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1.1 Further enhancements on MIMO for NR
Please refer to RP-202024 for detailed scope of the WI
1.1.1 Enhancements on Multi-beam Operation

Mainly targeting FR2 while also applicable to FR1
[105-e-NR-feMIMO-01] Email discussion on enhancements on multi-beam operation – Eko (Samsung)
· 1st check point: May 24
· 2nd check point: May 27
R1-2105290
Moderator summary for multi-beam enhancement
Moderator (Samsung)
Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the first slot that is at least X ms or Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication.
· Note: The gap between the last symbol of the beam indication DCI and that first slot shall satisfy the UE capability
· FFS: Application time and whether additional offset is needed for the application time in case of cross carrier beam indication and common TCI state ID update across a set of configured CCs if CCs have different SCSs 
· FFS: Whether inter-cell beam switching needs higher X/Y values than intra-cell
· FFS: Whether application time can be indicated/determined dynamically for different scenarios, e.g. cross CC, inter-cell, inter-panel without reverting previous RAN1 agreements
Agreement
For M=N=1, on Rel-17 unified TCI, for separate DL/UL TCI, one instance of beam indication using DCI formats 1_1/1_2 (with and without DL assignment) can be used as follows: 

· One TCI field codepoint represents a pair of DL TCI state and UL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding DL TCI state and UL TCI state.

· One TCI field codepoint represents only a DL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding DL TCI state, and keeps the current UL TCI state.

· One TCI field codepoint represents only an UL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding UL TCI state, and keeps the current DL TCI state.

FFS: the cases of M or N>1
Agreement
On Rel.17 enhancements to facilitate advanced beam refinement/tracking, focus study (including down-selection) and, if needed, specification effort on the following options:

· Group 1: Aim for at most one solution for Group 1 in Rel-17 to address issue 6
· Opt 1-A. UE-initiated beam selection/activation based on beam measurement and/or reporting (without beam indication or activation from NW)
· Opt 1-B. Beam measurement/reporting/refinement/selection triggered by beam indication (without CSI request)
· Opt 1-C. Aperiodic beam measurement/reporting based on multiple resource sets for reducing beam measurement latency
· Group 2: Aim for at most one solution for Group 2 in Rel-17 to address issue 6
· Opt 2-A: Latency reduction for MAC CE based TCI state activation, or frequency/time/beam tracking

· Opt 2-B: Latency reduction for MAC CE based PL-RS activation

· Opt 2-C: One-shot timing update for TCI state update

R1-2106131
Moderator summary for multi-beam enhancement: ROUND 2
Moderator (Samsung)
Agreement
On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
· Whether a UE supports “beam misalignment or not” (detailed definition FFS) between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is a UE capability
· Note: The term “beam misalignment” is for discussion purpose only
· Whether it is ‘included in’ or ‘associated with’ (including the manner it is performed and the signaling) is up to RAN2
· The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state

· The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell is a UE capability

· FFS: detailed aspects of PL-RS, e.g. CSI-RS type(s), restriction on configuration
· FFS: For the definition of “beam misalignment or not”, at least consider the case where the periodic DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication is configured/associated as the PL-RS

· Note: PL-RS is assumed to be periodic
Agreement
On Rel.17 unified TCI framework, 

· Any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)
· Note: This does not imply that all such DL RSs necessarily share a same TCI state
· The DL RS includes CSI-RS and DMRS for PDSCH or PDCCH
· FFS: Whether some SRS resources or resource sets for BM can be configured as a target signal/channel of a Rel-17 UL TCI (hence the Rel-17 UL TCI state pool)
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is still TBD)

Agreement
On Rel.17 unified TCI framework, discuss and decide by RAN1#106-e (August 2021)

· Whether each of the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC
· CSI-RS resources for CSI
· Some CSI-RS resources for BM, if so, which ones (e.g. aperiodic, repetition ‘ON’)
· CSI-RS for tracking
· DMRS(s) associated with non-UE-dedicated reception on PDSCH and all/subset of CORESETs

· Whether some SRS resources or resource sets for BM can share the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC

Agreement
On Rel.17 unified TCI framework, for any DL RS that does not share the same indicated Rel-17 TCI state(s) as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC, but can be configured as a target DL RS of a Rel-17 DL TCI (hence the Rel-17 DL TCI state pool), discuss and down-select by RAN1#106-e (August 2021) between the following two alternatives:

· Alt1. Rel-15/16 TCI state update signaling/configuration mechanism(s) are reused to update/configure the Rel-17 TCI state 
· Alt2. Rel-17 TCI state update signaling/configuration mechanism(s) are used, e.g. with Rel-17 MAC-CE/DCI-based beam indication for Rel-17 joint/separate TCI

Note: The DL RS includes CSI-RS and DMRS for PDSCH or PDCCH
Note: For some channels/signals, only one of the above two alternatives may apply (to be discussed).

Agreement
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP,

· Support at least K=4, where K is defined as the number of beams associated at least with non-serving cell(s) reported in a single CSI reporting instance
· The maximum value of supported K is a UE capability

· K is configured by NW based on the UE capability 

· FFS: The support of K=8 and 16

· For K>4, the maximum number of beams associated with one cell is 4

· FFS: Support L1-based event-driven reporting based on Rel-16 SCell BFR framework or analogous to L3-based event-driven reporting, including the definition of L1-based event, if needed

Note: If another beam metric other than L1-RSRP is supported (e.g. L3-RSRP is still FFS), the above also applies
Agreement
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, decide by RAN1#106-e whether to support the following RS types as measurement RS or not:

· CSI-RS for mobility/RRM associated with a non-serving cell  

· CSI-RS for BM associated with a non-serving cell  

· CSI-RS for tracking associated with a non-serving cell  

Note: If another beam metric other than L1-RSRP is supported (e.g. L3-RSRP is still FFS), the above also applies

Note: An RS is associated with a non-serving cell means that it is either configured for a non-serving cell or configured for a serving cell but is QCLed with a non-serving cell SSB

R1-2106167
Moderator summary for multi-beam enhancement: ROUND 3
Moderator (Samsung)

Working Assumption
On Rel.17 beam indication enhancements for L1/L2-centric inter-cell mobility, support the following:

· Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) 

