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MIMO
[bookmark: _Toc494788962]Multi-antenna scheme
Physical control channel related issues are to be discussed in the agenda item for scheduling/HARQ aspects.
R1-1718681	Open issues on RRC parameters for Multi-antenna scheme	Ericsson

R1-1719042	NR UL MIMO Offline Session Notes	Ericsson
[bookmark: _Toc494788963]Remaining details on codeword mapping 
R1-1718798	Summary of Open Issues on Layer Mapping	Samsung

Agreement:
No additional CW-layer correspondence is supported, at least in Rel-15, for >4 layers

Conclusion:
There is no consensus on supporting 2-CW layer mapping in addition to agreed 1-CW mapping, for 2, 3, and 4 layers for completion by December, 2017

R1-1718991	WF on RE mapping for DFT-SOFDM with intra-slot FH	Samsung, Nokia, NSB, Ericsson, Intel Corporation, MediaTek, Interdigital, CATT, ITRI, ETRI, KT Corporation, Acorn Technologies, Panasonic, Bouygues Telecom

Working Assumption
For DFT-SOFDM for single codeblock with intra-slot frequency hopping, only Option 1 is supported:
The RE mapping is performed with the following order:
Frequency-first mapping followed by time and sub-slot: the modulated symbols are first mapped across sub-carriers, then across DFT-SOFDM symbols within a sub-slot, then across sub-slots (occupying different sets of PRBs)
FFS: DFT-SOFDM for multiple codeblock with intra-slot frequency hopping 

R1-1719022	WF on RE mapping for DFT-s-OFDM with frequency hopping	NTT DOCOMO, AT&T, ZTE, Sanechips, vivo, Sharp, Sony, NEC, Motorola, Lenovo, Softbank, Mitsubishi, Deutsche Telekom, China Telecom, Fujitsu, CHTTL

Possible Agreement:
For each of the following channels, c_init used for data scrambling will at least depend on UE specifically configured scrambling ID (scrambling ID is C-RNTI by default)
· PDSCH
· PUSCH
More offline discussion

Email discussion on the parameters for detemination of c_init for data scrambling until Oct 27 – Mattias (Ericsson)

R1-1718187	Remaining details on CW mapping	NTT DOCOMO, INC.
R1-1718384	Codeword to layer Mapping for DFTsOFDM with Frequency Hopping	AT&T
[bookmark: _GoBack]R1-1717361	Remaining details on CW to MIMO layer mapping	Intel Corporation

R1-1717295	Remaining details of codeword mapping in NR	Huawei, HiSilicon
R1-1717416	Remaining details of codeword mapping	ZTE, Sanechips
R1-1717466	On remaining details of codeword mapping	vivo
R1-1717594	Finalizing Layer Mapping	Samsung
R1-1717806	On codeword mapping	CATT
R1-1717865	Remaining details of codeword mapping for DFT-s-OFDM	Lenovo, Motorola Mobility
R1-1717935	Discussion on codeword mapping	LG Electronics
R1-1718335	Remaining details on codeword mapping	MediaTek Inc.
R1-1718424	Further details on CW mapping	Ericsson
R1-1718535	Remaining issues on CW to layer mapping	Qualcomm Incorporated
R1-1718666	Discussions on additional CW-to-Layer correspondences	Sony
[bookmark: _Toc494788964]Codebook based transmission for UL 
R1-1718856	Summary of Issues and WFs on Codebook based transmission for UL	Intel

R1-1718897	WF on 4Tx UL codebook for DFTs-OFDM	LG Electronics, CATT, Intel, Nokia, NSB

Agreement:
· At least for the case where single SRS resource is configured and for DFT-S-OFDM, support additional 4Tx rank 1 codebook below
[image: ]
· Send an LS to RAN4 to inform that RAN1 has agreed to support the above UL codebook (codebook indices 16~27) for 4TX UEs and request feedback from RAN4 (ex: MPR) on feasibility – Peter (will comeback on Thursday): Approved in R1-1719044

R1-1718994	LS

Agreement:
· For 4 Tx with wideband TPMI, use at least single stage DCI
FFS for 2 stage DCI
· For wideband TPMI, for NR 4 Tx codebook for CP-OFDM, downselect one of:
Alt 1: Rel-10 UL, possibly with additional entries: 
Alt 2: Rel-15 DL, possibly with additional entries: 
Alt 3: Rel-8 DL, possibly with additional entries
· Evaluate performance of candidate codebooks & decide by RAN1#91


Agreement:
NR supports 3 levels of UE capability for UL MIMO transmission 
· Full coherence
All ports can be transmitted coherently
· Partial coherence
Port pairs can be transmitted coherently
· Non-coherence
No port pairs can be transmitted coherently
TPMI codewords from the codebook are used by gNB accordingly

Proposal
For TPMI size, 
· By RAN1#91, downselect to one alternative among:
Alt 1: Restrict codewords from 2 or 4 Tx codebooks, reducing TPMI bitwidth:  
· Alt 1.1 From RRC configuration, UE can be configured with a table that maps codepoints to codewords in a table
· Alt 1.2 Restriction is determined according to UE coherence capability
Alt 2: Use same TPMI size for coherent, non-coherent, and partially coherent operation
· Note: Alt 2 has no RRC impact
The alternative selected in RAN1#91 should not have RRC impact
More offline discussion

R1-1719152	WF on uplink Codebook Subset Restriction	MediaTek, Intel, ZTE, Sanechips, AT&T, III, CHTTL, Lenovo, Motorola Mobility, OPPO, Huawei, HiSilicon, Samsung
Email discussion on TPMI size until Oct 27, Weidong (MediaTek)

Agreement:
For 1 SRS resource
· Full coherence
· All ports corresponding to ports in an SRS resource can be transmitted coherently
· Non-coherence
· All ports corresponding to ports in an SRS resource are not transmitted coherently
· Partial coherence
· Ports pairs corresponding to ports in an SRS resource can be transmitted coherently

Agreement:
· In RAN1#91, decision will be made whether, in addition to codebook based transmission using one SRS resource, codebook based transmission using multiple SRS resource including non-coherent inter-SRS resource transmission is supported
· Non-coherent inter-SRS resource transmission: 
· FFS: use of two DCI, with one TPMI per DCI
· One TPMI/TRI per SRS resource is signaled 
· Note: Indication of selection of multiple SRS resources was agreed

R1-1718477	TPMI Indication for Frequency Selective UL Precoding 	InterDigital, Inc.
R1-1717807	Further discussion on codebook based transmission for UL	CATT
R1-1718024	Remaining issues on UL codebook design	Guangdong OPPO Mobile Telecom

R1-1717362	Remaining issues on codebook based UL transmission	Intel Corporation
R1-1717417	Codebook based UL transmission	ZTE, Sanechips
R1-1717467	Discussion on codebook based UL transmission	vivo
R1-1717595	Codebook-Based UL Transmission	Samsung
R1-1717864	Discussion on Codebook based UL transmission	Lenovo, Motorola Mobility
R1-1717936	Discussion on codebook based transmission for UL	LG Electronics
R1-1718188	Codebook design for uplink	NTT DOCOMO, INC.
R1-1718237	Codebook based transmission for UL MIMO	Huawei, HiSilicon
R1-1718336	Codebook based transmission for UL	MediaTek Inc.
R1-1718385	On UL MIMO with Codebbok	AT&T
R1-1718425	Codebook Based UL MIMO	Ericsson
R1-1718507	UL Codebook Based Transmission and Codebook Design	Nokia, Nokia Shanghai Bell
R1-1718536	Codebook based UL transmission	Qualcomm Incorporated
[bookmark: _Toc494788965]Non-codebook based transmission for UL
R1-1718871	Summary of issues on UL non-codebook based transmission	Nokia, Nokia Shanghai Bell

Agreement:
· Only wideband SRI is supported in Rel-15 for non-codebook based UL transmission
· The above does not preclude frequency selective precoding on SRS

R1-1718917	WF on DL measurement RS indication for non-codebook based transmission for UL MIMO	Huawei, HiSilicon, Intel, Nokia, NSB, Ericsson, DCM

R1-1719166	WF on DL measurement RS indication for non-codebook based transmission for UL MIMO	Huawei, HiSilicon, Intel, Nokia, Nokia Shanghai Bell, Ericsson, DOCOMO, MediaTek, CATT, LG Electronics, Spreadtrum, China Telecom, OPPO, Sharp, KT Corporation, Lenovo, Motorola Mobility, Samsung, Deutsche Telekom

Agreement:
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded AP-SRS resource via DCI
· The DL measurement RS is a CSI-RS for CSI acquisition
· Specify the following mechanism for DCI signalling:
· Using the same field for AP-SRS resource triggering 
· Association between triggering state, triggered SRS resource(s) and the CSI-RS resource ID is higher layer configured
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded P/SP-SRS resource via higher layer signalling
· The DL measurement RS is a CSI-RS for CSI acquisition
· AP-SRS(s) association with P(>1)-port AP-CSI-RS: 
· AP-CSI-RS can be transmitted in the same slot as the DCI containing AP-SRS trigger. 
· The AP-SRS(s) is transmitted X symbols after AP-CSI-RS. 
· FFS: The scope of X and whether the AP-SRS and AP-CSI-RS can be in the same slot
· AP/SP/P-SRS(s) association with P(>1)-port P/SP-CSI-RS
· Timing of UL precoder calculation based on the associated CSI-RS is up to UE implementation

R1-1719185	WF on Multiple SRI & SRS Resource Transmission	Ericsson, ZTE, Sanechips, Huawei, HiSilicon, Intel, MediaTek, Samsung, CATT, Nokia, NSB
Email discussion on SRS grouping until Oct 27, Mark (Ericsson)

R1-1717296	Non-codebook based transmission for UL MIMO	Huawei, HiSilicon
R1-1717753	PUSCH precoder determination for non-codebook-based UL MIMO transmission	Spreadtrum Communications
R1-1717596	Discussion on Non-Codebook-Based UL Transmission	Samsung

