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The following is a list of RAN1 agreements and working assumptions to date (RAN1#82 and RAN1#82bis) for Rel.13 EB/FD-MIMO arranged based on the following categories:
· CSI process definition
· Measurement restriction
· CSI-RS enhancements 
· SRS enhancements
· DMRS enhancements
· CSI reporting enhancements
A short high-level commentary (denoted by C: …) is added on the top of each agreement or working assumption.


1. CSI process definition

1.1 RAN1#82

C: CSI process for PMI-based reporting – 2 classes (A and B) of CSI reporting
Agreements:
· CSI reporting with PMI
· A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B): 
· Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports
· Class B: UE reports L port CSI assuming one of the four alternatives below
· Alt.1: Indicator for beam selection and L-port CQI/PMI/RI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.
· Alt.2: L-port precoder from a codebook reflecting both beam selection(s) and co-phasing across two polarizations jointly. Total configured number of ports in the CSI process is L.
· Alt.3: Codebook reflecting beam selection and L-port CSI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.
· Alt.4: L-port CQI/PMI/RI. Total configured number of ports in the CSI process is L. (if CSI measurement restriction is supported, it is always configured)
· Note: A “beam selection” (whenever applicable) constitutes either a selection of a subset of antenna ports within a single CSI-RS resource or a selection of a CSI-RS resource from a set of resources
· Note: The reported CSI may be an extension of Rel.12 L-port CSI
· Details such as possible values of L are FFS
· Further down-selection/merging of the four alternatives is FFS
· Study further for CSI measurement restriction

C: Further details on CSI process with CSI reporting classes A and B – relation with CSI-RS resource
Agreements:
· A CSI process is associated with K CSI-RS resources/configurations (per definition in 36.211), with Nk ports for the kth CSI-RS resource (K could be >=1)
· Note: it is up to RAN2 to design the signaling configuration structure to support the above association
· Maximum value of K is FFS
· Maximum total number of CSI-RS ports in one CSI process 
· For CSI reporting class A, the Maximum total number of CSI-RS ports is 16
· FFS the maximum total number of CSI-RS ports in one CSI process is for CSI reporting class B
· For the purpose of RRC configuration of CSI-RS resource/configuration
· For CSI reporting Class A, RAN1 will choose one of the alternatives 
· Alt.1: CSI-RS resource/configuration with Nk: =12/16 to be defined in the spec (The index of CSI-RS configuration can be configured for CSI process with K=1). 
· Alt.2: 12/16 ports CSI-RS is an aggregation of K configured CSI-RS resources/configurations with 2/4/8 ports. (K>1)
· FFS on the schemes for aggregation and port indexing
· FFS between fixed or configurable value(s) for Nk
· For CSI reporting class B, FFS for details
· Note: It is possible to extend the value of Nk: in future releases
· FFS by RAN1 on the configuration restriction of using same CSI-RS resource/configuration parameters within one CSI process (e.g. Nk , Pc, CSR, scrambling ID, subframe config., etc.) 
· FFS on the QCL on CSI-RS ports
· Inform RAN2 about the above decision to start RRC signaling structure discussion

C: Clarification on specification impact of each of the class B alternatives
Agreements:
· Study the following aspects for CSI-process reporting class B,  including but not limited to 
· Number of antenna ports L for CSI (e.g., 2, 4, 8)
· Class B Alt-1:
· Beam selection indicator (BI) definition, e.g. RSRP or CSI based, wideband vs. subband, short-term vs. long-term
· BI bitwidth (related to K)
· Support for rank>2 UE specific beamforming
· UCI feedback mechanisms on PUCCH/PUSCH
· Class B Alt-2:
· Codebook for beam selection and co-phasing  (either derived from legacy codebook(s) or codebook components, or newly designed)
· Along with the associated PMI (e.g. assuming W = W2 in the newly designed or legacy codebook) 
· UCI feedback mechanisms on PUCCH/PUSCH
· Class B Alt-3: 
· Codebook for beam selection and CSI 
· PMI contains the information of selected beam and the precoding matrix for the L-port within the selected beam
· UCI feedback mechanisms on PUCCH/PUSCH
· Class B Alt-4:
· Measurement restriction mechanism; may be also applicable to Alt-1 to 3. 
· Other aspects not precluded 