· FFS (to be decided in RAN1#106-e): Whether this also applies to PDSCH/PUSCH associated with UE-dedicated CORESETs only or additional target channels (e.g. UE-dedicated PDCCH/PUCCH) 
· FFS: Whether the above is supported only for joint TCI, or both joint TCI and separate DL/UL TCI (including that, if separate DL/UL TCI is supported, the DL TCI and UL TCI associated with a same cell) 

· FFS: Whether to support activation of TCI states for more than one cells simultaneously
· FFS: Whether down-selection between MAC-CE only based and MAC-CE+DCI-based beam indication scheme is necessary
· The DL QCL and UL spatial relation rules already agreed for intra-cell scenario 

· FFS: The use of SSB associated with a physical cell ID different from that of the serving cell as an indirect QCL reference for UE-dedicated PDSCH 

· FFS (to be decided in RAN1#106-e): Whether this also applies to UE-dedicated PDCCH 

· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel

· FFS (to be decided in RAN1#106-e): Whether SSB associated with a physical cell ID different from that of the serving cell can also be used as a direct QCL reference (source RS) for UE-dedicated PDCCH/PDSCH

Agreement
On Rel.17 unified TCI framework, for common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of configured CCs/BWPs
· The source RS determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for a target CC can be configured in the target CC or other CC

· For intra-band CA, the following configurations can be supported without additional QCL rules: 
· One source RS across CCs can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs 

· One source RS per CC can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs, and the CC-specific source RSs are further associated with a same QCL-TypeD RS 
· “A set of configured CCs/BWPs” includes all the BWPs in the set of configured CCs 
Working Assumption 

For common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of [configured] CCs/BWPs: 

· RRC-configured TCI state pool(s) can be configured in the PDSCH configuration (PDSCH-Config) for each BWP /CC as in Rel-15/16

· Note: Such RRC-configured TCI state pool(s) configuration doesn’t imply that separate DL/UL TCI state pool is excluded or supported
· RRC-configured TCI state pool(s) can be absent in the PDSCH configuration (PDSCH-Config) for each BWP/CC, and replaced with a reference to RRC-configured TCI state pool(s) in a reference BWP/CC

· In the PDSCH configuration (PDSCH-Config) of the reference BWP/CC, RRC-configured TCI state pool(s) shall be configured

· For a BWP/CC where the PDSCH configuration contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC, the UE applies the RRC-configured TCI state pool(s) in the reference BWP/CC

· When the BWP/CC ID (cell) for QCL-Type A/D source RS in a QCL-Info of the TCI state is absent, the UE assumes that QCL-Type A/D source RS is in the BWP/CC to which the TCI state applies
· Introduce a UE capability to report maximum number of TCI state pools it can support across BWPs and CCs in a band, and the candidate value at least includes 1

· FFS: Introduce a UE capability to report maximum number of configured TCI states that it can support across BWPs and CCs in a band

· FFS: How to define reference BWP/CC

Conclusion
On Rel-17 unified TCI framework, for a UE configured with both joint TCI and separate DL/UL TCI, configuration of joint TCI or separate DL/UL TCI is based on RRC signaling 

· There is no consensus in RAN1 on how to support dynamic switching (either MAC-CE or codepoint based)
Agreement
On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework,

· For each of PUSCH and PUCCH, the setting of (P0, alpha, closed loop index) can be associated with UL or (if applicable) joint TCI state per BWP. 

· In this case, multiple settings are configured. Each setting can be associated with at least one TCI state, and, for a given TCI state, only one setting for PUSCH and only one setting for PUCCH can be associated at a time. 

· (Working Assumption) In this case, for each of the PUSCH and PUCCH, each of the activated UL or (if applicable) joint TCI states is associated with one of the settings.

· If not associated, for each of the PUSCH and PUCCH, the setting(s) of (P0, alpha, closed loop index) per channel/signal per BWP is independent of the UL or (if applicable) joint TCI states

· FFS: If the setting of (P0, alpha, closed loop index) for SRS can also be associated with UL or (if applicable) joint TCI state.

· FFS: (to be decided in RAN1#106-e) whether to configure the same setting of (P0, alpha, closed loop index) per TCI state across channels and apply a channel dependent component, or configure a channel dependent setting of (P0, alpha, closed loop index) per TCI state

Agreement
On Rel-17 unified TCI, in RAN1#106-e, for M>1 and/or N>1:

· Identify and agree on use cases 

· Decide whether to support M>1 and/or N>1, and if so, the maximum value of M and/or N

· If supported, identify feasible candidate schemes for beam indication signaling mechanism (including TCI state activation)

Note:

· Previous agreement in RAN1#104b-e that remaining unused DCI fields and codepoints are reserved in R17 are not to be reverted.

· The use case of simultaneous UL transmission from multiple UE panels are not to be considered in Rel-17 as it is out of scope

Conclusion
On Rel-17 unified TCI framework, for a UE configured with both joint TCI and separate DL/UL TCI, configuration of joint TCI or separate DL/UL TCI is based on RRC signaling
· There is no consensus in RAN1 on how to support dynamic switching (either MAC-CE or codepoint based)
For future meetings:
Continue to study necessary enhancements to optimize transmission from UEs with different number of max number of UL MIMO layers per panel entity
R1-2105290
Moderator summary for multi-beam enhancement
Moderator (Samsung)

R1-2105296
Moderator summary for offline discussion on multi-beam enhancement: CA QCL and unified TCI for 'other signals/channels'
Moderator (Samsung)

R1-2104205
Enhancement on multi-beam operation
FUTUREWEI

R1-2104266
Enhancements on multi-beam operation
Huawei, HiSilicon

R1-2104292
Remaining Issues on Rel-17 Multi-beam Operation
InterDigital, Inc.

R1-2104343
Further discussion on multi beam enhancement
vivo

R1-2104404
Enhancements on Multi-beam Operation
Lenovo, Motorola Mobility

R1-2104411
Enhancements on Multi-beam Operation
Spreadtrum Communications

R1-2104484
Enhancements on multi-beam operation
CATT

R1-2104585
Enhancements on Multi-beam Operation
ZTE

R1-2104599
Enhancements on multi-beam operation
CMCC

R1-2104654
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-2104732
Enhancements on Multi-beam Operation
OPPO

R1-2104888
Enhancements to Multi-Beam Operations
Intel Corporation

R1-2104944
Enhancements to Multi-Beam Operations
Intel Corporation

Withdrawn

R1-2105001
Enhancements to Multi-Beam Operations
Intel Corporation

Withdrawn

R1-2105058
Enhancements on Multi-beam Operation
Fujitsu

R1-2105087
Views on Rel-17 Beam Management enhancement
Apple

R1-2105151
Further enhancement on multi-beam operation
Sony

R1-2105231
Enhancements on multi-beam operation
Fraunhofer IIS, Fraunhofer HHI

R1-2105246
Discussion on multi-beam operation
NEC

R1-2105273
Enhancements on Multi-beam Operation
Nokia, Nokia Shanghai Bell

R1-2105291
Multi-Beam Enhancements
Samsung

R1-2105353
Enhancement on multi-beam operation
MediaTek Inc.