R1-1717363	Remaining issues on non-codebook based UL transmission	Intel Corporation
R1-1717418	Non-Codebook based UL transmission	ZTE, Sanechips
R1-1717468	Discussion on non-codebook based UL transmission	vivo
R1-1717808	Further discussion on non-codebook based transmission for UL	CATT
R1-1717937	Discussion on non-codebook based transmission for UL	LG Electronics
R1-1718025	Further discussion on uplink non-codebook transmission	Guangdong OPPO Mobile Telecom
R1-1718189	Non-codebook based transmission for uplink	NTT DOCOMO, INC.
R1-1718386	On Non Codebook based UL MIMO	AT&T
R1-1718426	Non-Codebook Based UL MIMO	Ericsson
R1-1718478	On Non-Codebook UL Transmission 	InterDigital, Inc.
R1-1718508	Non-codebook based UL-MIMO transmission	Nokia, Nokia Shanghai Bell
R1-1718537	Non-codebook based UL transmission	Qualcomm Incorporated
[bookmark: _Toc494788966]PRB bundling for DL
R1-1718958	Summary of Issues on DL PRB Bundling	vivo

Agreement:
UE is configured with PRB bundling size(s) per BWP

Agreement:
For broadcast PDSCH, multi-cast PDSCH, and unicast PDSCH before RRC configuration, PRB bundling size is 2

R1-1719072	Summary of Offline Discussions on DL PRB Bundling	vivo

Agreement:
1-bit DCI field for indication of PRB bundling size can be configured to be present by RRC
R1-1719147	WF on usage of 1 bit DCI	InterDigital, LGE, Samsung, Vivo, CATT, NTT Docomo, Qualcomm, ZTE, Sanechips, Ericsson, IITH, IITM, CEWiT, Tejas Networks, Convida Wireless, Sharp, Mitsubishi, ITL, KRRI, Huawei, HiSilicon, Panasonic, KT

Agreement:
· When 1-bit DCI field is present, the following configuration is supported
· Candidate values: {2, 4, scheduled BW}
· FFS: support 1 as an additional candidate value
· The DCI bit field indicated “1” : select one value from one or two RRC configured candidate values
· When two candidate values are configured, one value is implicitly determined
· FFS details of implicit determination (e.g., scheduled BW, RBG-based, subband size, PDCCH REG bundling size, BWP, DMRS pattern, etc.)
· The DCI bit field indicated “0”: select one RRC configured candidate value
· When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4

R1-1717364	On PRB bundling for DL	Intel Corporation
R1-1718427	PRB bundling for DL	Ericsson
R1-1718509	On remaining issues on PRB bundling	Nokia, Nokia Shanghai Bell

R1-1717297	PRB bundling size for DL data precoding	Huawei, HiSilicon
R1-1717419	On PRB Bundling	ZTE, Sanechips
R1-1717469	Discussion on PRB bundling for DL	vivo
R1-1717597	PRB bundling for NR DMRS	Samsung
R1-1717809	PRB bundling for DL transmission	CATT
R1-1717938	Discussion on PRB bundling	LG Electronics
R1-1718479	Discussion on Dynamic PRG Size Indication	InterDigital, Inc.
R1-1718538	Discussion on PRB bundling for DL	Qualcomm Incorporated
[bookmark: _Toc494788967]Other 
R1-1718755	Summary of offline discussion on UL MIMO Open Issues	Ericsson

Agreement:
· For non-codebook based UL transmission, a total of up to 4 SRS ports can be indicated by SRI(s) using one DCI field

Agreement:
· Confirm the following working assumption:
· For non-codebook based precoding, each SRS resource contains one port

Agreement:
· For single SRS resource case with CP-OFDM with 2 ports 
Use Alt 1 from RAN1#90: include TPMIs 4 & 5 for rank 1 and TPMI 2 for rank 2, except the scale factor is FFS

R1-1717298	Rate matching for data channels	Huawei, HiSilicon
R1-1717365	On antenna calibration signal	Intel Corporation
R1-1717420	Discussion on rate matching	ZTE, Sanechips
R1-1717421	On Transmission Setting	ZTE, Sanechips
R1-1717598	Discussion on DL/UL multi-TRP/-panel supports	Samsung
R1-1717599	Continuous precoding for NR DMRS in time domain	Samsung
R1-1717600	CSI Feedback Overhead Reduction for NCJT	Samsung
R1-1717601	Discussion on transmission parameter sets	Samsung
R1-1717602	Discussion on transition between NR network coordination schemes	Samsung
R1-1718026	Discussion on UL transmission mode design	Guangdong OPPO Mobile Telecom
R1-1718423	Differential Rank Indication for Multi-subband UL MIMO	Huawei, HiSilicon
R1-1718428	Scrambling for data channels	Ericsson
R1-1718429	Single Antenna and Antenna Selection UL Transmission	Ericsson
R1-1718430	Uplink Transmission on Non-homogeneous Arrays	Ericsson
R1-1718480	On PDSCH rate matching for NR 	InterDigital, Inc.
R1-1718734	UL MIMO Signaling Details	Ericsson

[bookmark: _Toc494788968]CSI acquisition and beam management
R1-1718682	Open issues on RRC parameters for CSI acquistion and beam management	Ericsson
[bookmark: _Toc494788969]CSI measurement 
R1-1718910	Summary of CSI measurement	ZTE, Sanechips

Agreement:
For ZP CSI-RS based IMR, following combinations of P/SP/AP CMR and IMR are supported
For semi-persistent CSI reporting,
	
	PR CMR
	SP CMR
	AP CMR

	PR IMR
	YES
	NO
	NO

	SP IMR
	NO
	YES
	NO

	AP IMR
	NO
	NO
	NO


For aperiodic CSI reporting,
	
	PR CMR
	SP CMR
	AP CMR

	PR IMR
	YES
	NO
	NO

	SP IMR
	NO
	YES
	NO

	AP IMR
	NO
	NO
	YES





Agreement:
At least the following patterns are supported for ZP CSI-RS for IMR:
One pattern from (2,1), (2,2), (4,1)

R1-1719005	Offline Summary of CSI measurement	 ZTE, Sanechips
	
Agreement:
· Configuration of resources for rate matching is separate from configuration of resources for interference measurement.

Working Assumption:
For ZP CSI-RS based IMR, support (2,2) and (4,1) which are configurable by RRC signalling
· Note: Study until next meeting whether support of both (2,2) and (4,1) are both necessary. If not, RRC configurability will be removed.

R1-1719186	WF on aperiodic CSI-RS triggering	ZTE, Sanechips, Samsung, LG Electronics, NTT DOCOMO, Qualcomm, Intel, ASTRI, Verizon, KDDI, IITH, CEWiT, IITM, Tejas Networks, CHTTL, Sharp, NEC, MediaTek, KT Corporation, Nokia, NSB

Working Assumption:
· Aperiodic CSI-RS is triggered by RRC+DCI or RRC+MAC-CE+DCI
· If number of RRC configured resource sets across all CCs is less than 2N, RRC+DCI is used.  Otherwise, RRC+MAC-CE+DCI is used.
· FFS on the value of N
· The triggering is done per CSI-RS resource set

Email discussion on the value of N for aperiodic CSI-RS is triggering until 27th of Oct – Ruyue (ZTE)


Agreement:
For non-PMI feedback, support the following port index indication method:
· Port index indication is signaled to UE for RI/CQI calculation in non-PMI feedback
· Port index indication per CSI-RS resource is configured by RRC to select the CSI-RS port(s) used for RI/CQI calculation per rank
· Identity matrix is assumed by UE on the selected CSI-RS ports for RI/CQI calculation
· N ports are selected for rank N
· The CSI-RS resource can be dynamically selected for CSI reporting in CSI framework


R1-1719178	WF on NZP CSI-RS based interference measurement	Huawei, HiSilicon, Qualcomm, Ericsson, IITH, Intel, Spreadtrum, OPPO, China Unicom, vivo, Interdigital, IITM, Deutsche Telekom, CeWiT, KDDI, NEC, Vodafone, CMCC, Sharp, Tejas Networks, ASUSTeK, Softbank, Sony, CATR, China Telecom, III, Mitsubishi, ZTE, Sanechips, CATT, Samsung

Agreement:
· A set of NZP CSI-RS resource(s) is configured to a UE for channel and interference measurements, where
· A subset of the set of NZP CSI-RS resource(s) are for channel measurement and another subset of the set of NZP CSI-RS resource(s) are for interference measurement
· Network indicates via DCI the subset of NZP CSI-RS resource(s) for channel measurement and the subset of CSI-RS resource(s) for interference measurement
· FFS: Whether the DCI indication is the dynamic triggering of one or multiple CSI reporting setting(s) or not
· FFS: some CSI-RS resource(s) from two NZP CSI-RS resource subsets can be overlapped or not
· UE assumes each port of channel measurement NZP CSI-RS resource(s) corresponds to a desired layer if no PMI and RI feedback


R1-1718539	Details of CSI measurement	Qualcomm Incorporated
R1-1717939	Discussion on CSI measurement	LG Electronics
R1-1717422	Remaining details on CSI measurement	ZTE, Sanechips

R1-1717299	Channel and interference measurement for CSI acquisition	Huawei, HiSilicon
R1-1717366	Remaining issues on interference measurement for CSI	Intel Corporation
R1-1717470	Discussion on CSI measurement	vivo
R1-1717603	Discussions on CSI measurements	Samsung
R1-1717754	NZP CSI-RS for interference measurement	Spreadtrum Communications
R1-1717810	Remaining issues on reciprocity based operation	CATT
R1-1718053	Discussion on CSI Measurement	Guangdong OPPO Mobile Telecom
R1-1718190	Views on CSI measurement for NR	NTT DOCOMO, INC.
R1-1718387	Remaining details on CSI measurements for NR	AT&T
R1-1718431	On CSI measurement	Ericsson
R1-1718660	Considerations on interference measurement	Sony
R1-1718706	On the channel reciprocity support for CSI acquisition	Nokia, Nokia Shanghai Bell
[bookmark: _Toc494788970]CSI reporting
R1-1718956	Summary of views on CSI reporting (agenda item 7.2.2.2)	Ericsson

R1-1718886 	WF on omission rules for partial Part 2 reporting	ZTE, Sanechips, Ericsson, MediaTek, Samsung, NTT DOCOMO, ASTRI, CATT
Also supported by Nokia, NSB

Agreement:
For NR CSI reporting on PUSCH, Part 2 information bits of partial subbands can be omitted.  
· Support the following priority rule to omit partial Part 2, where the priority level goes from high to low from Box #0 to Box #2N, and the omission granularity is one box in the following picture
· N is the number of CSI reports in one slot
· The CSI report numbers correspond to the order in the CSI report configuration
[image: ]
· Down-select one of the following Alts for CQI calculation in RAN1#91
· Alt 1: Subband CQI for each omitted subband is calculated assuming PMI in the nearest subband(s) with Part 2 reporting
· Alt 2: Subband CQI for each omitted subband is calculated assuming PMI in this subband

