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7.2.2.1 CSI enhancements
7.2.2.1.1 Advanced CSI
Including reduced space representation, enhancements of Rel-8-13 dual-stage codebook and high resolution codebooks
R1-1608597
Overview of advanced CSI feedback for LTE
Huawei, HiSilicon
R1-1609921
Design and performance evaluation for advanced CSI feedback
Huawei, HiSilicon

R1-1609854
Orthogonal vs. non-orthogonal basis for advanced CSI reporting
Ericsson

R1-1609012
Linear combination W1 codebook
Samsung

R1-1609964
Discussion on advanced CSI reporting for eFD-MIMO
Qualcomm Incorporated

R1-1608682
Discussion on design of linear combination codebook
ZTE, ZTE Microelectronics

R1-1608724
Considerations on advanced CSI reporting
CATT

R1-1608726
Codebook design for advanced CSI reporting
CATT

R1-1609013
Linear combination W2 codebook
Samsung

R1-1609014
Rank 2 linear combination codebook
Samsung

R1-1609193
Performance evaluation on linear combination based CSI
LG Electronics

R1-1609440
Analysis on orthogonal/non-orthogonal basis for advanced CSI feedback 
Huawei, HiSilicon

R1-1609463
On beam combining codebook for Class B FD-MIMO
Intel Corporation

R1-1609464
Discussion on advanced CSI feedback
Intel Corporation

R1-1609855
Phase and amplitude vs. phase only beam combining  for advanced CSI reporting
Ericsson

R1-1609856
Performance of Advanced CSI with 4 & 8 Tx Antennas
Ericsson

R1-1609857
Support of advanced CSI for CLASS B
Ericsson

R1-1609922
Advanced CSI feedback for Class B
Huawei, HiSilicon

R1-1610101
Performance evaluation of explicit CSI feedback
InterDigital Communications
R1-1610761
WF on Number of Ports Supported in Advanced CSI 
Huawei, HiSilicon, MediaTek, ZTE, ZTE Microelectronics, Nokia, ASB, Deutsche Telekom, Samsung, Intel, CATT, Xinwei, InterDigital, Oppo, AT&T, China Unicom, ITRI

Working Assumption:

· {4,8,12,16,20,24,28,32} CSI-RS ports are supported in advanced CSI

· Aim for a unified structure, with a single common CSI reporting mechanism which is dimensioned or scalable to support all the numbers of ports

· If it turns out that a particular number of ports is not smoothly supportable, then it can be removed from the list
R1-1610636
WF on Advanced CSI Codebook for eFD-MIMO
Samsung, NTT DOCOMO, KT Corporation, AT&T, Mitsubishi Electric, Straight Path, NEC

Proposal:

Rank-1

· W1: Rel. 13 Class A rank 1 W1 codebook for Codebook-Config = 2, 3, and 4.
· W2: 
· Beam selection: L out of 4 beam selection, where L = 2,4
· Co-phasing per beam: from QPSK {1,j,-1,-j} for l =0,1,…,L-1
· Coefficient: from QPSK {1,j,-1,-j} for l =1,..,L-1
· Overhead:
· i1 or (i1,1,i1,2): Same as Rel. 13 Class A rank 1 codebook
· FFS: overhead for i2 
Rank-2
· W1: Rel. 13 Class A W1 codebook for Codebook-Config = 2, 3, and 4.
· Alt 0: Class A rank 1 W1 based
· Alt 1: Class A rank > 2 W1 based
· FFS: down selection between Alt 0 and Alt 1 (and which rank(s) are used)
· W2: 
· Beam selection: L out of 4 beam selection, where L = 2, 4
· Co-phase: from QPSK {1,j,-1,-j} for l = 0,1,…,L-1 and for layer r = 0,1
· Coefficient: from QPSK {1,j,-1,-j} for l = 1,..,L-1 and for layer r = 0,1
· Design goal: i2 reporting overhead should be at most equal to that for rank 1
R1-1610772
Way Forward for Quantized Advanced CSI Feedback Structure Ericsson, Huawei, HiSi, ZTE, ZTE Microelectronics

Also supported by CATT

Proposal:

· Reduced space basis (eigenvectors)/W1 is constructed based on selecting orthogonal 2D DFT beams
· TBD: if polarization cophasing is in W1