R1-2105540
Enhancements on multi-beam operation
Xiaomi

R1-2105588
Enhancements on Multi-beam Operation
Convida Wireless

R1-2105665
Enhancements on Multi-Beam Operations
AT&T

R1-2105683
Discussion on multi-beam operation
NTT DOCOMO, INC.

R1-2105779
Enhancements on Multi-beam Operation
LG Electronics

R1-2105816
Discussion on enhancements for Multi-beam Operation
Asia Pacific Telecom, FGI

R1-2105828
Enhancements on Multi-beam Operation
Ericsson

1.1.2 Enhancements for Multi-TRP Deployment 
1.1.2.1 Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH

Only to handle UL part

· NO contributions to DL, please
[105-e-NR-feMIMO-02] Email discussion on enhancements on multi-TRP for PUSCH, PUCCH – Keeth (Nokia)
· 1st check point: May 24
· 2nd check point: May 27
R1-2106073
Summary #1 of Multi-TRP PUCCH and PUSCH Enhancements
Moderator (Nokia)
Agreement
For indicating per-TRP OLPC set in DCI format 0_1/0_2, if two SRI fields present in the DCI, 
· Use the existing field (1 bit) for OLPC set indication and a second p0-PUSCH-SetList-r16. 
· if value of the field equals to ‘0’, the UE determine value of P0 from SRI-PUSCH-PowerControl with a sri-PUSCH-PowerControlId value mapped to the SRI field value corresponding to each TRP. 
· if value of the field equals to ‘1’, the UE determine value of P0 from a first value in P0-PUSCH-Set with a p0-PUSCH-SetId value mapped to the SRI field value corresponding to each TRP.
Agreement
For s-DCI based multi-TRP PUSCH repetition Type A and B, support transmitting A-CSI on the first PUSCH repetition corresponding to the first beam and the first PUSCH repetition corresponding to the second beam when there is no TB carried in the PUSCH. 

· The UE assumes that the number of repetitions is 2 regardless of the indicated number of repetitions. 

· The UE is expected to follow the above operation for transmitting A-CSI on two PUSCH repetitions only if 

· For PUSCH repetition Type B, the first and second nominal repetitions are expected to be the same as the first and second actual repetitions, respectively (no segmentation). 

· For PUSCH repetition Type A and B, UCIs other than the A-CSI are not multiplexed on any of the two PUSCH repetitions.

· When the UE does not follow the above operation, UE transmits A-CSI only on the first PUSCH repetition similar to Rel. 15/16.

· Note: The scheduling offset for the first A-CSI should meet the Z and Z’ requirement

Agreement
For s-DCI based multi-TRP PUSCH repetition Type A, the UE is expected to multiplex A-CSI on two PUSCH repetitions only if UCIs other than the A-CSI are not multiplexed on any of the two PUSCH repetitions.

· When the UE does not follow the above operation, UE multiplexes A-CSI only on the first PUSCH repetition similar to Rel. 15/16.

Agreement
For multi-TRP PUCCH (scheme 1 and 3) and PUSCH (Type A and B) repetition, when the number of repetitions is equal to two, the first and second transmission occasion shall be associated with two TRPs, respectively (two UL beams or Power control parameter sets), regardless of the configured mapping pattern. 

· Note: For M-TRP PUSCH type B, the number of repetitions refers to ‘nominal’ repetition.

Agreement
The following working assumption is confirmed. 

For non-codebook based multi-TRP PUSCH, the first SRI field is used to determine the entry of the second SRI field which only contains the SRI(s) combinations corresponding to the indicated rank (number of layers) of the first SRI field. The number of bits, N2, for the second SRI field is determined by the maximum number of codepoint(s) per rank among all ranks associated with the first SRI field. For each rank x, the first Kx codepoint(s) are mapped to Kx SRIs of rank x associated with the first SRS field, the remaining (2N2-Kx) codepoint(s) are reserved.

Agreement
For type 2 CG based multi-TRP PUSCH repetition:

· The first (legacy) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the first SRS resource set.

· The second (new) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the second SRS resource set.

· Applying the first, second, or both first and second RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ is determined from the new DCI field (for dynamic switching) of the activating DCI similar to the case of DG-PUSCH.
R1-2106074
Summary #2 of Multi-TRP PUCCH and PUSCH Enhancements
Moderator (Nokia, Nokia Shanghai Bell)

Agreement
Confirm the Working Assumption (with supporting two bits for the new field). 
· For indicating STRP/MTRP dynamic switching for non-CB/CB based MTRP PUSCH repetition, 

· Introduce a new field in DCI to indicate at least the S-TRP or M-TRP operation. 

· The new field is 2 bits
Agreement
For the new field in the DCI for dynamic switching, support Alt.1 (modified).

Alt.1

· Support 2 bits with the following combinations. 

	Codepoint
	SRS resource set(s)
	SRI (for both CB and NCB)/TPMI (CB only) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	1st SRI/TPMI field (2nd field is unused)

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	1st SRI/TPMI field (2nd field is unused)

	10
	m-TRP mode with (TRP1,TRP2 order)

1st SRI/TPMI field: 1st  SRS resource set

2nd SRI/TPMI field: 2nd SRS resource set
	Both 1st and 2nd SRI/TPMI fields

	11
	m-TRP mode with (TRP2,TRP1 order)

1st SRI/TPMI field: FFS

2nd SRI/TPMI field: FFS
	Both 1st and 2nd SRI/TPMI fields


· The SRS resource set with lower ID is the first SRS resource set, and the other SRS resource set is the second SRS resource set. 

· For codebook and non-codebook usage, respectively

· The same number of SRS resource shall be configured in the two SRS resource sets.