R1-1718955 	WF for Subband Size for CSI	Samsung, Ericsson, ZTE, Sanechips

[bookmark: _Hlk495503020]Agreement:
For a given bandwidth of the active bandwidth part, a UE can be configured with one out of two subband sizes via higher layer signaling
The two possible values are described as follows
	Carrier bandwidth part (PRBs)
	Subband Size (PRBs)

	24 – 60
	[6], [12]

	61 – 100
	8, [16]

	101 – 150
	[10], [20]

	151 – 200
	12, [24]

	201 – 275
	16, [32] 



R1-1718869	WF on remaining details on Codebook Subset Restriction for Type I Single-Panel codebook		Ericsson, Intel Corporation, Samsung, CATT, LG Electronics

Agreement:
· For Type I SP, rank 3-4 codebooks for 16, 24, and 32 ports
Use single bitfield to determine restricted  depending on restricted 
 is restricted if at least one of  is restricted
FFS: Introduction of inter-group co-phasing restriction

Agreement:
The RI payload depends on the rank restriction signalling.
LTE approach for rank restriction using a bitmap of size-8, where bit  indicates if rank  is allowed to be reported

R1-1718870	WF for remaining details on aperiodic CSI on PUCCH	Ericsson
Also supported by Nokia, NSB


Agreement:
At most RI=2 is allowed to be reported for a CSI report setting configured with Type II codebook

Possible Agreement:
One Resource Setting used for P/SP/AP CSI can only contain one resource set
· Above applies only for CSI acquisition
More offline discussions
Emails discussion on resource setting for P/SP/AP CSI until Oct 27 – Sebastian (Ericsson)


Agreement:
Support the following encoding for first part of Type II report
· Separate fields: Each field is encoded separately

Conclusion:
Continue discussion in RAN1#91 on the following:
· BWP for which CSI is reported is determined by the active BWP in the time location of the CSI reference resource
R1-1719142	Offline session notes CSI reporting (AI 7.2.2.2)	Ericsson

Agreement:
For A-CSI on short PUCCH with single CSI report, downselect from the following:
Alt 1:
The CSI report is triggered with CSI request field in DL-related DCI
· UE-specific or UE-group-specific DCI is to be discussed in control channel session
PUCCH resource indicator field in DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources
Alt 2:
Use UE-specific UL-related DCI, CSI request field triggers a CSI report. It is indicated in the CSI Report Setting if PUCCH or PUSCH is used
Alt 3:	
Use UE-specific UL-related DCI, indication on if PUCCH or PUSCH is used is determined by bit in DCI
Email discussion to down-select among the 3 alternatives for A-CSI on short PUCCH with single CSI report
Until Oct 27 – Sebastian (Ericsson)


Agreement:
NR at least supports the following periodicities for P/SP CSI reporting 
{5, 10, 20, 40, 80, 160, 320} slots
Details on restriction on periodicity as a function of subcarrier spacing is to be concluded in RAN1#91 (including whether or not to support)

Agreement:
· At least for when Type I CSI collides with Type I CSI and Type II CSI collides with Type II CSI
· The following priority order for CSI periodicity types applies
· Aperiodic CSI > P-CSI
· Aperiodic CSI > SP-CSI
· Note: Study further on the priority between SP-CSI and P-CSI
· CSI on PUSCH has priority over CSI on PUCCH
· Only one CSI periodicity type is piggybacked on PUSCH
· Lower priority CSI is dropped when there is a collision
· Aperiodic CSI on PUCCH is dropped if there is a collision with PUSCH
· TBD in RAN1#91 If the above applies for Type I CSI collides with Type II CSI as well

Agreement:
· Adopt the following refined subband sizes:
	Carrier bandwidth part (PRBs)
	Subband Size (PRBs): 
1st value, 2nd value

	24 – 60
	4, [8]

	61 – 100
	8, [16]

	101 – 200
	[12], [24]

	201 – 275
	16, [32] 


· The 2nd subband size values in brackets are to be confirmed or refined in RAN1#91 

Email discussion on semi-persistent CSI on PUSCH
Until Oct 27 – Sebastian (Ericsson)

R1-1717367	Remaining issues on CSI reporting	Intel Corporation
R1-1718337	Remaining details for CSI reporting		MediaTek Inc.
R1-1718432	On remaining details of CSI reporting	Ericsson

R1-1717300	Details of CSI reporting on PUCCH/PUSCH		Huawei, HiSilicon
R1-1717423	Remaining details on CSI reporting	ZTE, Sanechips
R1-1717471	Discussion on CSI reporting	vivo
R1-1717604	CSI Reporting and UCI Multiplexing	Samsung
R1-1717811	Remaining issues on CSI reporting	CATT
R1-1717940	Discussions on CSI reporting	LG Electronics
R1-1718191	Remaining Issues on Feedback Design for CSI Type I and Type II	NTT DOCOMO, INC.
R1-1718481	Remaining issues on CSI reporting 	InterDigital, Inc.
R1-1718510	Remaining details on CSI reporting for Type II and Type I codebook	Nokia, Nokia Shanghai Bell
R1-1718540	On Type I and Type II CSI reporting	Qualcomm Incorporated
[bookmark: _Toc494788971]Beam measurement and reporting
Including Beam Indication, UL beam management

R1-1718920	Beam management offline discussion summary	Qualcomm

Agreement:
Support at least the explicit approach for the update of spatial QCL reference in a TCI state.
· FFS: Additional support for implicit update.
· Note: In the explicit approach, the TCI state is updated using either RRC or RRC + MAC-CE based approach
· Note: In the implicit approach, when a set of aperiodic CSI-RS resources are triggered, the triggering DCI includes a TCI state index which provides spatial QCL reference for the triggered set of CSI-RS resources. Following the measurement, the spatial QCL reference in the RS set corresponding to the indicated TCI state is updated based on the preferred CSI-RS determined by the UE. Other operations of implicit approaches are not precluded.

Agreement:
· NR adopts the SRS Tx beam indication, i.e., by a SRS resource or by a DL RS 
· The DL RS supported at least include CSI-RS and SSB. 
· NR supports the indication of at least the spatial relations between the DL RS and the UL SRS Tx beam via at least the following mechanisms.
	Spatial parameter
	Reference RS
	Target RS
	Signalling mode

	Spatial
	SSB/CSI-RS (at least P-CSIRS and SP -CSI-RS), P-SRS
FFS: AP-CSI-RS, SP-SRS
	P SRS
	RRC


	Spatial
	SSB/CSI-RS(at least P-CSIRS and SP -CSI-RS), P-SRS/ SP-SRS
FFS:AP-SRS, AP-CSI-RS
	SP-SRS
	RRC + MAC-CE


	Spatial
	SSB/CSI-RS (at least P-CSIRS and SP -CSI-RS), P-SRS, SP-SRS, AP-SRS
Working assumption: AP-CSI-RS
	AP SRS
	RRC or RRC+MAC CE for configuration,
indication with DCI 


 FFS: The use of spatial relation across CCs and/or BWPs.

R1-1719009	Way forward on beam reporting based on CSI-RS for BM with repetition	ZTE, Sanechips, ASTRI, Ericsson, NTT DOCOMO

Agreement:
Working assumption from RAN1#90 is confirmed:
For beam management CSI-RS, NR supports higher layer configuration of a set of single-symbol CSI-RS resources where
The set configuration contains an information element (IE) indicating whether repetition is “on/off”
Note: In this context, repetition “on/off” means:
“On”: The UE may assume that the gNB maintains a fixed Tx beam
“Off”: The UE can not assume that the gNB maintains a fixed Tx beam
Note: This does NOT necessarily mean that the CSI-RS resources in a set occupy adjacent symbols
Furthermore, the following details are agreed
CSI-RS resources in the resource set are TDMed if repetition is ON 
If repetition is ON, The UE does not expect different values for the following parameters across different CSI-RS resources within a resource set
Transmission periodicity
Number of antenna port subject to RAN4 decision
FFS for other parameters

Agreement:
NR supports the following configurations for beam management where a resource set is formed from multiple beam management CSI-RS resources and is contained within a resource setting:
Single resource set with repetition = “OFF”
UE reports CSI-RS resource indicator(s) within this resource set for CRI feedback
Single resource set with repetition = “ON”
UE does not report CRI
FFS: Further support additional configuration by down selection from the following two alternatives:
(a) Multiple resource sets, all with repetition = “ON” 
UE reports CSI-RS resource set indicator(s) for CRI feedback
· FFS: Whether set ID(s) are local within a resource setting or global across all resource settings
(b) Multiple equal-size resource sets, all with repetition = “OFF”
UE reports distinct local CSI-RS resource indicator(s) within one or more resource sets. The UE can assume that the gNB applies the same Tx beams in the same order for each of the sets
Note: Not all configurations are applicable for P1/P2/P3
FFS: Dimensioning of the bit width of the UCI field which can carry either CRI(s) or CSI-RS resource set indicator(s)

R1-1719059	WF on Beam Management	Samsung, CATT, Huawei, HiSilicon, NTT Docomo, MediaTek, Intel, OPPO, SpreadTrum, AT&T, InterDigital, CHTTL, KDDI, LG Electronics, Sony, China Unicom, Ericsson, VIVO, China Telecom, Qualcomm, National Instruments, Vodafone
Also supported by Verizon

Agreement:
The contents of R1-1719059 are approved with the following clarifications and modification
· Slide 2: (Modification) Add N=3
· Slide 3: (Clarification) For uplink BM, multiple SRS resource sets can be configured
· For all slides: (Clarification) RRC parameter list refers to SRS resource set and previous agreements refer to SRS groups. Both are the same thing.