· Basis has rotation with oversampling corresponding to at least O1=O2=4

· Downselect from:

· Unconstrained selection of N beams

· Constrained selection using a beam group / beam groups

· Phase and amplitude weighting is applied to combine selected beams from W1

· Phase weighting is subband, downselect from:

· Separate weighting for each layer, with [2 or 3] bits quantization per beam per layer

· Joint encoding of weighting across layers, with [3] bits quantization per beam 

· Downselect amplitude quantization from:

· Frequency granularity:

· Wideband using [1 - 3] bits

· Differential using [1] bits / subband

· Absolute using [1-3] bits / subband

· Layer granularity:

· Same amplitude for all layers

· Different amplitude for each layer

· TBD: if quantization granularity/bits vary per layer and/or per beam
· TBD: if amplitude and phase are jointly encoded
Conclusion: More discussion is needed. Email discussion considering the above two proposals and any possible refinement/updates/merging (including an update of R1-1610772 in R1-1610608), moderator Hoondong (Samsung), date xyz
7.2.2.1.2 Interference measurement
R1-1610029
MU interference measurement and MU-CQI enhancement
NTT DOCOMO, INC.

R1-1609291
Enhancing interference measurement for MU transmissions
CMCC

R1-1608725
Aperiodic CSI-IM for interference measurement enhancement
CATT

R1-1609965
Discussion on interference measurement enhancements
Qualcomm Incorporated

R1-1609860
On need of interference measurement enhancement in Rel-14
Ericsson
Conclusions:

· Companies that have provided simulation results have shown benefits from a variety of interference measuremet enhancements; no consensus on the size of the benefits of interference measurement enhancements, or on which enhancements might be worth considering further. 
· No interference measurement enhancements will be specified in Release 14, unless consensus emerges on a proposal that can be agreed with less than 5 minutes of online meeting time. 

· Companies are encouraged to discuss the following WFs offline for possible future consideration in a later Release:

R1-1610771
WF on Interference Measurement Enhancements
CATT, Samsung, CATR, ITRI, InterDigital, KT, KDDI, LG Electronics, ZTE, Xinwei 

R1-1610603
WF on MU-CQI Enhancement
NTT DOCOMO, Qualcomm, Samsung, NEC, Xinwei
R1-1610763
WF on NZP CSI-RS based interference measurement
Huawei, HiSilicon

R1-1608598
Interference measurement enhancement in LTE Rel-14
Huawei, HiSilicon

R1-1608683
Discussion on interference measurement for MU-CSI
ZTE, ZTE Microelectronics

R1-1609015
Discussions on enhanced interference measurement based on NZP CSI-RS
Samsung

R1-1609016
Discussion on enhanced MU interference measurement based on DMRS
Samsung

R1-1609017
Discussions on enhanced interference measurement based on aperiodic IMR
Samsung

R1-1609547
Interference measurement and reporting for MU transmission in FD-MIMO
ASTRI, TCL
7.2.2.1.3 Feedback mechanism enhancement
Including analog feedback, use of PUCCH format 3, and others
R1-1608599
Uplink channel design for quantized/un-quantized channel representation
Huawei, HiSilicon

R1-1608684
Feedback mechanism for linear combination based CSI
ZTE, ZTE Microelectronics

R1-1609018
Discussions on periodic CSI reporting for class A in eFD-MIMO
Samsung

R1-1609194
Discussion on feedback mechanism enhancement for advanced CSI
LG Electronics

R1-1609858
Feedback  Mechanisms for Advanced CSI
Ericsson

R1-1609859
Draft LS on Support for Advanced CSI Reporting in Higher Layer Signaling
Ericsson

R1-1609966
Discussion on analog CSI feedback
Qualcomm Incorporated

R1-1610030
On feedback enhancements to support advanced CSI
NTT DOCOMO, INC.
7.2.2.1.4 Non-precoded CSI-RS codebook for 20 – 32 ports
R1-1609851
Email summary: [86-14] FD-MIMO Port Layouts and Oversampling Factors
Ericsson
Strive to conclude on (N1,N2,O1,O2) combinations for Class A reporting in RAN1#86b, starting from the proposal of R1-168511.  Further discuss the following, addressing if and how complexity is impacted and considering performance:

1. The necessity of 3 oversampling factors

2. Why we need both N1>=N2 and N2>=N1 combinations

R1-1610560 
Way Forward on Antenna Port Layouts and Oversampling Factors
Ericsson, Sprint, Verizon, DOCOMO, Deutsche Telekom, ATT, Samsung

Agreement: 

· Agree on all (N1, N2) combinations on slide 4 of R1-1010560

· Agree on the following table for (O1, O2) combinations (Alt1 of the left table on slide 4 of R1-1610560)
	Number of CSI-RS antenna ports, P
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	20
	(2,5)
	(8,4)

	
	(5,2)
	(4,4)

	
	(10,1)
	(4,-)

	24
	(2,6)
	(8,4)

	
	(3,4)
	(8,4)

	
	(4,3)
	(4,4)

	
	(6,2)
	(4,4)

	
	(12,1)
	(4,-)

	28
	(2,7)
	(8,4)

	
	(7,2)
	(4,4)

	
	(14,1)
	(4,-)

	32
	(2,8)
	(8,4)

	
	(4,4)
	(8,4)

	
	(8,2)
	(4,4)

	
	(16,1)
	(4,-)


R1-1610942
WF on A codebook enhancements Qualcomm, LG Electronics, Xinwei

Conclusion: no consensus on WF proposed in R1-1610942
R1-1609852
Performance comparison of different antenna port layouts
Ericsson
R1-1609926
Codebook design for up to 32 CSI-RS ports
Huawei, HiSilicon
R1-1608685
Port layout and Class A codebook design for 20-32 ports
ZTE, ZTE Microelectronics
R1-1609019
Class A codebook extension and enhancement
Samsung
R1-1608926
Codebook Design for Class A CSI Reporting up to 32 Ports
Nokia, Alcatel-Lucent Shanghai Bell
R1-1609967
Non-precoded CSI-RS Codebooks for 20-32 ports
Qualcomm Incorporated
R1-1608727
Non-precoded CSI-RS codebook for 20-32 ports
CATT
R1-1609195
Discussion on Class A codebook for eFD-MIMO
LG Electronics
R1-1609465
Beam broadening for more than 16 antenna ports
Intel Corporation
7.2.2.2 Open-loop and Semi-open-loop
R1-1610303
Evaluations on DMRS based open and semi-open loop MIMO schemes
CEWiT
R1-1608927
DMRS-based Semi-open Loop Schemes for Rank 1 Transmission
Nokia, Alcatel-Lucent Shanghai Bell
R1-1609020
Discussions on semi-open-loop transmission in eFD-MIMO
Samsung
R1-1609021
Simulation results for precoder cycling based on semi-open-loop transmission
Samsung
R1-1609968
DMRS based semi-OL Transmission schemes and CSI reporting
Qualcomm Incorporated
R1-1609196
Discussion on OL and Semi-OL MIMO
LG Electronics
R1-1609862
Semi-Open Loop Transmission Scheme
Ericsson
R1-1609928
DMRS based semi-open loop transmission
Huawei, HiSilicon
R1-1609466
Discussion on open loop and semi-open loop
Intel Corporation
R1-1608728
CSI feedback and PDSCH transmission for open-loop MIMO
CATT
R1-1608686
Enhancements for DMRS-based Semi-Open-Loop Transmission
ZTE, ZTE Microelectronics
R1-1609861
Details of Semi-Open Loop Transmission
Ericsson
R1-1610031
Semi-open-loop MIMO with beamformed CSI-RS
NTT DOCOMO, INC.
R1-1610592
WF on transmission scheme for semi-open loop 
CATT, Samsung, Nokia, Alcatel-Lucent Shanghai Bell, Intel 
Revised in R1-1610598.

Agreements:

· Denote the modulation symbol index as i, RE-level PDSCH processing for semi-open-loop MIMO is based on DMRS ports 7/8

·  Rank-1: Tx diversity
· 
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· Rank-2:  co-phasing cycling
· 
[image: image5.wmf],
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· For the purpose of CSI feedback, UE assumes the following beamforming on port 7/8 (to N CSI-RS ports) 

· Dual-stage codebook:  W(j)= W1W2(j) 

· W1: 
 wideband i1 (e.g. grid of beams) of rank-2 

· Rank-1 (options to be downselected at RAN1#87): 

· Option 0: SFBC without defined cycling pattern (e.g. codebook subset restriction applicable to i2, and/or hybrid A+B CSI (with second eMIMO type associated with single-stage codebook), and/or Class B)

