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6.2.2 Enhancements on Full-Dimension (FD) MIMO for LTE

WID in RP-160623
R1-1612763
List of Open Issues for Rel.14 eFD-MIMO
Samsung, Nokia, CATT
R1-1612764
List of RRC Parameters for Rel.14 eFD-MIMO
Samsung, Nokia, CATT
To be updated in R1-1613496 to reflect agreeements in this meeting. 

For email approval until Friday 2nd Dec, then send LS to RAN2 – Eko, Samsung

6.2.2.1 CSI enhancements
6.2.2.1.1 Advanced CSI
R1-1612660
Smoothly Supportable Numbers of CSI-RS Ports for Advanced CSI
Ericsson
Agreement: 
· {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

Note that this does not imply a single solution for classes A and B
R1-1613225
WF on number of antenna ports for supporting advanced CSI
Huawei, HiSilicon, ASTRI, MediaTek, China Unicom, Deutsche Telekom, Oppo, Xinwei, AT&T, Ericsson, Vodafone, ZTE, ZTE Microelectronics

R1-1611879
Performance evaluation for advanced CSI feedback
Huawei, HiSilicon
R1-1611596
Discussion on advanced CSI reporting for eFD-MIMO
Qualcomm Incorporated
R1-1612416
Rank 1 linear combination codebook and simulation results
Samsung
R1-1613262
Rank 2 linear combination codebook and simulation results
Samsung
Revision of R1-1612417
R1-1612661
Advanced CSI Codebook Structure
Ericsson
R1-1612662
Advanced CSI Performance and Overhead
Ericsson

R1-1612663
Wideband vs. Subband Amplitude Feedback
Ericsson
R1-1612665
Unconstrained vs. Constrained Beam Selection
Ericsson
R1-1612701
On feedback enhancements to support advanced CSI
NTT DOCOMO, INC.
R1-1613275
WF on advanced CSI codebook
Ericsson, Samsung, CATT, NTT DOCOMO, Kathrein Werke, Mitsubishi, Verizon, KT Corporation, LG Electronics

Proposed Working Assumption: 
· Adopt the proposal in R1-163275

· Reduce the options in both Config 1 and Config 2

· Support at least PUSCH CSI feedback

· FFS whether/how PUCCH CSI feedback is supported

R1-1613226
WF on quantised CSI reporting based on orthogonal basis
Huawei, HiSilicon, ZTE, ZTE Microelectronics

R1-1613246
WF on advanced CSI codebook
Ericsson, Samsung, CATT, NTT DOCOMO, Kathrein Werke, Mitsubishi, Verizon, KT Corporation, LG Electronics
· Alt 1: Config 1 from R1-1613246
· Support: E///, HW+HiSi (if power scaling is sub-band), ZTE (if number of beams is constrained), QC (if rank 1 is only reported on PUCCH)
· Object: Sams, ZTE (if number of beams is not constrained), LG
· Alt 1a: Config 1 from R1-1613246 with 2 beams and only QPSK

· Nok, ASB, E///, QC

· Alt 2: Config 2 from R1-1613246
· Support: Sams, Intel, LG, AT&T (if both PUSCH & PUCCH), Docomo, Nokia, ASB
· Object: E///, HW, HiSi
· Alt 2a: Config 2 from R1-1613246 with 2 beams

· Sams, LG, ZTE (if the 2 beams in W1 are selected by the UE)
· Alt 3: Config 1 + Config 2 from R1-1613246
· Support: E///, Sams, CATT, LG, Docomo, HW+HiSi (if power scaling is sub-band)
· Object: Intel, QC
· Alt 4: R1-1613226
· Support: HW, HiSi, ZTE
· Object: Sams, LG

R1-1613647
WF on Advanced CSI Codebook
Ericsson, Samsung, Huawei, HiSilicon, CATT, NTT DOCOMO, Kathrein Werke, Sprint, Deutsche Telekom, Vodafone, ZTE, ZTE Microelectronics, Xinwei, Mitsubishi, China Unicom, OPPO, Verizon, KT Corporation, ASTRI

Working Assumption: 
To be confirmed automatically at RAN1#88 if no significant issues are identified with UE complexity. 