R1-1719064	WF on beam reporting	Qualcomm, NTT DoCoMo, Ericsson, ZTE, Huawei, AT&T, Samsung, LGE, Intel, Nokia, NSB, Sharp

Agreement:
· For L1-RSRP and/or beam resource indicators (e.g. CRI or SSB index) reporting for beam management, support the following UL channels: 
· Short/long PUCCH
· PUSCH
· Support the following reporting types for beam mgmt. on the above channels
· For Periodic, support long PUCCH and short PUCCH
· Semi-persistent – support all channels
· Aperiodic – support PUSCH and short PUCCH

R1-1719010	WF on DL beam indication	ZTE, Sanechips, LGE, CATT, ASTRI
Also supported by Intel, Spreadtrum, OPPO, vivo, AT&T

R1-1719190
Agreement:
· Down-select to one of the following 2 options for the DCI field size for TCI in RAN1#91
· Alt-1: Fixed number of bits [2 or 3] bits
· Alt-2: A higher layer signaling parameter indicates the number of bits (2 or 3)


R1-1719170	WF on beam management parameters	Qualcomm, Ericsson, Intel, LGE, Samsung, Huawei, HiSilicon, Nokia, NSB
Emails discussion to finalize the parameter list for BM
Until Oct 27 – Sundar (Qualcomm)

R1-1718192	Further Views on NR Beam Management	NTT DOCOMO, INC.
R1-1718433	On beam indication, measurement, and reporting	Ericsson
R1-1718541	Beam management for NR		Qualcomm Incorporated
R1-1717301	Beam measurement and reporting	Huawei, HiSilicon
R1-1717368	Discussioin on Beam Management	Intel Corporation
R1-1718482	Remaining issues on beam management 	InterDigital, Inc.

R1-1717313	Beam indication with low-overhead		TCL
R1-1717424	Discussion on beam management	ZTE, Sanechips
R1-1717472	Discussion on beam measurement, beam reporting and beam indication	vivo
R1-1717605	On Beam Management, Measurement and Reporting	Samsung
R1-1717716	Discussion on beam indication	Fujitsu
R1-1717743	Beam measurement, report, and indication	Spreadtrum Communications
R1-1717812	Consideration on DL beam management	CATT
R1-1717813	Consideration on DL beam failure recovery	CATT
R1-1717866	Discussion of beam measurement and reporting	Lenovo, Motorola Mobility
R1-1717880	Considerations on beam reporting and beam indication	CMCC
R1-1717897	Discussion on UL Beam Management	ASUSTEK COMPUTER (SHANGHAI)
R1-1717941	Discussion on DL/UL beam management	LG Electronics
R1-1718009	Considerations on L1-RSRP reporting	NEC
R1-1718054	Discussion on Remaining Issues of Beam Management	Guangdong OPPO Mobile Telecom
R1-1718075	Discussion on beam indication	ITRI
R1-1718333	DL and UL Beam management	MediaTek Inc.
R1-1718388	Beam Measurement and Reporting	AT&T
R1-1718511	Beam Indication, Measurements and Reporting	Nokia, Nokia Shanghai Bell
R1-1718662	Considerations on UL beam management	Sony
[bookmark: _Toc494788972]Mechanism to recover from beam failure
R1-1718878	Summary for Remaing issues on Beam Failure Recovery	MediaTek
R1-1718933	Offline discussion summary on Beam Failure Recovery	MediaTek


Agreement:
gNB response is transmitted via a PDCCH addressed to C-RNTI
FFS: DCI format for gNB response
Dedicated CORESET(s) is applied for monitoring gNB response for BFRQ. The CORESET is down-selected from the following two alternatives:
Alt 1: the same CORESET (s) as before beam failure
Alt 2: dedicatedly configured CORESET for beam failure recovery.

R1-1718982	Way Forward on Candidate Beam Identification for Beam Failure Recovery	Huawei, HiSilicon, LGE, Intel, Interdigital AT&T, vivo, Spreadtrum, Lenovo, Motorola Mobility Sharp, KT Corporation, OPPO, ZTE, SaneChips, Nokia, Nokia Shanghai Bell, China Telecom
Also supported by Convida Wireless, WILUS Inc, Fujitsu

Agreement:
Specification supports the CSI-RS + SS block case for the purpose of new candidate beam identification
The above case is configured by gNB
Note: a dedicated PRACH resource is configured to either an SSB or a CSI-RS resource
Following two scenarios are supported when a UE is configured with CSI-RS + SSB
Scenario 1: PRACHs are associated to SSBs only
In this scenario, CSI-RS resources for new beam identification can be found from the QCL association to SSB(s).
Scenario 2: Each of the multiple PRACHs is associated to either an SSB or a CSI-RS resource
FFS: multiple SSB can be associated with the same uplink resource. 
CATT has concerns on the above agreement that it may not be an essential feature for beam failure recovery

Working Assumption:
Beam failure detection is determined based on the following quality measure:
Hypothetical PDCCH BLER

R1-1719174	WF on Beam Failure Recovery	MediaTek, Intel, Huawei, HiSilicon, ZTE, Sanechips, CHTTL

Proposal:
· A beam recovery request can be transmitted if the number of consecutive detected beam failure instance exceeds a configured maximum number
· (Working assumption) If hypothetical PDCCH BLER is above a threshold, it is counted as beam failure instance
· Note: Beam failure is determined when all serving beams fail
· The candidate beam can be identified when metric X of candidate beam is higher than a threshold
· FFS: metric X
· 1 or 2 threshold values are introduced
· If 2 thresholds are introduced, one is for SSB and the other is for CSI-RS
· One of the following alternatives will be down-selected in RAN1#91
· Alt-1: Fixed value
· Alt-2: Configurable value by RRC signaling
· RAN2 should specify the RRC signaling to configuration of the threshold
· Note: for beam failure detection, the UE should aware the transmission power offset between CSI-RS and DMRS of PDCCH
· FFS other details.

Agreement:
· For gNB to uniquely identify UE identity from a beam failure recovery request transmission
· A PRACH sequence is configured to UE

Working Assumption:
· At least the following parameters should be configured for dedicated PRACH resources for beam failure recovery
· Per UE parameters
· Preamble sequence related parameters
· E.g., root sequence, cyclic shift, and preamble index
· Maximum number of transmissions
· Maximum number of power rampings
· Target received power
· Retransmission Tx power ramping step size
· Beam failure recovery timer 
· Per dedicated PRACH resource parameters
· Frequency location information
· Time location, if it is only a subset of all RACH symbols (e.g., PRACH mask)
· Associated SSB or CSI-RS information
· Note: as a starting point, use initial access preamble transmission mechanism and parameters. If any issue is identified, new mechanism can be introduced.
· No further RRC signalling for above UE parameters is required if reusing the same parameter as initial access  

Email discussion to discuss the remaining beam failure recovery issues in slides 8, 9, 10 of R1-1719174
· Until Oct 27, Chia-Hao (MediaTek)

R1-1718334	Design details on beam failure recovery	MediaTek Inc.
R1-1718193	Views on Beam Recovery	NTT DOCOMO, INC.
R1-1718434	Basic beam recovery	Ericsson
R1-1717942	Discussion on beam failure recovery	LG Electronics

R1-1717302	Beam failure recovery design details	Huawei, HiSilicon
R1-1717369	Remaining issues on beam failure recovery	Intel Corporation
R1-1717425	Discussion on beam recovery	ZTE, Sanechips
R1-1717473	Discussion on beam failure recovery	vivo
R1-1717606	Beam failure recovery	Samsung
R1-1717867	Discussion of beam failure recovery	Lenovo, Motorola Mobility
R1-1718010	Discussions on Beam Failure Recovery	NEC
R1-1718055	Discussion on Beam Recovery Mechanism	Guangdong OPPO Mobile Telecom
R1-1718389	Beam Recovery for Full and Partial control channel failure	AT&T
R1-1718414	Discussion on mechanisms for beam failure recovery	Sharp
R1-1718457	Views on Beam Recovery Mechanism	National Instruments Corp.
R1-1718469	Views on remaining issues of beam failure recovery	CHTTL
R1-1718483	Remaining issues on beam failure recovery 	InterDigital, Inc.
R1-1718512	Beam Recovery in NR	Nokia, Nokia Shanghai Bell
R1-1718542	Beam recovery procedures	Qualcomm Incorporated
R1-1718658	Considerations on beam recovery	Sony
[bookmark: _Toc494788973]CQI and MCS
R1-1718849	Summary for CQI and MCS	AT&T

Agreement:
Two separate CQI tables are supported for eMBB 
One for maximum modulation order is 256-QAM
One for maximum modulation order is 64-QAM
The target BLER for CQI tables is 10%
Note: RRC signalling is used by gNB to select one of the above two tables 

Agreement:
N separate CQI table(s) are supported for URLLC
Downselect the value of N between 1 or 2
Two target BLER are supported for URLLC
Note: RRC signalling is used by gNB to select one of the two target BLER
Note: The configuration of target BLER or CQI table is part of CSI report setting 

Agreement:
For CQI table of maximum modulation order of 64QAM, the CQI table from LTE Rel-8 is reused
For CQI table of maximum modulation order of 256QAM, a CQI field size of 4 bits is supported
FFS on the details of the CQI table

Agreement:
Two independent CQI fields are supported for WB CQI when two CWs is applied
Note: Differential WB CQI is not used for the two CWs

Agreement
For NR PDSCH MCS table, support two separate 5 bit tables for 64QAM and 256QAM and RAN1 will strive to reuse as many entries as possible
The 64QAM MCS table should be default unless the UE is configured to use 256QAM MCS table
RRC signalling is used to choose between the two MCS tables

Agreement
For NR PUSCH MCS table (in case of CP-OFDM), support two separate 5 bit tables for 64QAM and 256QAM and RAN1 will strive to reuse as many entries as possible
The 64QAM MCS table should be default unless the UE is configured to use 256QAM MCS table
RRC signalling is used to choose between the two MCS tables

Agreement
For NR PUSCH MCS table (in case of DFT-s-OFDM), support two separate 5 bit tables for 64QAM and 256QAM and RAN1 will strive to reuse as many entries as possible
The MCS table will include entries for PI/2 BPSK
The 64QAM MCS table should be default unless the UE is configured to use 256QAM MCS table
[bookmark: _Hlk495617136]RRC signalling is used to choose between the two MCS tables
Note: In the case a UE supports only up to 16QAM, the default table should be used


Agreement
The following fields are used in defining the MCS table: 
MCS index and a corresponding modulation order and target code rate x [1024]

R1-1718194	Views on MCS and MCS tables	NTT DOCOMO, INC.
R1-1718543	Consideration for MCS table	Qualcomm Incorporated
R1-1717607	CQI Definition	Samsung