Agreement 
For SP-CSI report on mTRP PUSCH repetition Type A and B activated by a DCI, further study the use of a similar mechanism to A-CSI multiplexing on M-TRP PUSCH without a TB, which includes the following,
· When SP-CSI multiplexed on m-TRP PUSCH, SP-CSI multiplexed on the two repetitions associated with the two TRPs, and the number of repetitions is always assumed to be 2, regardless of the value indicated.

· Reuse similar conditions (e.g. UCIs other than the A-CSI are not multiplexed, same number for first actual repetitions, the content of the CSI is the same) to support SP-CSI multiplexing on m-TRP PUSCH as defined in A-CSI multiplexing on M-TRP PUSCH.

  

Agreement 
Confirm the working assumption with removing brackets on [consecutive] and adding UE capability.

· For PUCCH reliability enhancement, support multi-TRP intra-slot repetition (Scheme 3) for all PUCCH formats.

· The same PUCCH resource carrying UCI is repeated for X = 2 [consecutive] sub-slots within a slot. 

· Refer the design details related to sub-slot configurations (e.g. other values of X) to Rel-17 eIIoT

· Note1: The decision of supporting scheme 3 is only applicable for multi-TRP operation.

· This feature is optional. 

Conclusion
For multi-TRP PUCCH schemes, only one ‘twoPUCCH-PC-AdjustmentStates’ parameter is configured for both TRPs, and the parameter is shared across both TRPs, which means there will be two closed loops in total (no RAN1 spec impact).

For future meetings:

Further study the enhancements needed on grouping of PUCCH resources for Rel-17 multi-TRP PUCCH repetition
Agreement

· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  

· When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).

· Each TPC field is for each closed-loop index value respectively

· FFS: Whether or not the mapping between the TPC field and the PUCCH transmissions is needed

· When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for the closed loop index(es) for the scheduled PUCCH

· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.

· FFS: any additional considerations

· Support UE to report the capability on whether it supports the second TPC field 

· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs.

Agreement
For single-DCI based M-TRP PUSCH repetition schemes, when one SRS resource per SRS resource set is configured (i.e., when two SRI fields are absent in DCI formats 0_1 / 0_2), default P0, alpha, PL-RS, and closed loop index is defined per TRP. Select one from the following in RAN1 #106-e meeting,

· Alt.1   
· The first P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the first SRS resource set.
· The second P0/alpha, PL-RS, and closed loop index are determined by sri-PUSCH-PathlossReferenceRS-Id, sri-P0-PUSCH-AlphaSetId, and sri-PUSCH-ClosedLoopIndex mapped to the first sri-PUSCH-PowerControl associated with the second SRS resource set.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2. 
· Alt.2  
· The first set of values {the first value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponded to PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2.
· Alt.3  
· If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, the first set of values {the first value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the first SRS resource set and closed-loop index l = 0} is used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControlassociated with the second SRS resource set and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise} is used for TRP2.
· Otherwise, the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2.
For further study in future meetings:

For PHR reporting related to M-TRP PUSCH repetition, study following aspects related to option 4, 

· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.

· FFS1: How the PHRs are calculated for reporting (actual PHR or virtual PHR)

· FFS2: How the PHRs are calculated for reporting for other CCs if the multi-cell PHR MAC CE is applied.

· FFS3: Required changes to triggering conditions including the required higher layer parameters (e.g.,’phr-PeriodicTimer’, ‘phr-ProhibitTimer’, ‘phr-Tx-PowerFactorChange’ as TRP specific).

· FFS4: Report P-MPR and MPE per TRP within the same MAC-CE extension.

Note: Down-selection between Options 1-5 will be based on this study as well as the trade-off between benefit versus UE complexity.

R1-2104201
Multi-TRP/panel for non-PDSCH
FUTUREWEI

R1-2104267
Enhancements on multi-TRP for reliability and robustness in Rel-17
Huawei, HiSilicon

R1-2104293
Multi-TRP Enhancements for PUCCH and PUSCH
InterDigital, Inc.

R1-2104344
Further discussion on Multi-TRP for PUCCH and PUSCH enhancements
vivo

R1-2104405
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Lenovo, Motorola Mobility

R1-2104412
Discussion on enhancements on Multi-TRP for PUCCH and PUSCH
Spreadtrum Communications

R1-2104485
Enhancements on PUCCH and PUSCH
CATT

R1-2104586
Multi-TRP enhancements for PUCCH and PUSCH
ZTE

R1-2104600
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
CMCC

R1-2104655
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Qualcomm Incorporated

R1-2104733
Enhancements on Multi-TRP based enhancement for PUCCH and PUSCH
OPPO

R1-2104841
Enhancements on Multi-TRP for uplink channels
CAICT

R1-2104889
Multi-TRP enhancements for PUCCH and PUSCH
Intel Corporation

R1-2104945
Multi-TRP enhancements for PUCCH and PUSCH
Intel Corporation

Withdrawn

R1-2104946
Multi-TRP enhancements for PUCCH and PUSCH
Intel Corporation

Withdrawn

R1-2105002
Multi-TRP enhancements for PUCCH and PUSCH
Intel Corporation

Withdrawn

R1-2105003
Multi-TRP enhancements for PUCCH and PUSCH
Intel Corporation

Withdrawn

R1-2105059
Enhancements on Multi-TRP for PDCCH PUCCH and PUSCH
Fujitsu

R1-2105088
Views on Rel-17 multi-TRP reliability enhancement
Apple

R1-2105152
Considerations on Multi-TRP for PDCCH, PUCCH, PUSCH
Sony

R1-2105247
Discussion on multi-TRP for PUCCH and PUSCH
NEC

R1-2105274
Enhancements for Multi-TRP URLLC schemes
Nokia, Nokia Shanghai Bell

R1-2105292
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Samsung

R1-2105350
On multi-TRP enhancements for PUSCH
Fraunhofer IIS, Fraunhofer HHI

R1-2105354
Enhancements on Multi-TRP for PUCCH and PUSCH
MediaTek Inc.

R1-2105541
Enhancements on Multi-TRP for PUSCH and PUCCH
Xiaomi

R1-2105589
Enhancements on Multi-TRP for PUCCH and PUSCH
Convida Wireless

R1-2105629
Enhancements on Multi-TRP for PUSCH
Sharp

R1-2105684
Discussion on MTRP for reliability
NTT DOCOMO, INC.