Precoders are to be normalized in the equations below.
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· Feedback on PUSCH is supported

· Feedback on PUCCH is supported

· Details FFS until RAN1#88.
R1-1612825
Discussion on advanced CSI for Class B
Huawei, HiSilicon
R1-1612666
Support of Advanced CSI for CLASS B
Ericsson
R1-1611928
On beam combining codebook for Class B FD-MIMO
Intel Corporation
R1-1611173
Analysis of orthogonal and non-orthogonal basis
Huawei, HiSilicon
R1-1611174
Design of orthogonal basis in advanced CSI
Huawei, HiSilicon
R1-1611335
Codebook enhancement for advanced CSI
CATT
R1-1611748
Performance evaluation on linear combination based CSI
LG Electronics
R1-1611927
Remaining Details of Advanced CSI Feedback
Intel Corporation
R1-1611426
Further discussion on the design of linear combination codebook
ZTE, ZTE Microelectronics
R1-1612161
Discussion on the performance of CQI reporting based on the NZP CSI-RS
Intel Corporation

R1-1612415
Linear combination codebook design framework
Samsung
R1-1612664
Rank-2 W2 Codebook for Advanced CSI Reporting
Ericsson
6.2.2.1.2 Feedback mechanism enhancement

Including analog feedback, use of PUCCH format 3, and others
R1-1611175
Design of quantized channel weighting in advanced CSI
Huawei, HiSilicon

R1-1611427
Feedback mechanism for linear combination based CSI
ZTE, ZTE Microelectronics

R1-1611597
Discussion on analog CSI feedback
Qualcomm Incorporated

R1-1611749
Discussion on feedback mechanism for eFD-MIMO
LG Electronics

R1-1611878
Design of uplink channel for unquantized CSI feedback in advanced CSI
Huawei, HiSilicon

R1-1611880
Discussion on uplink channel for quantized channel weighting
Huawei, HiSilicon

R1-1612418
Periodic CSI reporting for class A
Samsung

R1-1612667
Feedback Mechanisms for Advanced CSI
Ericsson
6.2.2.1.3 Non-precoded CSI-RS codebook for 20 – 32 ports
R1-1611283
Design on Non-precoded CSI-RS codebook
Nokia, Alcatel-Lucent Shanghai Bell

R1-1611336
Class A codebook enhancement for 20 - 32 ports
CATT

R1-1611428
Discussion on Class A codebook for 20-32 ports
ZTE, ZTE Microelectronics

R1-1611598
Non-precoded CSI-RS Codebooks for 20-32 ports
Qualcomm Incorporated

R1-1611750
Performance evaluation on Class A codebook for eFD-MIMO
LG Electronics

R1-1611881
Codebook design for {20,24,28,32} antenna ports
Huawei, HiSilicon

R1-1611929
Codebook with beam broadening
Intel Corporation

R1-1612193
Discussion on Class A codebook design for up to 32 CSI-RS ports
ITRI

R1-1612419
Class A codebook extension and enhancement
Samsung

R1-1612668
On the Remaining Details of  Non-precoded CSI-RS  Codebook Design for 20 to 32 ports
Ericsson
R1-1613469
WF on non-precoded CSI-RS codebook CATT, Ericsson, Samsung, NTT DOCOMO, CATR, VIVO, OPPO, Xinwei
Revision of R1-1613232
R1-1613233
WF on class A codebook for 20-32 ports
Qualcomm, LG Electronics, AT&T, Nokia, Alcatel-Lucent Shanghai Bell, ZTE, ZTE Microelectronics 