R1-1717303	CQI and MCS design	Huawei, HiSilicon
R1-1717370	CQI/MCS for NR	Intel Corporation
R1-1717426	On CQI and MCS	ZTE, Sanechips
R1-1717474	Discussion on CQI and MCS	vivo
R1-1717943	Discussion on CQI and MCS tables	LG Electronics
R1-1718163	CQI and MCS Tables for  pi/2 BPSK PUSCH	IITH
R1-1718390	On Adaptive CQI and MCS Table configuration for NR	AT&T
R1-1718435	Further Discussion on CQI and MCS	Ericsson
R1-1718513	Consideration on new MCS and CQI table for NR	Nokia, Nokia Shanghai Bell
[bookmark: _Toc494788974]Other
R1-1717427	Enhancements on CSI framework	ZTE, Sanechips
R1-1717428	Details and evaluation results on beam reporting	ZTE, Sanechips
R1-1717429	Details and evaluation results on beam indication	ZTE, Sanechips
R1-1717430	Details of UL beam management	ZTE, Sanechips
R1-1717608	CSI Acquisition and Beam Management Framework	Samsung
R1-1717609	CSI Reporting for Reciprocity Operation	Samsung
R1-1717610	Discusssion on Tx beam grouping configuration for multi-panel TRP and multi-TRP	Samsung
R1-1717611	Discussion on CSI-RS Resource Allocation	Samsung
R1-1717612	Discussion on beam indication for PDSCH	Samsung
R1-1717613	Port selection codebook for beamformed CSI-RS	Samsung
R1-1717614	Extension of Type I multi-panel codebook	Samsung
R1-1717615	Differential reporting of Type II CSI	Samsung
R1-1717616	On higher rank Type II CSI	Samsung
R1-1717617	On codebook subset restriction	Samsung
R1-1717618	L1 RSRP reporting for beam management	Samsung
Late submission
R1-1717619	Discussions on service specific CSI for NR	Samsung
R1-1717620	Discussion on beam indication for UL transmission	Samsung
R1-1717621	Discussion on cross-carrier beam management	Samsung
R1-1717622	DL beam management configuration	Samsung
R1-1717623	Discussion on joint CLI measurement and beam management	Samsung
R1-1717624	QCL associations for beam management RS	Samsung
R1-1717625	L1-RSRP measurement duration	Samsung
R1-1717626	Parameters for beam management	Samsung
R1-1717627	On beam indication	Samsung
R1-1717814	General CSI framework for CSI acquisition and beam management	CATT
R1-1717815	Details on interference measurement	CATT
R1-1718008	Discussion on beam measurement and reporting	ETRI
R1-1718195	Investigation on beam pattern design for beam management	NTT DOCOMO, INC.
R1-1718196	Performance investigiation on beam reporting	NTT DOCOMO, INC.
R1-1718238	Beam indication for control and data channels	Huawei, HiSilicon
R1-1718239	Seamless beam failure recovery in a holistic mechanism	Huawei, HiSilicon
R1-1718240	Network-side beam failure detection and new candidate beam identification	Huawei, HiSilicon
R1-1718241	Beam indication for network-based beam failure recovery	Huawei, HiSilicon
R1-1718242	Full reciprocity based CSI acquisition mechanism	Huawei, HiSilicon
R1-1718243	CSI acquisition details for hybrid CSI	Huawei, HiSilicon
R1-1718244	Encoding of Type I and Type II CSI parameters	Huawei, HiSilicon
R1-1718245	Remaining issues for codebook subset restriction	Huawei, HiSilicon
R1-1718415	CSI framework for NR	Sharp
R1-1718436	Details of CSI framework	Ericsson
R1-1718437	Signaling Overhead Analysis for CSI framework	Ericsson
R1-1718438	On Dynamic Triggering for CSI Reports and CSI-RS	Ericsson
R1-1718439	A comparison of CSI-RS activation schemes based on MAC CE and DCI	Ericsson
R1-1718440	Further details of measurement restriction	Ericsson
R1-1718441	Performance impact of inactive antenna ports	Ericsson
R1-1718442	On semi-persistent CSI reporting on PUSCH	Ericsson
R1-1718443	On aperiodic and semi-persistent CSI reporting on PUCCH	Ericsson
R1-1718444	NR CSI Computation Capability	Ericsson
R1-1718445	Frequency parameterization for Type II CSI codebook	Ericsson
R1-1718456	Further Details of Beam Failure Handling 	National Instruments Corp.
R1-1718544	Details of CSI framework	Qualcomm Incorporated
R1-1718667	Considerations on CSI framework	Sony
R1-1718698	Discussion on higher rank Type II codebook and feedback overhead reduction	Motorola Mobility, Lenovo
R1-1718735	Details of CSI feedback for Transparent PDSCH TxD	Ericsson
R1-1718736	On codebook subset restriction	Ericsson
R1-1718737	CSI feedback for multi-TRP	Ericsson
R1-1718738	On multi-panel codebook extension	Ericsson
R1-1718739	On BLER specific CSI feedback	Ericsson
Withdrawn
R1-1718740	Multi-cell beam recovery	Ericsson
R1-1718741	Beam management in C-DRX	Ericsson
R1-1718742	Performance of beam management without beam indication	Ericsson
R1-1718743	Analysis of beam indication signalling options	Ericsson
R1-1718744	Details of SS beam reporting framework	Ericsson
R1-1718745	Interactions between beam recovery and beam management	Ericsson
R1-1718746	On common beam for PDSCH and PDCCH	Ericsson
R1-1718747	On UL beam indication	Ericsson
R1-1718748	CQI reporting for URLLC	Ericsson
R1-1718757	Simulation results on system performance vs. CSI subband size	Ericsson
R1-1718759	Performance evaluation for beam coordination considering dynamic TDD	China Unicom

[bookmark: _Toc494788975]Reference signals and QCL
Highest priority in NR MIMO agenda items
R1-1717924	RS design for pi/2 BPSK PUSCH	IITH

R1-1717986	PT-RS usage for Phase/frequency and Doppler/channel correction	IITH
R1-1718683	Open issues on RRC parameters for Reference signals and QCL	Ericsson

R1-1719073	WF on pre-DFT RS	IITH, Mitsubishi, Deutsche Telekom, AT&T, IITM, CEWiT, Tejas Networks, Reliance Jio…
Also supported by Qualcomm, IDC, National Instruments, KDDI, Softbank

Conclusion
Companies are encouraged to study if chunk based pre-DFT RS K>4 can be supported for enhanced channel estimation of DFT-S-OFDM PUSCH in future NR MIMO related study/work items
· FFS: values of K and other details (K is the number of samples in a chunk)
[bookmark: _Toc494788976]Multiplexing of different types of RSs
R1-1718851	Summary for remaining issues of RS multiplexing	Huawei, HiSilicon

Agreement:
When SS block and PDSCH are scheduled in the same symbols, DMRS and SS block can be in a same symbol.
Above applies at least for the case where DMRS and SS block are not overlapping in the frequency domain
[bookmark: _Hlk495360026]Above applies at least for the case where SS block and DMRS are spatially QCL-ed
Above applies at least for the case where the same subcarrier spacing is used for SS block and DMRS

Agreement:
Multiplexing schemes for TRS with DMRS/PDSCH/PDCCH/SS block follow the multiplexing schemes for CSI-RS with DMRS/PDSCH/PDCCH/SS block.

R1-1718987	Summary of offline for RS multiplexing	Huawei, HiSilicon

Agreement:
A CSI-RS resource can be configured on RBs outside CORESET in CORESET symbols from UE perspective.
Above applies at least for the case where PDCCH and CSI-RS are spatially QCL-ed, and FFS for multi-panel UEs
FFS: Use case when the above is applicable (ex: CSI reporting for wideband and partial band)
Note: CSI-RS BW discussion should be taken into account
Above at least applies for non-slot based cases
Above feature is supported for slot-based transmissions as well

Agreement:
A CSI-RS resource can be configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
Above applies at least for the case where SS block and CSI-RS are spatially QCL-ed, FFS for multi-panel UEs. 
FFS: If non-QCLed, study UE’s behavior
Note: CSI-RS BW discussion should be taken into account. If beam management is agreed, the requirement on minimum BW for CSI acquisition and beam management may be different. 
Above applies at least for the case where the same subcarrier spacing is used for SS block and CSI-RS
Down select following alternatives:
Alt.1 Above applies for the cases: CSI-RS used for beam management and CSI acquisition
Alt.2 Above applies for the cases: CSI-RS only used for CSI acquisition
Alt.3 Above applies for the cases: CSI-RS only used for beam management

R1-1717475	On multiplexing of different types of RSs	vivo
R1-1717371	On multiplexing of different RS types	Intel Corporation

R1-1717304	Multiplexing different types of RSs for DL and UL	Huawei, HiSilicon
R1-1717431	Discussion on multiplexing of different RSs	ZTE, Sanechips
R1-1717628	Discussion on DL/UL RS multiplexing	Samsung
R1-1717744	Consideration on DL RS multiplexing	Spreadtrum Communications
R1-1717816	Consideration on RS multiplexing	CATT
R1-1717881	Discussion on multiplexing of different types of RSs	CMCC
R1-1717944	On multiplexing of different types of RSs	LG Electronics
R1-1718027	Discussion on RS multiplexing	Guangdong OPPO Mobile Telecom
R1-1718350	On RS multiplexing	MediaTek Inc.
R1-1718391	Multiplexing different type of RSs	AT&T
R1-1718446	On multiplexing of RS types	Ericsson
R1-1718514	On multiplexing of different RS types	Nokia, Nokia Shanghai Bell
R1-1718545	On multiplexing of different types of RSs	Qualcomm Incorporated
[bookmark: _Toc494788977]Remaining details on CSI-RS
R1-1718841	Summary of remaining issues on CSI-RS	Huawei, HiSilicon

Agreement:
The starting subcarrier of a CSI-RS component RE pattern
· For 1 port CSI-RS, there is no restriction
· For Y=2, is constrained to be one among even subcarriers, in the given PRB (indexed from 0)
· For Y=4, is constrained to be one among subcarriers 0, 4, 8, in the given PRB (indexed from 0)

Agreement:
At least {8, 9, 10, 11}-th OFDM symbol in a slot structure can be configured for CSI-RS transmission, in addition to the {6, 7, 13, 14}-th OFDM symbol. Note: the symbol locations assume that symbol indexing starts at 1.
· FFS: Other OFDM symbols 

R1-1718947	Summary of offline discussions on CSI-RS	Huawei, HiSi

Agreement:
Support configuring CSI-RS resource on BWP with a transmission BW equal to or smaller than the BWP. When the CSI-RS BW is smaller than the BWP, support at least the case that CSI-RS spans contiguous RBs in the granularity of N RBs, where the value of N is FFS. 
When CSI-RS BW is smaller than the corresponding BWP, it should be larger than X RBs (FFS: value of X)
FFS: Whether the value of X is same or different for beam management and CSI acquisition
FFS: The value of X may or may not be numerology-dependent

Agreement:
NR supports the following CSI-RS transmission periodicities 
{5, 10, 20, 40, 80, 160, 320, 640} slots
FFS: Restriction on periodicity as a function of subcarrier spacing

Agreement:
Support assigning CSI-RS port index within a CDM group first, then across CDM groups (analogous to LTE). FFS: order of CDM groups, e.g., frequency first or time first.