· Option 1: SFBC only + fixed beam selection

· Option 2: SFBC + per-N-PRB-pair cycling with defined cycling pattern

· W2(j):  pre-determined set of beam selection matrices of rank-2 

· W2(j) cycling per PRG, where PRG comprises N consecutive PRB pairs

· value of N FFS

· size/order of beam selection matrices for cycling FFS

· Rank-2 (options to be downselected at RAN1#87)

· Option 0:  without defined cycling pattern  (e.g. codebook subset restriction applicable to i2, and/or hybrid A+B CSI (with second eMIMO type associated with single-stage codebook), and/or Class B) 

· Option 1: fixed beam selection
· Option 2:  per-N-PRB-pair cycling with defined cycling pattern 
· W2(j):  pre-determined set of beam selection matrices of rank-2 

· W2(j) cycling per PRG, where PRG comprises N consecutive PRB pairs

· value of N FFS

· size/order of beam selection matrices for cycling FFS 
· If the CQI reporting is configured to be based on the Single-stage codebook: W(j) 

· 2 CSI-RS ports:  identify matrix (i.e. no PMI feedback)

· 4 CSI-ports:  Per-PRB-pair cycling of W(j), where W(j) = Ck, k=mod(j,4)+12, Ck denotes the rank-2 precoding matrix of index k 
· NOTE: j denotes PRB pair index
· FFS rank-3/4

R1-1610613
WF on CSI feedback for DMRS open loop transmission
Huawei, HiSilicon, CATT

Proposal:

· For Class A in case of semi-open-loop operation, two CSI reporting types for dual stage codebook are supported including 

· Type A: i1, CQI, RI

· Type B: i1, CQI, RI and subsampled i2, 

· FFS: detailed i2 subsampling 
· Type A or Type B is configured by RRC signalling
Conclusion: No consensus. 
7.2.2.3 UL DMRS
R1-1609197
Remaining details on UL DMRS enhancement
LG Electronics
R1-1609467
Discussion on UL DM-RS with IFDMA structure
Intel Corporation
R1-1609849
On RPF, Control Signalling, and Power Boosting for UL DMRS
Ericsson
R1-1608928
Remailing details of UL DMRS Base Sequences with IFDMA
Nokia, Alcatel-Lucent Shanghai Bell
R1-1609850
On new UL DMRS sequences of lengths 6, 18 and 30
Ericsson
R1-1609925
Discussion on DMRS sequence design
Huawei, HiSilicon
R1-1609848
On Cyclic Shifts for UL DMRS with IFDMA
Ericsson
R1-1609148
Discussion on backward compatibility for IFDMA based scheme
NEC
R1-1610591
WF on UL DMRS
Nokia, Alcatel-Lucent Shanghai Bell, NEC 
Agreements: 

· IFDMA details

· IFDMA DMRS with RPF=2 only will be supported in Rel-14

· Lengths of 6, 18 and 30 DMRS based sequences are supported for RPF=2 

· Length-30 base sequence is FFS until RAN1#87 (e.g. Table 6 in  R1-1609850)
· Length-18 base sequences design refer Table 3 in R1-1608928
· Length-6 base sequence design refer to Table 4 in R1-1609850
· Additional 3dB power boosting is used for IFDMA DMRS with RPF=2
· Cyclic Shift of UL IFDMA DMRS Generation:

· If IFDMA is activated according to control signaling, 

· reference signal sequence on even subcarriers is 
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· reference signal sequence on odd subcarriers is 
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where 
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FFS until RAN1#87:

· Comb hopping is supported including inter-slot hopping and inter-subframe hopping
· Inter-slot comb hopping is dynamically indicated by UL DCI. 
· FFS on details of signalling design.