Agreement:
· The Rel.13 rank 1-8 Class A codebook tables are extended to the agreed port layouts of {20, 24, 28, 32} ports
· All the four codebook Configs 1-4 of Rel-13 are supported in Rel-14 for 20,24,28 and 32 ports
· No other codebook Config is introduced for 20, 24, 28 and 32 ports
· Rank 5-8 codebooks for {20, 24, 28, 32} ports are extended from Rel-13 16-ports codebook 
6.2.2.2 Open-loop and Semi-open-loop
R1-1611279
Remaining Details on DMRS-based Semi-open Loop Transmission
Nokia, Alcatel-Lucent Shanghai Bell
R1-1611429
Further discussion on enhancements for DMRS-based Semi-Open-Loop Transmission
ZTE, ZTE Microelectronics
R1-1611599
Discussion on DMRS based semi-OL Transmission
Qualcomm Incorporated
R1-1611751
Discussion on semi-OL for eFD-MIMO
LG Electronics
R1-1612420
Simulation results for precoder cycling based on semi-open-loop transmission
Samsung
R1-1612162
Remaining Details of Open-loop transmission scheme
Intel Corporation
R1-1612816
Design of semi-open-loop transmission schemes
Huawei, HiSilicon
R1-1611340
Remaining issues on open-loop and semi-open-loop
CATT
R1-1612669
Remaining Details of Semi-Open Loop Transmission
Ericsson
R1-1612421
Transmission scheme for semi-open-loop
Samsung
R1-1612422
CSI reporting for semi-open-loop
Samsung
R1-1612423
DMRS enhancements for semi-open-loop
Samsung
R1-1612702
Semi-open-loop MIMO with beamformed CSI-RS
NTT DOCOMO, INC.
R1-1612817
Discussion on CSI feedback in semi-open-loop transmission
Huawei, HiSilicon
R1-1613224
WF on CSI feedback for DMRS based semi-open-loop transmission
Huawei, HiSilicon, Qualcomm
Proposals:

· For Class B K>1, N CRIs can be reported. N is configured by RRC signalling.
· Down select from
· Reported by PUSCH 
· Alternatively reported by PUCCH
· FFS: N
R1-1613276
WF on CSI feedback for semi-open-loop 
CATT, Samsung, Nokia, Alcatel-Lucent Shanghai Bell

Proposal:

· For the purpose of CSI feedback, adopt option 2 with pre-determined cycling pattern of beamforming on DMRS 
· For Rel.12 dual-stage codebook (4Tx/8Tx) and Rel.13 class A codebook, per-PRB-cycling within V1, V2, … VN where   
· 
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· FFS: Rel.14 class A codebooks (pending design details)
Agreement: 
· For the purpose of CSI derivation, the UE assumes option 1 with a single DMRS beam semi-statically configured by codebook subset restriction
· The single DMRS beam, which is the same for both ports 7&8, is indicated in the i2 field of codebook subset restriction 
R1-1613223
WF on transmission mode and signalling for semi-open-loop transmission
Huawei, HiSilicon, CATT, Ericsson, LGE, Nokia, ASB, ZTE, ZTE Microelectronics, Samsung
Agreement:

· DMRS based semi-open-loop transmission is introduced within existing transmission mode, i.e. TM9/10
· Configured by RRC signalling
· Semi-open-loop PDSCH transmissions are scheduled only using existing DCI formats 2C/2D with a new DMRS port indication table
· FFS whether semi-open-loop transmission is only with C-RNTI or also with SPS-C-RNTI
· Working assumption: Semi-open-loop is only specified for rank-1/2, unless there is quick consensus on an extension to rank 3/4 in RAN1#88. 
R1-1613277
WF on orphan RE
CATT, Samsung, Nokia, Alcatel-Lucent Shanghai Bell

