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The following is a list of agreements in RAN1#83 for Rel.13 EBF/FD-MIMO arranged based on the following categories:
· FD-MIMO configurations 
· 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.

1. FD-MIMO configurations

[bookmark: _GoBack]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 used for the kth component resources with Rel-12 port number  are given as follows:


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 