· Inter-subframe comb hopping, applying to initial transmissions and retransmissions and SPS, can be semi-statically configured by RRC signalling

· Support of both inter-slot and inter-subframe comb hopping is not precluded 
· Companies are encouraged to bring system level simulations to RAN1#87 to show the gain of comb hopping. 
Conclusion:

CS/OCC/IFDMA Mapping Table:

· Down-select at RAN1#87 one solution from the two candidates on slides 6 & 7 in R1-1610591, or the table below Proposal 3 in R1-1608603,  for joint CS/OCC/IFDMA indication
· Note: if intra-subframe Comb hopping is supported, comb id or IFDMA configuration in the tables refers to comb id in slot #0 for two slots of a subframe. FFS comb id in the slot #1.  
R1-1610611
WF on RPF4 support for UL DMRS
Huawei, HiSilicon, Nokia, ASB
R1-1610570
WF on IFDMA DMRS
Intel, Qualcomm

R1-1610612
WF on sequence collision for UL DMRS
Huawei, HiSilicon

Proposal:

· Root sequence index for DMRS with RPF=2 is determined with 4*q, wherein, q is the root sequence index of legacy DMRS sequence in the cell.   

Conclusion: no consensus. 

R1-1608603
Downlink control signaling design to support IFDMA based DMRS
Huawei, HiSilicon
R1-1608929
Control Signaling Design for UL DMRS with IFDMA
Nokia, Alcatel-Lucent Shanghai Bell
R1-1610597
WF on DL control signalling for IFDMA based DMRS
R1-1608687
Discussion on UL DMRS enhancement for eFD-MIMO
ZTE, ZTE Microelectronics
R1-1608729
Consideration on UL DMRS enhancements
CATT
R1-1608602
On IFDMA based DMRS design
Huawei, HiSilicon
R1-1609022
Further discussion on UL DMRS enhancement for eFDMIMO
Samsung
R1-1609969
Remaining details on uplink DMRS enhancements for FD-MIMO
Qualcomm Incorporated
7.2.2.4 Non-precoded CSI-RS
R1-1609970
Non-precoded CSI-RS design for up to 32 ports
Qualcomm Incorporated
R1-1608600
Discussion on non-precoded CSI-RS up to 32 CSI-RS ports
Huawei, HiSilicon
R1-1609842
Remaining details on aggregation of CSI-RS configurations
Ericsson
R1-1608930
Considerations of Non-precoded CSI-RS for Class A
Nokia, Alcatel-Lucent Shanghai Bell
R1-1609023
Discussions on non-precoded CSI-RS port numbering
Samsung
R1-1609024
Discussions on CDM-4/-8 for non-precoded CSI-RS
Samsung
R1-1609843
CDM-8 for NZP CSI-RS
Ericsson
R1-1608730
Enhanced non-precoded CSI-RS with CDM-8
CATT
R1-1609150
Proposals for CSI-RS with CDM8
NEC
R1-1610595
WF on Nk and Mk for 20 and 28 port CSI-RS
Samsung, LGE, CATT, Nokia, ASB, InterDigital, Intel 
Agreement:

· For {20, 28} ports, ∑k Mk ∈ {20, 28}, Mk = 4, where Mk is the same for all k 
· At least for CDM-4
Qualcomm and ZTE note that this agreement implies that port sharing with Rel-12/13 UEs is not supported. 

R1-1610593
WF on aggregation for non-precoded CSI-RS
ZTE, ZTE Microelectronics, Qualcomm
Proposal:

· For {20, 28} ports, ∑k Mk ∈ {20, 28}, Mk ∈ {4, 8}, where Mk can be different for different k at least for CDM-4

· FFS port indexing

R1-1610596
WF on CSI-RS design for CDM 4 and CDM 8
LG Electronics, Ericsson, Qualcomm, CATT

Agreement:

Working Assumption is confirmed that CDM8 is supported for {24,32} port CSI-RS

R1-1610741
Agreements:

· For 20-, 24-, 28-, and 32-port CSI-RS, when CDM-4 OCC applies in the CDM group comprising 4 REs within k-th CSI-RS configuration, according to the table below. 

· For Nk=4, 4REs mapping to legacy 4-port CSI-RS comprises a CDM group.

· For Nk=8, 8 REs mapping to legacy 8-port CSI-RS are partitioned into two groups of 4 REs, and each group of 4 REs located adjacently comprises a CDM group: 
· [image: image12.png]



	OCC index 
	OCC on REs [a b c d] 

	0
	[1 1 1 1] 

	1
	[1 -1 1 -1] 

	2
	[1 1 -1 -1]

	3
	[1 -1 -1 1]


· FFS on additional CDM-4 pattern(s) at least for 28- and 32-port to support full power utilization within a single PRB.