R1-2105731
Discussion on mTRP PUSCH
ASUSTeK

R1-2105780
Enhancements on Multi-TRP for PUCCH and PUSCH
LG Electronics

R1-2105808
On PUCCH and PUSCH enhancements for multi-TRP
Ericsson

R1-2105817
Discussion on enhancements for Multi-TRP for uplink channels
Asia Pacific Telecom, FGI

R1-2105837
Enhancements on Multi-TRP for PUCCH and PUSCH
TCL Communication Ltd.

1.1.2.2 Enhancements on Multi-TRP inter-cell operation

Void (not be handled during this e-meeting). No contributions please.

1.1.2.3 Enhancements on beam management for multi-TRP

[105-e-NR-feMIMO-03] Email discussion on enhancements on beam management for multi-TRP – Runhua (CATT)
· 1st check point: May 24
· 2nd check point: May 27
R1-2106153
Moderator summary #1 (updated) on M-TRP simultaneous transmission with multiple Rx panels
Moderator (CATT)
Agreement

For CMR configuration for option 2, adopt  

· Alt-1: “set”

Agreement

The bitwidth of each SSBRI/CRI is determined based on the number of SSB/CSI-RS resources in the associated CMR resource set
· FFS: specify the association between SSBRIs/CRIs in a reported group and CMR resource sets

Agreement

· For beam measurement/reporting option 2, the maximum number of beam groups in a single CSI-report is a UE capability and may take value from Nmax = {1,2,3,4} in Rel.17.
· FFS: If UCI payload reduction for Nmax>=2 is needed and if so, how

· The number of beam groups (N) reported in a single CSI-report

· Alt1: The value of N is configured by RRC signalling
R1-2106287
Moderator summary #4 on M-TRP simultaneous transmission with multiple Rx panels
Moderator (CATT)
Agreement

Select one of the following alternatives with possible modification in RAN1#106-e

· Alt 2.5.2 A:

· On PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, there is no consensus to adopt alt-1 or alt-2. PUCCH-SR resource selection is up to UE implementation.

· Alt 2.5.2 B: 
· On the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, and at most one BFD RS set fails per CC, adopt alt 2 if all failed BFD RS sets cross CCs are associated with the same PUCCH SR resource, else PUCCH-SR resource selection is up to UE implementation.

· Alt 2.5.2 C: 
· On the PUCCH-SR resource selection rule when SR is triggered and 2 PUCCH-SR resources are configured, and at most one BFD RS set fails per CC, adopt alt 1 if all failed BFD RS sets cross CCs are associated with the same PUCCH SR resource, else PUCCH-SR resource selection is up to UE implementation.

· Alt 2.5.2 D: 

· Revert the past agreement on supporting configuration of up to 2 PUCCH-SR resources. A UE can be configured up to 1 PUCCH-SR resource in a cell group. 

R1-2104202
Beam management for simultaneous multi-TRP transmission with multi-panel reception



FUTUREWEI

R1-2104268
Discussion on Multi-panel reception for multi-TRP in Rel-17
Huawei, HiSilicon

R1-2104294
Further Discussion on M-TRP Beam Management
InterDigital, Inc.

R1-2104345
Further discussion on MTRP multibeam enhancement
vivo

R1-2104406
Enhancements on beam management for multi-TRP
Lenovo, Motorola Mobility

R1-2104413
Discussion on enhancements on beam management for multi-TRP
Spreadtrum Communications

R1-2104486
Beam management enhancements for multi-TRP
CATT

R1-2104587
Enhancements on beam management for Multi-TRP
ZTE

R1-2104601
Enhancements on beam management for multi-TRP
CMCC

R1-2104656
Enhancements on beam management for multi-TRP
Qualcomm Incorporated

R1-2104734
Enhancements on beam management for multi-TRP
OPPO

R1-2104891
Multi-TRP enhancements for beam management
Intel Corporation

R1-2104947
Multi-TRP enhancements for beam management
Intel Corporation

Withdrawn

R1-2105004
Multi-TRP enhancements for beam management
Intel Corporation

Withdrawn

R1-2105060
Enhancements on beam management for multi-TRP
Fujitsu

R1-2105089
Views on Rel-17 multi-TRP BM enhancement
Apple

R1-2105153
Enhancements on beam management for multi-TRP
Sony

R1-2105211
Enhancements on beam management for multi-TRP
ETRI

R1-2105233
Enhancements on beam management for multi-TRP
ETRI

Withdrawn

R1-2105248
Discussion on beam management for multi-TRP
NEC

R1-2105275
Enhancements on Beam Management for Multi-TRP/Panel Transmission
Nokia, Nokia Shanghai Bell

R1-2105293
Enhancements on beam management for multi-TRP
Samsung

R1-2105367
Enhancement on beam management for MTRP
MediaTek Inc.

R1-2105542
Enhancement on beam management for Multi-TRP
Xiaomi

R1-2105590
On Multi-TRP BFR
Convida Wireless

R1-2105666
Beam Management Enhancements for Multi-TRP
AT&T

R1-2105672
Discussion on beam management for multi-TRP
ASUSTEK COMPUTER (SHANGHAI)

R1-2105685
Discussion on beam management for MTRP
NTT DOCOMO, INC.

R1-2105754
Discussion on beam management for multi-TRP
ITRI

R1-2105781
Enhancements on beam management for multi-TRP
LG Electronics

R1-2105806
On beam management enhancements for simultaneous multi-TRP transmission with multi-panel reception
Ericsson

R1-2105818
Discussion of enhancements on beam management for Multi-TRP
Asia Pacific Telecom, FGI

R1-2105836
Enhancements on beam management for multi-TRP
TCL Communication Ltd.

1.1.2.4 Enhancements on HST-SFN deployment
[105-e-NR-feMIMO-04] Email discussion on enhancements on HST-SFN deployment – Alexei (Intel)
· 1st check point: May 24
· 2nd check point: May 27
Agreement
Confirm the following working assumption from RAN1#104b-e:

All QCL source RS resource types as defined in TCI state for Rel-16 multi-TRP are supported for scheme 1.