Conclusion:
Companies are encouraged to review the list of open issues in R1-1718947 and other CSI-RS open issues especially those with impact to RAN2
· Email discussion until 27th of Oct on CSI-RS open issues with RAN2 impact to be coordinated by Xi (Huawei)

Agreement:
For each of the following RSs, c_init used for sequence generation will at least depend on UE specifically configured scrambling ID by RRC configuration
· DL: DMRS, CSI-RS resource
· FFS: Support of multiple IDs for DMRS
· UL: DMRS(for CP-OFDM), PTRS(for DFT-s-OFDM)

R1-1718882	WF on Remaining details on CSI-RS design	LG Electronics, Samsung, CATT, MediaTek Inc
Also supported by IDC

R1-1717629	Remaining details on CSI-RS	Samsung
R1-1718546	Discussion on CSI-RS design	Qualcomm Incorporated
R1-1718447	Details on CSI-RS design	Ericsson
R1-1717305	CSI-RS design in NR	Huawei, HiSilicon

R1-1717372	Remaining details on CSI-RS	Intel Corporation
R1-1717432	On CSI-RS for CSI acquisition and beam management	ZTE, Sanechips
R1-1717476	Discussion on CSI-RS	vivo
R1-1717817	Remaining issues on CSI-RS	CATT
R1-1717945	On CSI-RS design	LG Electronics
R1-1718028	Disussion on CSI-RS design	Guangdong OPPO Mobile Telecom
R1-1718197	Remaining details on CSI-RS	NTT DOCOMO, INC.
R1-1718392	On the details of CSI-RS design	AT&T
R1-1718515	Remaining issues on CSI-RS design	Nokia, Nokia Shanghai Bell
[bookmark: _Toc494788978]Remaining details on DMRS
Including remaining details of pi/2-BPSK for PUSCH
R1-1718810	Remaining issues on NR DM-RS	Qualcomm

Agreement:
For slot-based scheduling, for PDSCH, for the 2-symbol front-load DMRS, the 2-symbol additional DMRS symbol is configured in
· the {9th-10th} symbol 
for PDSCH spanning to the 10th or 11th or 12th symbol of the slot
· the {11th-12th} symbol 
for PDSCH spanning to the 13th or 14th symbol of the slot
[image: ]       [image: ]

Agreement:
For the 2-symbol non-slot based scheduling, no additional DMRS can be configured
For the 4-symbol non-slot based scheduling, no additional DMRS can be configured
For the 7-symbol non-slot based scheduling, one additional DMRS can be configured
FFS: Location of the front-loaded DMRS  

R1-1719182	Remaining issues on NR DM-RS	Qualcomm
Emails discussion on the DMRS of 2/4/7-symbol for non-slot based scheduling 
Until Oct 27 – Alex (Qualcomm)

Agreement:
For the location of the first position of front-load DMRS for PUSCH without frequency hopping, support at least the following:
The first OFDM symbol with respect to the scheduled data contains the first symbol of front-load UL DMRS 
Study further when this is applied; E.g., in case of a mixed DL/UL slot from network perspective, or for PUSCH starting from the Xth symbol with X>1, etc.
The 3rd or 4th symbol of the slot contains the first symbol of front-load DMRS 
At least same location for UL and DL is supported
· Study further whether the first position of front-load DMRS for PUSCH can be different than the first position of front-load DMRS for PDSCH.
Study further when this is applied. E.g., in case of a UL only slot from network perspective, or for PUSCH starting the 1st symbol, etc.
FFS: Further restrictions (if any) of FDMing DMRS and PUSCH due to UE processing timeline


R1-1718969	Remaining issues on NR DM-RS	Qualcomm

Agreement:
For the PUSCH without a hop when the first symbol of the front-load DMRS is located in the 3rd or 4th symbol of the slot
· reuse DL DMRS locations for UL DMRS with respect to the additional DMRS symbols and reuse the scenarios they are applied with respect to the last PUSCH symbol.
· Note: This applies to both NCP and ECP whenever applicable. 

For RAN1#91: Study further until next meeting whether NR should support in addition to a comb-2 DMRS structure, a DMRS structure with RPF=1 for DFT-s-OFDM.

Agreement:
Any configured DMRS port indication table supports SU-MIMO scheduling.
The maximum number of ports per UE in SU-MIMO
· DMRS configuration type 1 with 1-symbol DMRS
· 4 for DL, 4 for UL
· DMRS configuration type 1 with 2-symbol DMRS
· 8 for DL, 4 for UL
· DMRS configuration type 2 with 1-symbol DMRS
· 6 for DL, 4 for UL
· DMRS configuration type 2 with 2-symbol DMRS
· 8 for DL, 4 for UL

Agreement:
The maximum number of orthogonal ports per UE in MU-MIMO for
· DMRS configuration type 1 with 1-symbol DMRS
· 2 for DL
· DMRS configuration type 1 with 2-symbol DMRS
· 4 for DL
· DMRS configuration type 2 with 1-symbol DMRS
· 4 for DL
· DMRS configuration type 2 with 2-symbol DMRS
· 4 for DL

Proposal: 
For pi/2 BPSK PUSCH, RS design should be such that PAPR of RS is similar to data
· The design should also consider cross correlation properties with NR/LTE DMRS, BLER, and effect of spectrum shaping
Email discussion on RS design based on pi/2 BPSK for DFT-s-OFDM
Until Oct 27 – Kiran (Indian Institute of Tech (H))

Agreement:
For the PN sequence for CP-OFDM, QPSK modulated DMRS is derived from the 
· Alt. 1: length-31 Gold sequence (as in LTE)
· Alt. 2: length-63 Gold sequence

Agreement:
A UE is configured for the number of front-load DMRS symbols for PUSCH and PDSCH DMRS with the following signaling method:
· The maximum number is configured with higher-layer signaling and the actual number with DCI using DMRS-table-based indication

Agreement:
At least the following information is included in DCI as part of downlink DMRS port assignment:
· Scheduled downlink DMRS ports
· Potential presence of co-scheduled downlink DMRS CDM groups for rate matching
· FFS: Whether the presence of co-scheduled downlink DMRS port(s) within the assigned downlink DMRS CDM group is supported or not
· There are no dedicated bits for rate matching around DMRS CDM group(s)
At least the following information is included in DCI as part of uplink DMRS port assignment for CP-OFDM:
· Scheduled uplink DMRS ports
· Uplink DMRS CDM groups for rate matching
· There are no dedicated bits for rate matching around DMRS CDM group(s)

Agreement
A UE in MU-MIMO should be scheduled ports first within a specific CDM group, and then across CDM groups from UE perspective 
· The ports within the same CDM group should be QCL-ed 
· The above applies for the case of single TRP

Agreement: 
· For DMRS for DFT-s-OFDM PUSCH with a hop, at least one DMRS symbol is included in each hop.
· For DMRS for DFT-s-OFDM PUSCH with a hop, at least support the first DMRS of the 2nd hop to be located on the first symbol of the PUSCH within that hop.
· FFS: another case for the location first DMRS of the 2nd hop in cases of collision with reserved resources on the uplink.

Agreement:
For DMRS for DFT-s-OFDM PUSCH with a hop, support first DMRS of the 1st hop to be located on the
· The first OFDM symbol with respect to the scheduled data contains the first symbol of front-load UL DMRS 
· Study further when this is applied; E.g., in case of a mixed DL/UL slot from network perspective, or for PUSCH starting from the Xth symbol with X>1, etc.
· FFS: The 3rd or 4th symbol of the slot contains the first symbol of front-load DMRS for the 1st hop
· At least same location for UL and DL is supported
· Study further whether the first position of front-load DMRS for PUSCH can be different than the first position of front-load DMRS for PDSCH.
· Study further when this is applied. E.g., in case of a UL only slot from network perspective, or for PUSCH starting the 1st symbol, etc
· FFS: another case for the location first DMRS of the 1st hop in cases of collision with reserved resources on the uplink.

R1-1718965	WF on DMRS configuration for MU-MIMO	LG Electronics, Qualcomm, Ericsson, Nokia, Nokia Shanghai Bell, Panasonic, Samsung, CATT, Intel, ZTE, Sanechips

R1-1719187	WF on DMRS configuration for MU-MIMO		LG Electronics, Qualcomm, Ericsson, Nokia, Nokia Shanghai Bell, Panasonic, Samsung, CATT, Intel, ZTE, Sanechips, Huawei, HiSilicon, MediaTek, AT&T, NTT DOCOMO, vivo

Agreement:
· In Rel. 15, at least for PDSCH, a UE is not expected to assume co-scheduled MU-UE(s) with different DMRS configuration with respect to the followings:
· The actual number of front-loaded DMRS symbol(s)
· The number of additional DMRS
· The DMRS symbol location 
· DMRS  configuration type.