FFS until RAN1#88:
· For DMRS-based semi-open-loop, 
· Orphan RE due to 2 ports CSI-RS: 
· Same procedure as in Rel.10 
· Orphan RE due to DMRS : down-select from 
· Option A:  1 orphan RE per allocated RB 
· Option B:  1 orphan RE in the last allocated RB (if number of allocated RB is odd)
· Option C: 1 orphan RE in the last allocated RB of every block of continuous RB allocation with an odd RB number
· Other options not precluded
· Location of orphan RE:  corresponding to DMRS ports 9/10 of the last DMRS CDM group (see next slide) 
6.2.2.3 Non-precoded CSI-RS
R1-1611341
CSI-RS design for CDM-2 and CDM-4
CATT
R1-1612671
On the Need for Additional CDM-4 Patterns for 28 and 32 Ports
Ericsson

R1-1612425
Discussions on CDM-4/-8 for non-precoded CSI-RS
Samsung

R1-1611342
CSI-RS design for CDM-8
CATT
R1-1611713
Proposals for non-precoded CSI-RS with CDM8
NEC
R1-1612670
CDM-8 Design for NZP CSI-RS
Ericsson

R1-1611430
Remaining discussion on non-precoded CSI-RS design for eFD-MIMO
ZTE, ZTE Microelectronics
R1-1613179
WF on CSI-RS design for CDM4
LG Electronics, Ericsson, Qualcomm, Intel, Huawei, HiSilicon, CATT
Agreement:

· No additional CDM-4 pattern is supported in Rel-14.
Samsung: note that this means that there is no explicit support for up to 6dB CSI-RS power boosting in the CDM-4 case . 

R1-1613229
WF on CDM aggregation for non-precoded CSI-RS
Samsung, LGE, Ericsson
Also supported by Docomo, Sony
R1-1613206
WF on CDM aggregation for 32 and 24 CSI-RS ports
ZTE, ZTE Microelectronics, Qualcomm, Intel
Also supported by Huawei, CATT, Xinwei

Agreement:

· CDM-8 patterns for {24, 32} ports can be configured by aggregation of CDM-2/4 patterns from different CSI-RS configurations
· For each CSI-RS resource (i.e. RE configuration), at least one aggregated pattern that supports full power utilization is supported
· FFS until RAN1#88:

· Whether more than one aggregated pattern supporting full power utilization per CSI-RS resource (i.e. RE configuration) is supported
· Whether any patterns which do not support full power utilization are supported (subject to performance benefit being shown)
· How to specify which aggregated patterns are not supported (if any)
· Working assumption: No additional RRC parameters will be specified for indication of the CDM-8 patterns 
· Can be revisited if benefit from additional RRC parameter is shown
· RRC signaling details are FFS 

· A CDM-8 pattern is contained within 1 PRB
R1-1613180
WF on port indexing for CDM4
LG Electronics, Qualcomm
R1-1613389
WF on port indexing for CDM-4
LG Electronics, Qualcomm, Ericsson, CATT, Samsung
Conclusion:
· Companies are encouraged to study the port indexing of CDM-4 considering CSI-RS port sharing including examples R1-1611752 and R1-1611600 until RAN1#88.  
· Other examples are not precluded.
R1-1611176
Density reduction of non-precoded CSI-RS
Huawei, HiSilicon
R1-1612424
Remaining details on NP CSI-RS overhead reduction
Samsung
R1-1611281
Details on Port Mapping and Density Reduction for Non-precoded CSI-RS
Nokia, Alcatel-Lucent Shanghai Bell
R1-1612703
Low-density CSI-RS and port sharing
NTT DOCOMO, INC.
R1-1611431
Aperiodic CSI-RS for non-precoded CSI-RS
ZTE, ZTE Microelectronics 
R1-1611712
Proposals for CSI-RS overhead reduction
NEC
R1-1612672
On CSI-RS Port Numbering for CSI-RS Configurations with Reduced Density
Ericsson
R1-1611600
Non-precoded CSI-RS design for up to 32 ports
Qualcomm Incorporated
R1-1611752
Discussion on remaining details for NP CSI-RS
LG Electronics
R1-1612818
Non-precoded CSI-RS port indexing
Huawei, HiSilicon
6.2.2.4 Other remaining issues
6.2.2.4.1 Remaining details of aperiodic and frequency domain reduced overhead CSI-RS
List of open issues:

· Choose X/Y values for activation/release (4 vs. 8)

R1-1613237
WF on MAC-CE based activation and release mechanism
Qualcomm, Xinwei
Agreement:

· RAN1 recommends X=Y=8ms for activation/release
· RAN1 to send an LS to RAN2. Chao to prepare a draft LS today, to be endorsed on Friday

· For the activation/release mechanism
· Simultaneous activation/release of the CSI-RS resources for multiple CSI processes and/or DL CCs can be supported 
· Detailed MAC CE signalling design & payload size & maximum #CC in one MAC CE is up to RAN2
· Note: maximum 7 bits required for each CSI process (e.g, K=8, N=4, 70 codepoints)
R1-1613697
[Draft] LS on MAC CE based activation/release mechanism for aperiodic and multi-shot CSI-RS
Qualcomm
Modify the action to ask RAN2 to confirm the proposal. 

Approved with this modification in R1-1613494. 
· EPDCCH vs. AP-CSI-RS collision

Agreement: Handle EPDCCH vs. AP-CSI-RS collision as eNB implementation issue

R1-1612676
On Collision Issue between EPDCCH and Aperiodic NZP CSI-RS
Ericsson

· Rate matching for AP-CSI

R1-1611753
Summary of email discussion [86b-11] on PDSCH rate matching
LG Electronics

R1-1613243
WF on PDSCH rate matching for supporting aperiodic CSI-RS 
Samsung, AT&T, CATT, Ericsson, Huawei, HiSilicon, ITL, ITRI, KDDI, LGE, NTT DOCOMO, Qualcomm
Agreement:
· For PDSCH rate matching, 2-bit 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.
· AP ZP CSI-RS resource signaling field descriptions are
· State ‘0’:  The 1st RRC-configured AP ZP CSIRS is indicated to be applied.

· State ‘1’:  The 2nd RRC-configured AP ZP CSIRS is indicated to be applied.
· State ‘2’:  The 3rd  RRC-configured AP ZP CSIRS is indicated to be applied.
· State ‘3’:  The 4th  RRC-configured AP ZP CSIRS is indicated to be applied.
· This applies only to the DCIs used for non-fallback mode

· QCL for AP-CSI-RS and multi-shot (MS)-CSI-RS

R1-1613645
WF on remaining issues on QCL for eFD-MIMO
LG Electronics, AT&T, CATT, ITL, KT Corporation, Mitsubishi Electric, Nokia, Alcatel-Lucent Shanghai Bell, NTT DOCOMO, Samsung, Xinwei

Proposal:

· For QCL indication on DMRS to multi-shot NZP CSIRS, in TM10, NZP CSI-RS activation/deactivation can be configured with UEs configured with QCL Type B, where

· NZP CSIRS configured for activation/deactivation can be indicated in PQI for QCL purpose, and follow legacy QCL assumption. 

· UE is not expected to receive PQI indication regarding the multi-shot NZP CSIRS within X(ms) from the NZP CSIRS activation. FFS on X.

· Note: NZP CSI-RS not configured for activation/deactivation can also be indicated for QCL purpose.

· In TM10, aperiodic NZP CSIRS can be configured with UEs configured with QCL Type B, where

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

R1-1613734
WF on QCL issues for eFD-MIMO
LG Electronics, CATT, Ericsson, NTT DOCOMO, Qualcomm, Samsung
Working Assumption:

Working Assumption will be confirmed in RAN1#88 if benefit is confirmed compared to using periodic NZP CSI-RS and significant problems are not identified. 
· In TM10, activation/deactivation of an NZP CSI-RS with subframe_config can be configured with UEs configured with QCL Type B, where
· NZP CSI-RS configured for activation/deactivation can be indicated in PQI for QCL purposes, and follow legacy QCL assumption. 
· UE does not expect to receive PQI indication before receiving Ω (>1) activated NZP CSI-RSs from an NZP CSIRS activation. FFS on Ω – send an LS to RAN4 to ask for their advice – Jonghyun (LG) R1-1613495 – for email approval until Wed 23rd Nov.
· UE does not expect that a PQI indication is received which indicates a deactivated NZP CSI-RS. FFS the spec impact.
· Note: NZP CSI-RS not configured for activation/deactivation can also be indicated for QCL purpose.
· DCI signalling for AP-CSI-RS resource selection

R1-1612679
Email Summary: [86b-12] Aperiodic CSI-RS selection for eFD-MIMO
Ericsson
R1-1613723
WF on aperiodic CSI-RS resource selection
Ericsson, Samsung, KT
Revision of R1-1613234
R1-1613728
WF on Aperiodic CSI-RS Resource Selection
Huawei, HiSilicon, Qualcomm, Nokia, Alcatel-Lucent Shanghai Bell, LG Electronics, CATT

· Support for higher overhead reduction factors (such as 4 or 8) for Class B

R1-1611930
Remaining details on overhead reduction for Class B FD-MIMO
Intel Corporation

R1-1613080
On Additional Density Values for Class B NZP CSI-RS
Ericsson
R1-1613235
WF on density reduction of beamformed CSI-RS
Huawei


R1-1611753
Summary of email discussion [86b-11] on PDSCH rate matching
LG Electronics

R1-1612679
Email Summary: [86b-12] Aperiodic CSI-RS selection for eFD-MIMO
Ericsson
R1-1611282
On QCL, Rate Matching and DCI signaling for Aperiodic CSI RS
Nokia, Alcatel-Lucent Shanghai Bell

R1-1611343
Remaining issues on aperiodic CSI-RS
CATT

R1-1611345
Remaining issues on frequency domain CSI-RS overhead reduction
CATT

R1-1611432
Remaining details for aperiodic CSI-RS
ZTE, ZTE Microelectronics

R1-1611601
Discussion on CSI relaxation for aperiodic CSI-RS
Qualcomm Incorporated

R1-1611602
Remaining details on aperiodic CSI-RS
Qualcomm Incorporated

R1-1611754
Remaining details on PDSCH rate matching
LG Electronics

R1-1611755
Remaining details on QCL assumptions for eFD-MIMO
LG Electronics

R1-1611756
Remaining details on aperiodic beamformed CSI-RS
LG Electronics

R1-1611930
Remaining details on overhead reduction for Class B FD-MIMO
Intel Corporation

R1-1612426
Remaining Issues on Aperiodic CSI-RS
Samsung

R1-1612427
Support of QCL indication for aperiodic and multi-shot CSI-RS
Samsung

R1-1612428
Remaining details of aperiodic ZP CSI-RS
Samsung

R1-1613080
On Additional Density Values for Class B NZP CSI-RS
Ericsson
Revision of R1-1612673
R1-1612674
QCL for Multi-Shot or Aperiodic CSI-RS
Ericsson

R1-1612675
Remaining Details on PDSCH Rate Matching
Ericsson

R1-1612676
On Collision Issue between EPDCCH and Aperiodic NZP CSI-RS
Ericsson

R1-1612677
Remaining Details of Aperiodic CSI-RS Resource Selection
Ericsson

R1-1612678
On PHICH Collision Issue Related to Reusing CS Field for Aperiodic CSI-RS Resource Selection
Ericsson

R1-1612819
Rate matching for Beamformed CSI-RS
Huawei, HiSilicon

R1-1612820
Remaining details on aperiodic and multi-shot CSI-RS
Huawei, HiSilicon
R1-1613236
WF on CSI relaxation for aperiodic CSI-RS
Qualcomm

6.2.2.4.2 Remaining details of Hybrid CSI
List of open issues:

· PUCCH format for 1st eMIMO-Type

From RAN1#86bis:

Conclusions: More discussion is needed on the proposal below. If the use of PF-3 (e.g. the proposal below) cannot be agreed by RAN1#87 (Reno), the use of PF-2 will be agreed.