Agreement
UE is not expected to be indicated by MAC CE with single TCI state per any of TCI codepoint , if UE is configured with scheme 1 PDSCH by RRC , but not capable to support dynamic switching between scheme 1 and single-TRP by TCI state field in DCI Format 1_1/1_2
Agreement
For specification based TRP-based frequency offset pre-compensation scheme
· Support dynamic (DCI -based) switching with single-TRP scheme by TCI state field in DCI format 1_1/1_2 

· This feature is UE optional
· UE is not expected to be indicated by MAC CE with single TCI state per any of TCI codepoint , if UE is configured with TRP-based frequency PDSCH by RRC , but not capable to support dynamic switching between TRP-based frequency and single-TRP by TCI state field in DCI Format 1_1/1_2
· Support semi-static (RRC based) switching with Rel-16 schemes 1a, 2a, 2b, 3, 4
· Support semi-static (RRC based) switching with Rel-17 scheme 1 (PDSCH)
Agreement
Enhanced MAC CE signaling is not applicable to any of the configured CORESETs in a BWP if the CORESETs are configured with different CORESETPoolindex values in the BWP.
R1-2106121
Summary#2 of AI: 8.1.2.4 Enhancements on HST-SFN deployment
Moderator (Intel Corporation)
Working Assumption
For TRP-based pre-compensation, Variant A (based on RAN1#103-e meeting agreement) are supported as QCL types/assumption, when the same DMRS port(s) are associated with two TCI states.

· FFS: Additional support of Variant B
R1-2106242
Summary#3 of AI: 8.1.2.4 Enhancements on HST-SFN deployment
Moderator (Intel Corporation)

Agreement

· For TRP-based pre-compensation QCL assumptions is provided to the UE by using the existing QCL type(s) with certain QCL parameters dropped from the indicted QCL type 

· FFS rule or signalling to determine which TCI state with dropped QCL parameters

· UE does not expect to be configured different SFN schemes (scheme 1 or TRP pre-compensation) for both PDCCH and PDSCH. 

· FFS whether this restriction is per UE or per CC

· UE does not expect to be configured different SFN schemes (scheme 1 or TRP pre-compensation) for different CORESETs. 

· FFS whether this restriction is per UE or per CC

Agreement
Enhanced SFN PDCCH transmission scheme (scheme 1 or TRP-based pre-compensation) is identified by the number of TCI states activated per CORESET and RRC parameter
· FFS: Configuration detail of RRC parameter 
· Including whether the same RRC parameter is used for PDCCH and PDSCH
Agreement
If enhanced SFN PDCCH transmission scheme (scheme 1 or TRP -based pre-compensation) is configured and a CORESET is activated with two TCI states and UE is configured with enableTwoDefaultTCI-States and time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, down-select rule to determine default beam(s) for Rel-17 SFN PDSCH reception in RAN1#106-e:

· Alt 1: Reuse rule to determine TCI states as defined for Rel-16 PDSCH scheme-1a
· Alt 2: Introduce new rules to determine TCI states based on two TCI state(s) of the CORESET 
Agreement
If enhanced SFN PDCCH transmission scheme (scheme 1 or TRP-based pre-compensation) is configured and two TCI states are activated for at least one CORESET, support the following configuration of RS for BFD

· Down-select one alternative for implicit configuration

· Alt 1-2: RS of CORESETs with both single and two TCI states are used
· Alt 1-3: RS of CORESETs with only two TCI states are used
· Down-select one alternative for explicit configuration
· Alt 2-1: Support defining CSI-RS resource or SSB pairs as BFD RS

· FFS other details
· Alt 2-2: Reuse the existing Rel-15/Rel-16 approach for BFD RS configuration
· Note: down-selection can be done separately for Rel-15/16 cell specific BFR and Rel-17 TRP-specific BFR, Rel-17 TRP-specific BFR to be discussed under AI 8.1.2.3
R1-2104203
Enhancement to support HST-SFN deployment scenario
FUTUREWEI

R1-2104269
Enhancements on high speed train for multi-TRP in Rel-17
Huawei, HiSilicon

R1-2104295
Further Discussion on HST-SFN
InterDigital, Inc.

R1-2104346
Further discussion and evaluation on HST-SFN schemes
vivo

R1-2104414
Discussion on enhancements on HST-SFN deployment
Spreadtrum Communications

R1-2104487
Discussion on HST-SFN transmission schemes
CATT

R1-2104588
Discussion on Multi-TRP HST enhancements
ZTE

R1-2104602
Enhancements on HST-SFN deployment
CMCC

R1-2104657
Enhancements on HST-SFN deployment
Qualcomm Incorporated

R1-2104735
Enhancements on HST-SFN deployment
OPPO

R1-2104892
Enhancements to HST-SFN deployments
Intel Corporation

R1-2104948
Enhancements to HST-SFN deployments
Intel Corporation

Withdrawn

R1-2105005
Enhancements to HST-SFN deployments
Intel Corporation

Withdrawn

R1-2105090
Views on Rel-17 HST enhancement
Apple

R1-2105154
Enhancement on HST-SFN deployment
Sony

R1-2105249
Discussion on HST-SFN deployment
NEC

R1-2105276
Enhancements for HST-SFN deployment
Nokia, Nokia Shanghai Bell

R1-2105294
Enhancements on HST-SFN
Samsung

R1-2105543
Enhancements on HST-SFN operation for multi-TRP PDCCH transmission
Xiaomi

R1-2105586
Enhancement on HST-SFN deployment
Ericsson

R1-2105591
On Enhancements for HST-SFN deployment
Convida Wireless

R1-2105686
Discussion on HST-SFN deployment
NTT DOCOMO, INC.

R1-2105761
Enhancements for HST-SFN deployment
Lenovo, Motorola Mobility

R1-2105782
Enhancements on HST-SFN deployment
LG Electronics

1.1.3 Enhancements on SRS flexibility, coverage and capacity

Void (not be handled during this e-meeting). No contributions please.

1.1.4 CSI enhancements: MTRP and FR1 FDD reciprocity

//This one is to use NWM – please use RAN1-105-e-NWM-NR-feMIMO-05 as the document name
[105-e-NR-feMIMO-05] Email discussion on CSI enhancements: MTRP and FR1 FDD reciprocity – Min (Huawei)
· 1st check point: May 24
· 2nd check point: May 27
R1-2106070
Summary of CSI enhancements for MTRP and FDD (Round 0)
Huawei, HiSilicon (Moderator)
R1-2106071
Summary of CSI enhancements for MTRP and FDD (Round 1)
Huawei, HiSilicon (Moderator)
Agreement

For Rel-17 port selection codebook, the maximal value of CSI-RS port number P as Pmax is 32.

