. Response LS to RAN1 capturing above agreements was agreed in R4-158221.  
2.1.2 
Progress of the Performance part WI

RAN4

In RAN4# 77
· WF on UE and BS performance requirements for FD-MIMO was agreed in R4-158381

· No eNB performance requirements for EBF/FD-MIMO WI in Rel-13
· No UE RRM performance requirements for EBF/FD-MIMO WI in Rel-13.
· No new control channel performance requirements (PDCCH, PCFICH, PHICH, EPDCCH, PBCH) for EBF/FD-MIMO WI in Rel-13.
· Define the requirements to verify DMRS enhancement for EB/FD-MIMO
· FFS: whether to use PDSCH demodulation test or CSI test
· New CSI requirements need to be introduced at least for such purpose:
· CSI Class A with new codebook
· CSI Class B K>1 with CRI reporting
· It is FFS whether new CSI test cases need to be introduced for measurement restriction functionality
· It is  FFS whether new CSI test case need to be introduced for CSI Class B K=1 with W2 only PMI feedback
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: non-precoded CSI-RS for 12 and 16 ports, beamformed CSI-RS, SRS capacity enhancements, and DMRS enhancements 
· CSI reporting enhancements: codebooks for non-precoded CSI-RS with 8, 12, and 16 ports; required CSI reporting mechanisms for non-precoded and beamformed CSI-RS (periodic and aperiodic)
RAN2 aspects: a list of RRC parameters for supporting EBF/FD-MIMO
RAN4 aspects: 
· UE core requirement. 
· BS core requirement is covered by AAS WI

2.2.2
Completed elements of the Performance part WI
RAN4

· BS performance requirements 
· UE RRM performance requirements

· UE control channel performance requirements
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
· None
2.3.2
Open issues of the Performance part WI
RAN4

· Performance requirements for UE demodulation/CSI
NOTE:
Please leave this section empty if not applicable to this status report.
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.
[1]
RP-151085, New WID Proposal: Elevation Beamforming/Full-Dimension (FD) MIMO for LTE , Samsung, Nokia Networks, RAN #68
1 / 11