· Use PUCCH format 3 (PF-3) for CSI reporting of 1st eMIMO-Type
· A PF-3 resource is allocated for CSI reporting and/or A/N
· PF resource usage follows legacy-like procedures as follows:
· For N≥1 CC(s):

· CSI-only reporting: Use PF-3 resource allocated for CSI

· A/N-only: If A/N is for Pcell only, use PF-1A/1B resource allocated for A/N. Otherwise use PF-3 resource allocated for A/N

· CSI and A/N collision: multiplex CSI and A/N using PF-3 resource allocated for A/N
· For TDD scenario, the DAI is set to be 1 (i.e. PF-1A/B is used only if for PCell and DAI in DCI format is the first DAI with value 1 that the UE detects)
Agreement: PF-2 is used for the 1st eMIMO-Type
· A-CSI triggering 

R1-1613239
WF on PUSCH CSI feedback
LG Electronics, Samsung, Qualcomm, Huawei, HiSilicon, ZTE, ZTE Microelectronics

Agreement:

· For aperiodic CSI reporting for hybrid CSI mechanism 1 

· 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 legacy CSI request field is used to jointly indicate the triggered eMIMO-Type and CSI process.

· Reuse the legacy RRC approach for configuration of the trigger 

· Additional scheme(s) for hybrid CSI?  1) Independent PUCCH-PUSCH config, 2) CRI-only reporting for 1st eMIMO-Type

R1-1613282
WF on Hybrid CSI Reporting
NTT DOCOMO, LG Electronics, Nokia, Alcatel-lucent Shanghai Bell, Qualcomm, Samsung, Xinwei, ZTE, ZTE Microelectronics

Note: Huawei has some concern on the benefit of this mechanism
Agreement:

· Hybrid mechanism 2:
· Hybrid CSI reporting with 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 resources for the 2nd eMIMO-Type
· For the 1st eMIMO-Type, CRI is reported
· For the 2nd eMIMO-Type, CQI/PMI/RI are reported
· Total number of CSI-RS resources across 2 eMIMO-Types is limited by Rel. 13 UE capability Kmax.
· Total number of CSI-RS APs across 2 eMIMO-Types is limited by Rel. 13 UE capability Nmax.
R1-1613238
WF on PUCCH CSI feedback
LG Electronics, Samsung, ZTE, ZTE Microelectronics, CATT

Agreement:

· For periodic CSI reporting for hybrid CSIRS mechanism 1 
· Subframe offset of CSI(1) can be configured. 
· The following table is used to configure periodicity and offset of CSI(1):
· Note that this table is the same as legacy CRI table
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· For periodic CSI reporting for hybrid CSIRS mechanism 2, reuse the legacy CRI configuration table for the 1st eMIMO-Type
· For periodic CSI reporting for hybrid CSIRS mechanism 1 
· Collision handling: CSI of 1st eMIMO has the same priority as legacy CRI.
R1-1613178
WF on CSI reporting configuration for hybrid CSI
ZTE, ZTE Microelectronics, Intel, NTT DOCOMO 
Also supported by: LG, Xinwei
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Proposal:

· Support combination 1 for hybrid CSI mechanism 1
· P-CSI is configured for the 1st eMIMO-Type and A-CSI is configured for the 2nd eMIMO-Type
· Use legacy P-CSI configuration for the 1st eMIMO-Type and A-CSI configuration for the 2nd eMIMO-Type
R1-1611433
Email discussion summary: [86b-15] eMIMO-Types for eFD-MIMO
ZTE, ZTE Microelectronics
R1-1611278
Remaining Details of Hybrid CSI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1611344
Remaining issues on hybrid CSI
CATT