C: Further clarification on each of the class B alternatives
Agreements:
· For alternatives 1, 2, 3, and 4 of CSI reporting class B,
· Nk  {1,2,4,8}
· For Alt.1, UE reports L port CSI assuming either one of the followings
· L = Nk
· L (<= Nk) which can be configured or fixed in spec.
· For Alt.2, two possible schemes:
· UE reports L port CSI assuming L = sum(Nk) for all k; 
· UE reports L port CSI where K is always equal to 1 (L = N1)
· For Alt.3, UE reports L port CSI assuming either one of the followings
· L = Nk
· L (<= Nk) which can be configured or fixed in spec.
· For Alt.4, UE reports L port CSI assuming L = Nk

C: Further details on CSI process – relation with CSI-IM
Agreements:
· For CSI reporting classes A and B (If CSI-IM is supported and used)
· On the CSI-IM association with CSI process and CSI resource/configuration, RAN1 will down-select between the following two alternatives:
· Alt.1: A CSI process is associated with one CSI-IM  (common interference measurement resource across all CSI resources/configurations within a CSI process)
· Alt.2: A CSI process can be associated with multiple CSI-IM 
· RRC signaling framework should support different CSI resource/configuration to be associated with different CSI-IM resource configuration.
· CSI-IM resource configuration is at least supported as Rel.12 legacy
· FFS: Change on CSI-IM resource configuration

1.2 RAN1#82bis

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 

2.1 RAN1#82

C: Definition and alternative schemes for measurement restrictions
Agreed definition for further study/evaluation
· For a given CSI process, if MR on channel measurement is ON, then the channel used for CSI computation can be estimated from X NZP CSI-RS subframe(s) up until and including CSI reference resource 
· Channel measurement is derived from NZP CSI-RS
· FFS on MR based on L1 triggering and/or higher-layer signaling for dynamic CSI request
· Depending on the chosen scheme, X can be either explicitly configured or selected by the UE between 1 and ZX 
· For a given CSI process with CSI-IM(s), if MR on interference measurement is ON, then the interference used for CSI computation can be estimated from Y CSI-IM subframe(s) up until and including CSI reference resource
· Interference measurement is derived from CSI-IM
· FFS on MR based on L1 triggering and/or higher-layer signaling for dynamic CSI request
· Depending on the chosen scheme, Y can be either explicitly configured or selected by the UE between 1 and ZY 
· If a CSI process can be configured without CSI-IM, for a given CSI process without CSI-IM(s), if MR on interference measurement is ON, then interference used for CSI computation can be estimated from V subframe(s) up until and including CSI reference resource
· For a given CSI process, MR may be higher-layer configured for both channel and interference
· MR for channel and interference can be configured independently
· Note: Channel and interference MR are considered independently
· Note: Interference measurement restriction for CSI processes configured with CSI-IM or without CSI-IM can be considered, independently
· Interaction with other features (e.g. eIMTA, FeICIC, COMP) is FFS
Agreements on alternative schemes:
· Alt.1: Fixed MR ON or OFF via higher-layer configuration
· X/Y are fixed to a single value respectively in specification
· Alt.2: Configurable MR ON or OFF via higher-layer configuration
· X={OFF, 1, … , NX} are higher-layer configurable
· Y={OFF, 1, … , NY} are higher-layer configurable 
· Alt.3: CSI measurement is periodically reset
· Reset period and subframe offset are higher-layer configured
· Note: X  is selected by the UE between 1 and ZX where ZX is the number of CSI-RS subframes between the latest measurement reset and the CSI reference resource.
· Note: Y  is selected by the UE between 1 and ZY where ZY is the number of CSI-IM subframes between the latest measurement reset and the CSI reference resource.
· Note that other alternatives are not precluded