Conclusion

At least for rank 1, no further restriction or condition is applied for polarization-common based free-selection and combinatorial coefficient based port selection for W1.

Working Assumption
At least for rank 1, FD bases used for Wf quantization are limited within a single window with size N configured to the UE whereas FD bases in the window must be consecutive from an orthogonal DFT matrix, i.e. Alt 1 

· FFS: Further dependence/restriction, e.g. conditioned on N3 or the number of CSI-RS ports, can be applied to above design. If does, how to support a non-consecutive FD bases used for Wf quantization 

· FFS: Whether to introduce thresholds for N3 and/or P
Agreement

A polarization-specific bitmap for indication non-zero coefficients should be supported for W2.

Agreement

For the quantization of W2 coefficient, reusing following Rel-16 quantization mechanism for Rank1 at least:

· Two polarization-specific reference amplitudes:

· for the polarization associated with the strongest coefficient, the reference amplitude is not reported

· for the other polarization, reference amplitude is quantized to 4 bits

· The alphabet is{1, 1/2)^(1/4), (1/4)^(1/4), (1/8)^(1/4), …, (1/2^14)^(1/4), [Reserved]} (-1.5dB step size)

· For coefficients other than the strongest coefficient

· differential amplitude is calculated relative to the associated polarization-specific reference amplitude and quantized to 3 bits

· The alphabet is {1, 1/sqrt(2), 1/2, 1/(2*sqrt(2)), 1/4, 1/(4*sqrt(2)), 1/8, 1/(8*sqrt(2))} (-3dB step size)

· phase is quantized to 16PSK

· For the reserved state for reference amplitude, down-select one Alt 

· Alt 1: it is kept to be reserved

· Alt 2: it is replaced as (1/2)^(15/4)

· Alt 3: it is replaced as (1/2)^(3/8)

Note: whether/how SCI is supported for R17 codebook will be discussed separately

Agreement

Whether a NZP CSI-RS resource can be referred by both a CMR pair configured for NCJT measurement hypothesis and a CMR configured for Single-TRP measurement hypothesis:

· It is feasible in both FR1 and FR2 but subject to UE capability for FR2. If a UE supports and the sharing is also enabled by gNB, two CMRs from a CMR pair configured for a NCJT measurement hypothesis can be used for Single-TRP measurement hypotheses, otherwise they cannot.

Conclusion

Whether to support interference measurement based on NZP CSI-RS outside the CMR pair configured for NCJT measurement hypothesis, in addition to CSI-IM

Alt 2: No, it is not supported

R1-2106072
Summary of CSI enhancements for MTRP and FDD (Round 2)
Huawei, HiSilicon (Moderator)

Agreement
At least for rank 1, candidate values of K1 for port selection matrix W1 in NP*K1 are {2, 4, 8, 12, 16, 24, 32}. 

· Note: for polarization-common based free-selection, it means to select the same L=K1/2 ports out of P/2 ports for both polarizations

Agreement
Further reduction for possible parameter combinations among codebook parameters of Rel-17 port selection codebook, e.g. {K1, Mv, Beta}, will be discussed jointly once candidate values are determined

· based on trade-off among UPT performance, feedback overhead, and complexity

· based on all supported ranks
· Limit total number of parameter combinations comparable to Rel-16 eType II
· Exact parameters (e.g. with 2 or 3 parameters) within each combination are FFS
· Other parameterizations of codebook parameter (e.g. alpha with K1= Alpha*# of CSI-RS ports and Alpha <=1) are not excluded
Agreement
At least for rank 1 and 2, for the compression coefficient Beta for non-zero coefficients of W2, values of Beta are {[1/4], 1/2, 3/4, 1} 

· Note: [1/4] means that 1/4 is also a candidate value for the discussion on reduction of parameter combinations, but has a lower priority compared to other beta values

Agreement
For Wf in CN3*Mv, Mv=2 is supported for R17 PS codebook 

· FFS: whether further dependence/restriction, i.e. conditioned on the number of CSI-RS ports, can be applied to Mv=2

· FFS: Whether Mv=4 can be supported for # of CSI-RS ports, e.g. 4 or 8

Agreement
Whether a NZP CSI-RS resource m can be referred by two CMR pairs (m, a) and (m, b) configured for NCJT measurement hypotheses
· Alt 1: It is feasible for FR1 but not for FR2.
Agreement
A CSI-IM resource is configured to be associated with either a CMR for Single-TRP measurement hypothesis or a CMR pair for NCJT measurement hypothesis:  

· One-to-one mapping between M+N CSI-IM resources versus M NZP CSI-RS resources for single-TRP measurement hypothesis and N NZP CSI-RS resource pairs for NCJT measurement hypothesis configured in a CSI-RS resource set.

· FFS the value/definition of M 
Note: it is possible to configure the same value of CSI-IM resource ID for both NCJT and Single-TRP measurement hypotheses in FR1 and FR2, subject to QCL-Type D consistency between measurement hypotheses of the shared CMR in FR2
Agreement
For a CSI-RS resource set with Ks NZP CSI-RS resources configured for CMR and N NZP CSI-RS resource pairs configured for NCJT measurement hypotheses, study following default value of Ks,max,
· Alt 1: Ks,max = 4
· Alt 2: Ks,max = 2
· Alt 3: Ks,max = 4 for FR2, and Ks,max = 2 for FR1
· Note that default value means the minimal supported value for Ks,max in UE capability reporting, if UE support this feature.
Agreement
For CSI measurement associated with a CSI-ReportConfig for NC-JT, study whether/how to support following dynamic updating on, e.g. by MAC-CE
· Alt 1: CMR pairs for NCJT measurement hypotheses
· Alt 2: CMRs for Single-TRP measurement hypotheses
· Alt 3: TCI states in CMRs
· Alt 4: the number of single-TRP CSIs (i.e. X=0/1/2) in a NCJT CSI report
Conclusion:
There is no consensus to go with either of the following options in RAN1 #105e:

· Option 1: Confirm the Working Assumption from RAN1#103e

· Option 2: The UE can be expected to report one RI, one PMI, one LI and one CQI per TRP, up to 2 TRPs, for Multi-DCI based NCJT

Agreement
For Rel-17 Multi-TRP CSI enhancement, companies are encouraged to study following potential specification impact: 

· CRI codepoint mapping order with CMRs and CMR pairs

· Whether/how to configure RI restriction/CBSR configuration for NCJT CSI measurement

· Whether/how to enhance the CSI updating rule to address CPU overbooking

· Whether/how to introduce new CSI computation delay requirement for NCJT CSI calculation

· Whether/how to support wideband CSI report

Agreement
At least for rank 1 and for Mv>1, Minit for the single window with size N is fixed to be 0
Conclusion

For PS codebook enhancements utilizing DL/UL reciprocity of angle and/or delay, there is no consensus of further enhancement for CSI-RS configurations associated with Rel-17 PS codebook. 