· CDM-8 design for {24, 32} ports:
· At least for 32-port CSI-RS, at least one CDM-8 pattern exists which uses REs from more than 2 OFDM symbols

· FFS until RAN1#87:

· which CDM-8 patterns are useful, and 

· downselection between:

· Alt 1: CDM-8 patterns are configured by aggregation of CDM-2/4 patterns

· Alt 2: CDM-8 patterns are defined in the specifications without explicit aggregation

· Overhead reduction for CDM-8 is FFS
· Note: CDM-8 can be supported in both normal and special subframes
R1-1608732
Density reduction for class A CSI-RS with 20-32 ports
CATT
R1-1609840
Frequency domain measurement restriction for reduced overhead NZP CSI-RS
Ericsson
R1-1609841
On Supported CSI-RS Density Values for Class A in eFD-MIMO
Ericsson
R1-1610032
Low-density CSI-RS and port sharing
NTT DOCOMO, INC.
R1-1609885
Non-precoded CSI-RS design for eFD-MIMO
Potevio 
R1-1608688
Further discussion on non-precoded CSI-RS design for eFD-MIMO
ZTE, ZTE Microelectronics
R1-1608731
Enhanced non-precoded CSI-RS with CDM-2/4
CATT
R1-1609149
Proposals for CSI-RS with CDM4
NEC
R1-1608689
Aperiodic CSI-RS for non-precoded CSI-RS
ZTE, ZTE Microelectronics

R1-1609198
Remaining details on Non-precoded CSI-RS
LG Electronics
R1-1609468
Remaining details on NZP CSI-RS for Class A FD-MIMO
Intel Corporation
R1-1610623
WF on CSI-RS density values for Class A
Ericsson, LG

Agreement:

· For Class A eFD-MIMO, a CSI-RS density value of 1/3 is supported in addition to already agreed values of 1 and ½ 

· No other values of CSI-RS density are supported in this Release. 

R1-1610624
WF on CSI-RS overhead reduction for Class A
Ericsson, Samsung

Agreement: 

· For Class A, CSI-RS overhead reduction is supported by Comb-like transmission, allowing PDSCH transmission in the REs in PRBs with no CSI-RS ports
· UE measures channel in REs in PRBs with CSI-RS ports and expects PDSCH in PRBs with no CSI-RS ports
R1-1610594
WF on signalling details for CSI-RS overhead reduction
Samsung, ZTE, Ericsson, DoCoMo, InterDigital 
Revised in R1-1610602 
Agreements:

· For Class B NZP CSI-RS: 
· Support CSI-RS density of d ∈ {1,1/2} RE/RB/port
· Additional values of d=1/3 and/or 1/8 are not precluded for Class B if significant benefit can be shown at RAN1#87.
· Transmission and/or measurement comb offsets are 0..1/d-1
· For d=1/2 (i.e. for Class A & Class B), comb offsets ∈ {0, 1} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 2 = comb offset
· For d=1/3 (i.e. at least for Class A), comb offsets ∈ {0, 1, 2} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 3 = comb offset
· Working Assumption: For Class A NZP CSI-RS with more than 16 CSI-RS port, in a given CSI-RS resource all CSI-RS configurations have the same values of d 

· Will be confirmed automatically at RAN1#87 unless there is consensus to support different values of d per CSI-RS configuration

· For Class A NZP CSI-RS with more than 16 CSI-RS ports each CSI-RS configuration can have different values of comb offset

· FFS the detailed signalling design
R1-1610718
WF on the overhead reduction for Class B CSI-RS
Intel

Proposal:

· For Class-B eMIMO type and CSI-RS resource with two or more antenna ports with alternativeCodebookEnabledCLASSB_K1=True, the channel measurements obtained from CSI-RS antenna ports are renumbered for CSI calculation according to the following equation:
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· CSI-RS antenna ports of CSI-RS resource can be transmitted in different PRBs
· Signalling details of PRB density and PRB offsets for antenna ports are FFS
7.2.2.5 Other remaining issues
7.2.2.5.1 Aperiodic and frequency domain reduced overhead CSI-RS
Activation/release mechanism 

R1-1610635
WF on Aperiodic CSI-RS for eFD-MIMO
Samsung, CATT, LG Electronics, Nokia, Alcatel-Lucent Shanghai Bell, ZTE, ZTE Microelectronics, InterDigital, Xinwei, Huawei, HiSilicon, KT Corporation, AT&T, Mitsubishi Electric, Straight Path, Qualcomm 

Agreement:

· For activation/release mechanism:
· MAC CE is used to signal the choice of N out of K RRC-configured CSI-RS resources
· The value of N is configurable via higher-layer signalling and upper bounded by a UE capability parameter Nmax
· Nmax for aperiodic and multi-shot periodic CSI-RS can be different.