R1-1718516	On remaining issues of DM-RS for NR physical data channels	Nokia, Nokia Shanghai Bell
R1-1717630	Remaining details on DMRS	Samsung
R1-1718547	Remaining details on DMRS	Qualcomm Incorporated

R1-1717310	Signaling of DMRS ports for SU/MU-MIMO	Huawei, HiSilicon
R1-1717373	On the remaining details of DM-RS	Intel Corporation
R1-1717433	Remaining details on DL DMRS and UL DMRS	ZTE, Sanechips
R1-1717477	Remaining details on DMRS design	vivo
R1-1717745	Remaining issues on DMRS for CP-OFDM	Spreadtrum Communications
R1-1717818	Remaining issues on DMRS	CATT
R1-1717853	Remaining issues on DMRS	Lenovo, Motorola Mobility
R1-1717946	On DMRS design	LG Electronics
R1-1718002	Discussion on DMRS design	ETRI
R1-1718011	Remaining issues on DMRS configurations	NEC
R1-1718198	Remaining details on DM-RS	NTT DOCOMO, INC.
R1-1718271	Discussion on remaining details of DMRS design	KT Corp.
R1-1718351	On remaining details of downlink DMRS	MediaTek Inc.
R1-1718367	On remaining details of NR DL DMRS	Panasonic
R1-1718393	Remaining details for DMRS design	AT&T
R1-1718448	Details on DMRS design	Ericsson
R1-1718466	Views on DL DMRS designs	Mitsubishi Electric Corp
R1-1718525	Remaining details on DL DMRS for NR	ITL
R1-1718547	Remaining details on DMRS	Qualcomm Incorporated
[bookmark: _Toc494788979]Remaining details on PT-RS
R1-1718845	Summary of PTRS open issues	Ericsson

R1-1718998	JOINT WF on PTRS	Huawei, HiSilicon, Intel, Samsung, ZTE, Sanechips, IITH, CEWiT, IITM, Tejas Networks, Reliance Jio, Panasonic, InterDigital, Mitsubishi, National Instruments, NEC, LG Electronics, NTT DOCOMO, KT, ATSRI, Ericsson, Nokia, NSB, OPPO, AT&T, MediaTek, CMCC, Qualcomm, CATT, Vodafone
The contents of R1-1718998 are agreed

R1-1719018	WF on pre-DFT PT-RS pattern for DFTsOFDM	Mitsubishi Electric, Ericsson, Nokia, NSB, IITH, IITM, CeWit, Tejas Networks, Reliance Jio, Spreadtrum, Sony, CMCC, Interdigital, Huawei, HiSilicon, AT&T, Samsung, ZTE, Sanechips, Sharp, vivo, Lenovo, Motorola Mobility, NEC, Vodafone, CHTTL, National Instruments, CATT, Intel, LG Electronics, Qualcomm

Agreement:
For chunk-based pre-DFT PTRS insertion for DFTsOFDM with X chunks of size K={2,4}, support the following
For K=2, the samples in DFT domain are divided in X intervals, and the chunks are located in each interval in samples n to n+K-1  where the n is FFS
For K=4, the samples in DFT domain are divided in X intervals, where in the first interval the chunk is placed in the Head (first K samples), in the last interval the chunk is placed in the Tail (last K samples), and in the rest of intervals the chunk is placed in the middle of each of the two intervals
For PTRS for DFT-s-OFDM, support a RRC parameter « UL-PTRS-frequency-density-transform-precoding » indicating a set of thresholds T={NRBn,n=0,1,2,3,4}, per BWP that indicates the values of X and K the UE should use depending on the scheduled BW according to the table below
	Scheduled BW
	X x K

	NRB0NRB NRB1
	2x2

	NRB1 NRBNRB2
	2x4

	NRB2NRBNRB3
	4x2

	NRB3NRBNRB4
	4x4

	NRB  NRB4
	Yx4


FFS default UE behaviour before RRC configuration, if needed
FFS value of Y (if different than 4)
FFS whether thresholds are MCS dependent
Note: NRB0 can be equal to 0; when NRB0 is larger than 0, no PTRS is present for allocations less than or equal to NRB0
Note: The use of a specific pattern can be disabled by setting NRBi=NRBi+1 on the corresponding line in the previous table
Possible PTRS presence/absence is configured through an RRC parameter « UL-PTRS-present-transform-precoding » 
Time-domain PTRS density is configured by an RRC parameter « UL-PTRS-time-density-transform-precoding » where supported time densities are L_{PT-RS}={1,2}
Note: Time-domain pattern depends on DM-RS positions using the same principle as agreed for CP-OFDM PTRS mapping
FFS: Whether to introduce (K=1, X=16) and the impacts on existing design. If supported, K={1,2,4} is supported and the following applies
The samples in DFT domain are divided in X intervals, and the chunks (K=1) are located in the middle of each interval
(K=1, X=16) applies when NRB4<NRB NRB5, and Yx4 applies for NRB  NRB5

R1-1717478	Discussion on the remaining details on PT-RS	vivo
R1-1718484	Remaining issues on PT-RS	InterDigital, Inc.
R1-1717306	Further details of PTRS	Huawei, HiSilicon

R1-1717374	Remaining details on PT-RS	Intel Corporation
R1-1717434	Remaining details on PT-RS	ZTE, Sanechips
R1-1717631	Discussion on PT-RS	Samsung
R1-1717746	Remaining issues on PT-RS	Spreadtrum Communications
R1-1717760	On chunk-based for UL DFTsOFDM waveform	Mitsubishi Electric RCE
R1-1717779	PT-RS design	Panasonic Corporation
R1-1717819	Remaining issues on PT-RS	CATT
R1-1717854	Remaining issues on PTRS	Lenovo, Motorola Mobility
R1-1717882	Discussion on PT-RS design	CMCC
R1-1717947	On PT-RS design	LG Electronics
R1-1718012	Remaining issues on PTRS configurations	NEC
R1-1718072	 PT-RS support for pi/2 BPSK PUSCH	IITH
R1-1718199	Remaining details on PT-RS	NTT DOCOMO, INC.
R1-1718449	Details on PT-RS design	Ericsson
R1-1718517	On remaining details of PT-RS design	Nokia, Nokia Shanghai Bell
R1-1718548	PTRS considerations	Qualcomm Incorporated
[bookmark: _Toc494788980]Remaining details on SRS
Including SRS carrier based switching 
R1-1718774	Summary of SRS	Sony

Agreement:
NR supports a single SRS bandwidth table consist of multiple value of C_SRS and 4 values of B_SRS.

Agreement:
The frequency domain starting position of a SRS allocation (analogous to K0_P in LTE) is UE specifically configurable such that it is aligned on a common grid with 4 PRB granularity defined on a wideband CC from network perspective
Note: This can enable alignment of SRS resources of different UEs with partially overlapped BWPs multiplexed on the same comb

Agreement:
NR support for a maximum of 12 CS for comb 4 and a maximum at least 8 CS for comb 2. 		
FFS: configuration of fewer than the maximum number defined cyclic shifts


Agreement:
NR supports intra-slot and inter-slot frequency hopping within a BWP.
FFS: if the same hopping formula as in LTE can be used
FFS: aperiodic/semi-persistent/periodic SRS for each hopping type (intra-/inter-slot)
FFS: number of OFDM symbols per SRS resource for each hopping type (intra-/inter-slot)
FFS: Whether independent ON/OFF configurations for intra-slot and inter-slot frequency hopping for one SRS resource

Agreement:
NR supports gNB to configure SRS resource in time domain only by UE-specific parameters, e.g., by {SRS-SlotConfig, SRS-ResourceMapping}

R1-1718980	Summary of SRS	Sony

Agreement:
NR supports 17 unique rows in LTE for SRS BW <=96 PRBs.
In addition to 17 unique rows in LTE, additional rows for <=96 PRBs is not prohibited.

Agreement
For group and sequence hopping, both group hopping and sequence hopping are supported as in LTE

R1-1718985	WF on prioritization between SRS and short PUCCH transmission in case of collision,
		Mitsubishi Electric, LG, ZTE, Sanechips, Nokia, NSB, Sony, InterDigital, Ericsson
Also supported by Samsung and Intel

Agreement:
In the case of collision of SRS and short PUCCH carrying only CSI report/beam failure recover request, support the prioritization rules in the table below:
The channel listed in the entries below are prioritized
	
	Aperiodic SRS
	Semi-persistent SRS
	periodic SRS

	sPUCCH with aperiodic CSI report only
	No rule**
	sPUCCH
	sPUCCH

	sPUCCH with semi persistent CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with periodic CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with beam failure recover request*
	sPUCCH
	sPUCCH
	sPUCCH


In case SRS is dropped, dropping can be partial in time domain, i.e., only those OFDM symbols that collide with short PUCCH
*If short PUCCH is supported for beam failure recovery request and collision between short PUCCH with beam failure recovery request and aperiodic/semi persistent/periodic SRS occurs, prioritize short PUCCH
** UE can assume that this collision will not occur

R1-1718993	Way Forward on SRS Switching among CCs and Bandwidth Parts	Huawei, HiSilicon, AT&T, CMCC, Samsung, Softbank, Vodafone

Agreement:
Specify NR SRS switching among CCs similar to Rel-14 LTE SRS carrier-based switching design including 
Periodic/aperiodic/semi-persistent SRS on a CC without PUCCH/PUSCH configured
TA (through PRACH) on TAG without PUSCH/PUCCH configured
Power control separated from that of PUSCH
Group common DCI for aperiodic SRS triggering and TPC
DL/UL interruptions and collision handling due to SRS switching

R1-1718968	WF on SRS for NR	Ericsson, Qualcomm, Huawei, HiSilicon, ZTE, Sanechips, Mitsubishi, Sony, Nokia, NSB, NTT Docomo, AT&T, China Unicom, China Telecom, Vodafone, Intel, Samsung, Verizon 
Slides 13, 14, 15 in R1-1718968 are agreed.