R1-1611434
Remaining details for Hybrid CSI
ZTE, ZTE Microelectronics

R1-1611603
Remaining details on hybrid CSI
Qualcomm Incorporated

R1-1611757
Remaining details on CSI feedback for Hybrid CSI-RS
LG Electronics

R1-1611884
Remaining details on Class A+Class B hybrid CSI-RS
Huawei, HiSilicon

R1-1611885
On Class B K>1 and Class B K=1 Hybrid CSI
Huawei, HiSilicon

R1-1612429
Remaining Issues of Hybrid CSI
Samsung

R1-1612430
Partial port hybrid CSI reporting
Samsung

R1-1612592
On CSI reporting for hybrid CSI
Intel Corporation

R1-1612680
Aperiodic Hybrid CSI Reporting
Ericsson

R1-1612704
CSI Reporting for Hybrid CSI-RS
NTT DOCOMO, INC.
6.2.2.4.3 Remaining details of UL DMRS
List of open issues:

· Sequence design for L=30

R1-1613079
On Length-30 Base Sequence Design for UL DMRS with IFDMA
Ericsson
R1-1613241
WF on UL DMRS-sequence design

Nokia, Alcatel-Lucent Shanghai Bell, Intel, Qualcomm, CATT, LG, Samsung
Agreement:

· Length-30 base sequences can be obtained from ZC sequences of length-31 by truncating 1st element. 
· CS/OCC/IFDMA table

R1-1613240
WF on UL DMRS
Nokia, Alcatel-Lucent Shanghai Bell, Samsung, CATT, LG
Proposal:
· FFS: Additional one DCI bit is introduced to switch between new and legacy table.
·  new CS/OCC/IFDMA mapping table is shown as below. 
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R1-1613242
WF on DL control signalling for IFDMA based DMRS 
Huawei, HiSi, Qualcomm
Proposal:

· The table below Proposal 3 in R1-1608603 is used for new CS/OCC/IFDMA mapping table. 
·  Additional one bit in DCI is introduced to indicate one of the CSF mapping tables.
Working assumption:
· Table 1 with an additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space

· FFS: Whether this is also applicable to SPS-RNTI
· Note: In common search space the legacy table will be used 

Table 1
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· Support for comb hopping

R1-1612682
On Inter-Slot or Inter-Subframe Comb Hopping for UL DMRS with IFDMA
Ericsson
R1-1611280
Remaining Details on UL DMRS Design
Nokia, Alcatel-Lucent Shanghai Bell
R1-1613107
WF on comb hopping for UL DMRS
Intel, Qualcomm
Proposal:
· Inter-slot and inter-subframe comb hopping is supported.
· Inter-slot comb hopping is dynamically indicated by the CS/OCC table in UL DCI 
· FFS details of hopping pattern indication
· Inter-subframe comb hopping can be semi-statically configured by RRC signaling
· Both inter-slot and inter-subframe comb hopping can be enabled simultaneously
Conclusion: 

· There is no consensus in supporting inter-slot hopping in Rel.14.

· Offline discussion on the need for supporting inter-subframe hopping in Rel.14, Continue discussion until RAN1#88.

R1-1611604
Remaining details on uplink DMRS for FD-MIMO
Qualcomm Incorporated
R1-1611435
Remaining details for uplink DMRS
ZTE, ZTE Microelectronics
R1-1611882
Details on joint CS/OCC/IFDMA indication for uplink DMRS
Huawei, HiSilicon
R1-1611758
Remaining details on UL-DMRS enhancement
LG Electronics
R1-1611883
Remaining details on uplink DMRS
Huawei, HiSilicon
R1-1611931
Remaining Details of UL DMRS
Intel Corporation
R1-1612431
Remaining details for UL DMRS enhancement for eFD-MIMO
Samsung
R1-1612683
On Joint CS/OCC/IFDMA Mapping Table for Enhanced UL DMRS in eFD-MIMO
Ericsson
6.2.2.4.4 Others