· When K ≤ 2, N=K; else (when K > 2) N = {1, 2, …, min(4,K)}
· Note: If the above value of N exceeds Nmax, N = Nmax is used instead.

· Note: Activation/release mechanism is skipped for aperiodic CSI-RS when  K = 1 or N
· The above MAC-CE-based activation/release mechanism is used for both aperiodic and “multi-shot” CSI-RS.
R1-1610941 
WF on MAC CE based activation/release mechanism

Qualcomm 

R1-1610615
WF on supporting aperiodic CSI-RS with one resource
Huawei/HiSi
QCL

R1-1610732

WF on QCL issue for aperiodic CSIRS
LG Electronics, Samsung 

Proposal:

· For QCL indication on DMRS to aperiodic CSIRS or multi-shot CSIRS, 

· UE is not expected that aperiodic CSIRS is indicated in PQI for QCL purpose with DMRS

· Multi-shot CSIRS can be indicated in PQI for QCL purpose, and follow legacy QCL assumption.

Conclusion: More discussion is needed. Email discussion, moderator Jonghyun (LG), date xyz
Rate Matching

R1-1610924
WF on remaining details on PDSCH rate matching
LG Electronics, InterDigital, Qualcomm, ZTE, ZTE Microelectronics

Proposal:

· For PDSCH rate matching on aperiodic CSI-RS and multi-shot CSI-RS, X-bit (X=1 or 2) aperiodic ZP CSI-RS resource signaling field is introduced in DL-related DCIs for all TMs 

· AP ZP CSIRS resource configuration is defined without subframe_config

· UE conducts PDSCH rate matching on AP ZP CSIRS at the subframe when the DCI is signaled.

· If X=1 and only AP ZP CSI-RS resource configuration is configured by RRC, AP ZP CSI-RS resource signaling field descriptions are

· State ‘0’:  No configured AP ZP CSIRS is indicated.

· State ‘1’:  The 1st RRC-configured AP ZP CSIRS is indicated to be applied.

· If X=1 and more than 1 AP ZP CSI-RS resource configurations are configured by RRC, the above State ‘1’ description is given/activated via MAC CE, choosing one out of the configured AP ZP CSI-RS resource configurations.

· If X=2 and up to 3 AP ZP CSI-RS resource configurations are configured by RRC, AP ZP CSI-RS resource signaling field descriptions are

· State ‘0’:  No configured AP ZP CSIRS is indicated.

· State ‘1’:  The 1st RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘2’:  The 2nd RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘3’:  The 3rd RRC-configured AP ZP CSIRS is indicated to be applied.

· If X=2 and more than 3 AP ZP CSI-RS resource configurations are configured by RRC, the above 3 non-zero state descriptions are given/activated via MAC CE, each choosing one out of the configured AP ZP CSI-RS resource configurations.

· ZP CSI-RS resource configuration with 1ms periodicity is configured for EPDCCH by higher layer, and considered as EPDCCH available REs and punctured.

Conclusion: More discussion is needed. Email discussion, moderator Jonghyun (LG), date xyz
DCI signalling

R1-1610815
WF on aperiodic CSI-RS selection
Ericsson, NTT DOCOMO
Conclusion: 

· 3 alternatives are identified:

· Alt1 Reuse A-CSI request field and add more bit(s) if necessary

· Alt2 Reuse CS field (see R1-1610815, R1-1610816)

· Alt3 Add ceil(log2(N))-bit or 2-bit DCI field

· Decide between the above 3 alternatives. Email discussion, moderator Siva (Ericsson), date xyz
R1-1609199
Remaining details on beamformed CSI-RS enhancement
LG Electronics
R1-1608601
Enhancement on rate matching for different transmission modes
Huawei, HiSilicon