Agreement:
An X-port SRS resource spans N = 1, 2, or 4 adjacent OFDM symbols within the same slot where all X ports are mapped to each symbol of the resource
When frequency hopping only is configured, the X ports are mapped to potentially different sets of subcarriers in each OFDM symbol of the resource, depending on the hopping pattern
For N = 4, frequency hopping + repetition can be configured where the the X ports are mapped to a different set of subcarriers in the second pair OFDM symbol(s) of the resource
Note: Symbol pairs are adjacent
Note: same comb is assumed for different sets of subcarriers
Note: hopping pattern is within the tree structure defined by a given C_SRS, B_SRS, and b_hop
Note: When repetition only is configured, the mapping is covered by previous agreement in RAN1#90:
“Each of the X ports are mapped to the same set of subcarriers in the same set of PRBs in the N SRS symbols.”
NCP SRS resource definition is reused for ECP
FFS: SRS transmission repetition within a slot can be at different power levels to account for relative phase discontinuities from multiple UE Tx chains

Agreement:
The following SRS bandwidths are supported in NR:
	
	BSRS = 0
	BSRS  = 1
	BSRS = 2
	BSRS = 3

	CSRS
	mSRS,0
	N0
	mSRS,1
	N1
	mSRS,2
	N2
	mSRS,3
	N3

	0
	4
	1
	4
	1
	4
	1
	4
	1

	1
	8
	1
	4
	2
	4
	1
	4
	1

	2
	12
	1
	4
	3
	4
	1
	4
	1

	3
	16
	1
	4
	4
	4
	1
	4
	1

	4
	16
	1
	8
	2
	4
	2
	4
	1

	5
	20
	1
	4
	5
	4
	1
	4
	1

	6
	24
	1
	4
	6
	4
	1
	4
	1

	7
	24
	1
	12
	2
	4
	3
	4
	1

	8
	28
	1
	4
	7
	4
	1
	4
	1

	9
	32
	1
	16
	2
	8
	2
	4
	2

	10
	36
	1
	12
	3
	4
	3
	4
	1

	11
	40
	1
	20
	2
	4
	5
	4
	1

	12
	48
	1
	16
	3
	8
	2
	4
	2

	13
	48
	1
	24
	2
	12
	2
	4
	3

	14
	52
	1
	4
	13
	4
	1
	4
	1

	15
	56
	1
	28
	2
	4
	7
	4
	1

	16
	60
	1
	20
	3
	4
	5
	4
	1

	17
	64
	1
	32
	2
	16
	2
	4
	4

	18
	72
	1
	24
	3
	4
	6
	4
	1

	19
	72
	1
	36
	2
	12
	3
	4
	1

	20
	76
	1
	4
	19
	4
	1
	4
	1

	21
	80
	1
	40
	2
	20
	2
	4
	5

	22
	88
	1
	44
	2
	11
	4
	4
	1

	23
	96
	1
	32
	3
	16
	2
	4
	4

	24
	96
	1
	48
	2
	24
	2
	4
	6

	25
	104
	1
	52
	2
	4
	13
	4
	1

	26
	112
	1
	56
	2
	28
	2
	4
	7

	27
	120
	1
	60
	2
	20
	3
	4
	5

	28
	120
	1
	40
	3
	8
	5
	4
	2

	29
	120
	1
	24
	5
	12
	2
	4
	1

	30
	128
	1
	64
	2
	32
	2
	4
	8

	31
	128
	1
	64
	2
	16
	4
	4
	4

	32
	128
	1
	16
	8
	8
	2
	4
	2

	33
	132
	1
	44
	3
	4
	11
	4
	1

	34
	136
	1
	68
	2
	4
	17
	4
	1

	35
	144
	1
	72
	2
	36
	2
	4
	9

	36
	144
	1
	48
	3
	24
	2
	12
	2

	37
	144
	1
	48
	3
	16
	3
	4
	4

	38
	144
	1
	16
	9
	8
	2
	4
	2

	39
	152
	1
	76
	2
	4
	19
	4
	1

	40
	160
	1
	80
	2
	40
	2
	4
	10

	41
	160
	1
	80
	2
	20
	4
	4
	5

	42
	160
	1
	32
	5
	16
	2
	4
	4

	43
	168
	1
	84
	2
	28
	3
	4
	7

	44
	176
	1
	88
	2
	44
	2
	4
	11

	45
	184
	1
	92
	2
	4
	23
	4
	1

	46
	192
	1
	96
	2
	48
	2
	4
	12

	47
	192
	1
	96
	2
	24
	4
	4
	6

	48
	192
	1
	64
	3
	16
	4
	4
	4

	49
	192
	1
	24
	8
	8
	3
	4
	2

	50
	208
	1
	104
	2
	52
	2
	4
	13

	51
	216
	1
	108
	2
	36
	3
	4
	9

	52
	224
	1
	112
	2
	56
	2
	4
	14

	53
	240
	1
	120
	2
	60
	2
	4
	15

	54
	240
	1
	80
	3
	20
	4
	4
	5

	55
	240
	1
	48
	5
	16
	3
	8
	2

	56
	240
	1
	24
	10
	12
	2
	4
	3

	57
	256
	1
	128
	2
	64
	2
	4
	16

	58
	256
	1
	128
	2
	32
	4
	4
	8

	59
	256
	1
	16
	16
	8
	2
	4
	2

	60
	264
	1
	132
	2
	44
	3
	4
	11

	61
	272
	1
	136
	2
	68
	2
	4
	17

	62
	272
	1
	136
	2
	44
	4
	4
	11

	63
	272
	1
	16
	17
	8
	2
	4
	2



R1-1719149	Offline discussion on SRS configuration table	CATT

Agreement
LTE SRS configuration tables are starting point for NR SRS configuration table design.
At least 2, 5, 10, 20, 40, 80, 160, 320 slots periodicity are supported for 15KHz SCS
FFS on additional periodicities for other numerologies
FFS: supported slot offset for each supported numerology

R1-1717435	Discussion on SRS design for NR	ZTE, Sanechips
R1-1717307	UL SRS design for beam management and CSI acquisition	Huawei, HiSilicon
R1-1718467	Views on SRS designs	Mitsubishi Electric Corp

R1-1717375	Discussion on SRS for NR	Intel Corporation
R1-1717479	Discussion on SRS design	vivo
R1-1717632	Remaining details on SRS	Samsung
R1-1717820	Further discussion on remaining issues on SRS	CATT
R1-1717948	On SRS design and related operations	LG Electronics
R1-1718029	Further discussion on SRS design for NR	Guangdong OPPO Mobile Telecom
R1-1718200	Discussions on NR SRS Design	NTT DOCOMO, INC.
R1-1718338	Remaining details on SRS	MediaTek Inc.
R1-1718450	Details on SRS design	Ericsson
R1-1718485	Remaining issues on SRS 	InterDigital, Inc.
R1-1718518	Remaining details on SRS design in NR	Nokia, Nokia Shanghai Bell
R1-1718549	Remaining details on SRS	Qualcomm Incorporated
R1-1718659	Considerations on SRS design	Sony
[bookmark: _Toc494788981]Remaining details on TRS 
R1-1718857	Summary of TRS remaining details	MediaTek Inc.


Agreement
Following TRS BWs are supported in NR
min(BWP, ~50RBs)
FFS: BWP
UE is not expected to receive TRS outside the BWP
TRS RB position is configured by gNB

Agreement:
TRS can be configured on a carrier or on an active BWP when SS block is not present

Conclusion:
Periodic SS burst and periodic TRS burst can be arranged such that the UE can utilize one SS burst and one TRS burst for AGC adjustment and T/F tracking before DRX ON
No further specification impact may be necessary

R1-1719148	Summary of TRS offline discussion		MediaTek

Agreement
· For N=2+2, X=2, TRS symbols have the same symbol positions in the two consecutive slots
· DMRS and TRS are at least TDMed from UE perspective
· One of the following symbol positions per slot can be configured by RRC, 
· Option 1: symbol 4 and 8 (symbol index starts from 0)
· Option 2: symbol 5 and 9
· Option 3: symbol 6 and 10
· Note 1: Potential down selection can be done until next meeting. It is not limited to select only one option
· Note 2: RRC signaling to configure TRS as above can be related to the existing RRC signaling for DMRS, CSI-RS, etc.
· Note 3: It is not precluded to have additional options

R1-1719133	WF on TRS design	MediaTek

Agreement:
· TRS can be configured as one-port CSI-RS resource(s) with the agreed parameters on St, Sf, N, B, X and Y
· FFS on one or multiple resources
· Note: TRS is also supported in above-6GHz
· FFS on the parameters X, N, St
· FFS: TRS periodicity
· For below 6GHz, TRS periodicity 10ms, 20ms, 40ms and 80ms are supported
· For RAN4 information, 10ms is introduced for high speed train scenario
· Note: It is up to the editor to capture the periodicity in units of slots
· TRS BW can be equal to BW of BWP
· UE is not expected to be simultaneously configured with TRS BW equal to BWP and TRS periodicity of 10ms if the BWP is larger than 50 RBs 
· FFS on CSI-RS measurement restriction functionality can be configured between TRS bursts
· Sf=4
· FFS: Additional Sf values 
· for below 6GHz
· FFS on X=1

R1-1718352	On remaining details of TRS	MediaTek Inc.
R1-1718451	Details on TRS design	Ericsson
R1-1717747	Remaining issues on TRS	Spreadtrum Communications
R1-1718550	Remaining issues on TRS	Qualcomm Incorporated

R1-1717308	Reference signal for fine time and frequency tracking	Huawei, HiSilicon
R1-1717376	Remaining Details on TRS	Intel Corporation
R1-1717436	Remaining details on TRS	ZTE, Sanechips
R1-1717480	Discussion on TRS	vivo
R1-1717633	Remaining details on TRS	Samsung
R1-1717949	Discussion on fine time/frequency tracking of channel	LG Electronics
R1-1718519	Remaining details of TRS design	Nokia, Nokia Shanghai Bell
[bookmark: _Toc494788982]Remaining details on QCL
R1-1718863	Summary of QCL	Nokia, Nokia Shanghai Bell

Agreement:
QCL after RRC for below 6GHz
SSB  TRS: Doppler shift, average delay
Support type B

Agreement: 
SP CSI-RS is activated with RRC + MAC CE

Agreement: 
The following P/SP/AP CSI-RS signaling options are supported:
	QCL parameter
	Reference RS
	Target RS
	Signalling mode
	Reference RS and Target RS should belong to the same CC/BWP or not

	Spatial
	SSB
	P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB
	SP CSI-RS
	SP CSI-RS activation signal 

	Can be on different CCs/BWPs

	Spatial
	P CSI-RS
	Another P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB or P/SP CSI-RS
	AP CSI-RS
	RRC or RRC+MAC CE for configuration,
indication with DCI 
	Can be on different CCs/BWPs



R1-1719069	Summary of offline discussions on QCL	Nokia, Nokia Shanghai Bell

Working Assumption
After RRC for above 6 GHz
· [bookmark: _Hlk495483134]SSB  [TRS - if is supported for above 6GHz] w.r.t average delay, Doppler shift, spatial RX parameters
· [bookmark: _Hlk495483078]SSB  CSI-RS for BM w.r.t. [average delay, Doppler shift], spatial RX parameters
· SSB  CSI-RS for CSI w.r.t. [average delay, Doppler shift], spatial RX parameters
· SSB  DMRS for PDCCH (before TRS is configured) w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
· SSB  DMRS for PDSCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
· CSI-RS for BM  DMRS for PDCCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
· CSI-RS for BM  DMRS for PDSCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters
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