2.2 RAN1#82bis

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

3.1 RAN1#82

C: Design principles for new (12- and 16-port) CSI-RS pertaining to class A 
Agreements:
· Design principle for 12- and 16-port NZP CSI-RS resources in Rel-13: 
· CSI-RS density of 1RE/RB/port is maintained
· FFS on lower density
· Only existing 40 CSI-RS REs per PRB pair are reused for 12- and 16-port NZP CSI-RS resources
· 12- or 16-port NZP CSI-RS REs are obtained by aggregating NZP CSI-RS REs of multiple legacy CSI-RS configurations in the same subframe
· FFS on configuration details
· FFS on CDM length
· FFS on improvement of 12-port NZP CSI-RS resources using REs other than existing 40 CSI-RS REs
· FFS on CSI-RS transmission in DwPTS

3.2 RAN1#82bis

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

4.1 RAN1#82

C: The scope (scheme(s) to be specified) of SRS enhancement(s)
Agreement:
· Specify at least the following SRS capacity enhancements in Rel-13: 
· Increase the number of UpPTS SC-FDMA symbols for SRS
Working Assumption:
· Increase number of combs to 4
· FFS: Max number of CS 
Other enhancement techniques that have been studied in the SI or submitted at RAN1#82 can also be discussed at RAN1#82bis. 


4.2 RAN1#82bis

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

5.1 RAN1#82

C: OCC=4 and 12 REs/PRB for supporting up to 4 orthogonal ports
Working Assumption, subject to resolution of signalling and power imbalance issues:
· Alt.1, i.e., OCC=4 and 12REs for higher order MU-MIMO transmission is supported with the following ports
	Ports for MU transmission 
	OCC 

	Port 7(’) (detailed naming FFS)
	[1 1 1 1] 

	Port 8(’)
	[1 -1 1 -1] 

	Port 11
	[1 1 -1 -1] 

	Port 13
	[1 -1 -1 1] 


Solutions for signalling and power imbalance should be submitted for RAN1#82bis. 


5.2 RAN1#82bis

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 

6.1 RAN1#82

C: Class A codebook design framework
The content of R1-154861 is agreed.

C: Further details on class A codebook design framework
Working assumption of R1-155005

C: Extension of Rel.12 CSI reporting modes to Rel.13
Agreements:
· For Rel. 13 EB/FD-MIMO,
· Notify RAN2 a summary of the contents of the following slides
· Note: CSI reporting mode is only associated with frequency granularity of CQI and PMI
· Specify extension of Rel.12 PUSCH based A-CSI reporting modes for FD-MIMO as follows:
· Supported A-CSI modes with PMI are the existing Rel.12 modes :
· 1-2, 2-2, 3-1, and 3-2
· Content of A-CSI reporting may depend on codebook-related parameters and CSI reporting class
· CQI, RI, PMI reported according to CSI reporting mode definition
· Size of base CQI and RI remains the same as Rel.12
· Note: Base CQI size per CW is 4 bits
· Exact PMI size and contents for class A is FFS
· Exact PMI size and contents and/or beam selection indication for class B FFS
· Details on additional CSI parameters (if supported) for class A and B are FFSRRC configuration details of these modes are FFS
· Specify extension of Rel.12 PUCCH based P-CSI reporting modes for FD-MIMO as follows:
· Supported P-CSI modes with PMI are the existing Rel.12 modes:
· 1-1, 2-1
· Submodes of mode 1-1 (if any) FFS
· Content of P-CSI reporting may depend on the submode (if any), codebook-related parameters and CSI reporting class
· CQI, RI, PMI reported according to CSI reporting mode definition
· Size of base CQI and RI remains the same as Rel.12
· Note: Base CQI size per CW is 4 bits
· Exact PMI size and contents for class A is FFS
· Exact PMI size and contents and/or beam selection indication for class B FFS
· Details on additional CSI parameters (if supported) for class A and B are FFSNew CSI reporting types are possible
· RRC configuration details of these modes are FFS
· Rel. 12 CSI reporting modes without PMI are by default supported
· FFS: Enhancement for Rel. 13


6.2 RAN1#82bis

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