R1-1608690
Remaining issues on aperiodic CSI-RS
ZTE, ZTE Microelectronics

R1-1608733
Remaining issues on aperiodic CSI-RS
CATT

R1-1608734
PDSCH rate-matching for aperiodic CSI-RS
CATT

R1-1608735
Density reduction for beamformed CSI-RS
CATT

R1-1608736
On QCL for aperiodic CSI-RS
CATT

R1-1608931
Remaining Details of aperiodic CSI-RS and overhead Reduction
Nokia, Alcatel-Lucent Shanghai Bell

R1-1609025
Discussions on remaining details of rate matching and QCL for aperiodic and multi-shot CSI-RS
Samsung

R1-1609026
Completing aperiodic and “multi-shot” CSI-RS for Rel.14
Samsung

R1-1609407
Discussion on frequency domain reduced overhead CSI-RS
ITRI

R1-1609469
Remaining details on overhead reduction for Class B CSI-RS
Intel Corporation

R1-1609844
Mechanism for Class B overhead reduction
Ericsson

R1-1609845
Remaining details of Aperiodic and Multi-shot CSI-RS
Ericsson

R1-1609846
On Rate Matching for Beamformed CSI-RS
Ericsson

R1-1609847
QCL for Multi-Shot or Aperiodic CSI-RS
Ericsson

R1-1609923
Support of multi-shot CSI-RS
Huawei, HiSilicon

R1-1609924
Support of aperiodic CSI-RS
Huawei, HiSilicon

R1-1609971
Discussion on activation and release mechanism for beamformed CSI-RS
Qualcomm Incorporated

R1-1609972
Remaining details on aperiodic CSI-RS
Qualcomm Incorporated

R1-1610033
Discussion on Resource Sharing of Beamformed CSI-RS
NTT DOCOMO, INC.

R1-1610102
CSI-RS overhead reduction
InterDigital Communications

R1-1610104
A-CSI-RS Impacts on EPDCCH
InterDigital Communications

R1-1610105
PDSCH rate-matching for A-CSI-RS
InterDigital Communications

R1-1610365
Discussion multi-shot CSI-RS
Intel Corporation
R1-1610632
WF on PDSCH rate matching for supporting aperiodic A-CSI-RS
LG, InterDigital, Qualcomm, Samsung

7.2.2.5.2 Hybrid CSI
Finalizing mechanism 1

R1-1610759
WF on Remaining Issues for Hybrid CSI
Samsung

R1-1610731
WF on PUSCH CSI reporting for hybrid CSIRS mechanism 1
LG Electronics, Samsung, Qualcomm
Mechanism “2”?

R1-1610786 
Way Forward on Hybrid CSI Mechanism
ZTE, ZTE Microelectronics, NTT DOCOMO, Ericsson, Intel
Proposal:
· For hybrid CSI in one CSI process, support CLASS B with K>1 CSI-RS resources for the 1st eMIMO-Type and CLASS B with K=1 CSI-RS resource for the 2nd eMIMO-Type

· For the 1st eMIMO-Type

· CRI (without CQI/PMI/RI) is reported

· For the 2nd eMIMO-Type

· CQI/PMI/RI are reported

· Different CSI-RS resources and/or eMIMO-Types can be used for PUCCH and PUSCH

· UE calculates one CSI report for only one eMIMO-Type of a pair at a time

Conclusion: More discussion is needed. Email discussion, moderator Yuichi (Docomo), date xyz

R1-1610764
WF on extra scheme supported in Hybrid CSI
Huawei, HiSilicon

R1-1608691
Remaining issues on Hybrid CSI
ZTE, ZTE Microelectronics

R1-1608737
On remaining issues on hybrid CSI-RS
CATT

R1-1608932
Remaining Details of Hybrid CSI Reporting
Nokia, Alcatel-Lucent Shanghai Bell

R1-1609027
Partial port hybrid CSI reporting
Samsung

R1-1609028
Completing mechanism 1 of hybrid CSI for Rel.14
Samsung

R1-1609200
Remaining details on Hybrid CSI-RS
LG Electronics

R1-1609853
Generalized Hybrid CSI Reporting
Ericsson

R1-1609927
Discussion on Hybrid CSI reporting
Huawei, HiSilicon

R1-1609973
Remaining details on CSI reporting for hybrid CSI-RS
Qualcomm Incorporated

R1-1610034
CSI Reporting for Hybrid CSI-RS
NTT DOCOMO, INC.

R1-1610364
Discussion on  CSI reporting for hybrid CSI
Intel Corporation
7.2.2.5.3 Others
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