R1-2106194
Summary of CSI enhancements for MTRP and FDD (Round 3 and NWM)
Huawei, HiSilicon (Moderator)
Agreement 
· For CSI measurement associated with a CSI-ReportConfig for NC-JT, down-select one or more Alts in RAN1#106-e:
· Alt 2: additional RRC signalling is needed to configure M (M≤ Ks) CMRs from the CSI-RS resource set for CMR for Single-TRP measurement hypotheses
· Example: For a given set of {{#0, #1}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypothesis. Additional RRC signaling may select {#0,#3} (if sharing is allowed), or {#1, #3} (if not allowed), or select any from the set for single-TRP measurement hypotheses. 

· Alt 3: For CMRs configured in the CSI-RS resource set, support RRC signalling to enable/disable single-TRP measurement hypothesis using CMR configured within CMR pairs for NCJT measurement hypothesis
· Example: For a given set of {{#0, #1}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypothesis. If gNB enables the sharing, {#0, #1, #2, #3} are for single-TRP measurement. If gNB disable the sharing, {#1, #3} are for single-TRP measurement hypotheses. 

· Alt 4: CMR sharing between single-TRP measurement hypothesis and NCJT measurement hypothesis is realized by configuring the same value of CMR ID for single-TRP CMR and NCJT CMR pair.
· Example: When the UE supports sharing, for a given set of {{#0, #0}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypotheses, the rest {#0, #3} are for single-TRP measurement hypotheses. The CMRs for STRP can be updated by re-configuring the CSI resource set.
Note that above examples are only for the purpose of illustrating/discussing Alternatives. 

Agreement
For Option 1 CSI reporting associated with NCJT and X single-TRP measurement hypotheses, study whether to support following PMI/RI sharing mechanisms between NCJT CSI and single-TRP CSI(s):
· Enabling/Disabling PMI, RI sharing via higher-layer configuration
· Dynamic indication of PMI, RI sharing in the CSI report
· FFS: other details
· FFS: applicable conditions/restrictions of CMR sharing among Single-TRP and NCJT hypotheses, if above PMI/RI sharing mechanism can be applied 
For future RAN1 meeting:
For a CSI report setting with Option 1 and X=1 or 2, study prioritizing CSI associated with reported CSI hypotheses within a CSI Reporting Setting
· FFS potential impact for UCI payload generation
· FFS whether/how to update CSI priority formula, and additional specification impact due to updated formula
· FFS whether/how to update CSI omission rules for Part 2 CSI based on prioritized CSI
· FFS: whether the X+1 CSI hypotheses per CSI Reporting Setting are mapped to a single CSI report or X+1 CSI reports
· Companies are encouraged to discuss and justify purposes of prioritizing CSI associated with reported CSI hypotheses. 
Agreement

At least for rank 1 and 2 and Mv > 1, for relationship between N and Mv, study and down-select one alternative from following in RAN1#106-e
· Alt 1: N= Mv always, no UE reporting of Wf
· Alt 2-1: N >= Mv, Wf  is layer-common and reported by UE for N>Mv.

· Alt 2-2: N >= Mv, Wf is layer-specific and reported by UE for N>Mv.

Note: Wf is layer-common for N=Mv
Note: For all alternatives, a layer-common window/set of size N is configured.
Agreement
Support rank 2 for Rel-17 codebook
Agreement

For Rel-17 port selection codebook, study following Alternatives and down-select in RAN1 106e:

· Alt 1: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length N3. Wf as an all-one vector of length 1 is not needed

· Alt 2: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length 1, i.e., a scalar. Wf as an all-one vector of length N3 is not needed.

· Alt 3: Keep both Wf OFF and Wf ON with Mv=1.

· If PMI format is SB, Wf  is an all-one vector of length N3 
· Informative note: this case is considered as “Wf ON with Mv=1” in the agreement in RAN1 104e 

· If PMI format is WB, Wf is an all-one vector of length 1, i.e., a scalar 

· Informative note: this case is considered as “Wf OFF” in the agreement in RAN1 104e

· Note: N3 = NCQISubband*R. 
· FFS: the case when no SB size is configured. 
For future RAN1 meeting:
Study whether/how the bitmap for indicating non-zero coefficients for W2 can be absent for CSI reporting

· FFS: applicable conditions of being absent, .e.g. Mv=1 and Beta =1 for rank 1 or higher ranks

· FFS: additional impact for reporting mechanism when/how the bitmap is absent

· Note: The principle of UE determining the real number of NZC (same as Rel-15 and Rel-16) is unchanged in Rel-17

· based on trade-off among UPT performance, feedback overhead and complexity

R1-2104204
CSI enhancement for multi-TRP and FDD
FUTUREWEI

R1-2104270
Discussion on CSI Enhancements for Rel-17
Huawei, HiSilicon

R1-2104296
Views on CSI Enhancements for NCJT MTRP
InterDigital, Inc.

R1-2104347
Further discussion and evaluation on MTRP CSI and Partial reciprocity
vivo

R1-2104415
Discussion on CSI enhancement for multi-TRP and FR1 FDD reciprocity
Spreadtrum Communications

R1-2104488
CSI enhancements for Rel-17
CATT

R1-2104589
CSI enhancements for Multi-TRP and FR1 FDD reciprocity
ZTE

R1-2104603
Enhancements on CSI reporting for Multi-TRP
CMCC

R1-2104658
CSI enhancements: MTRP and FR1 FDD reciprocity
Qualcomm Incorporated

R1-2104736
CSI enhancement for M-TRP and FDD reciprocity
OPPO

R1-2104893
On CSI enhancements for MTRP and FDD
Intel Corporation

R1-2104949
On CSI enhancements for MTRP and FDD
Intel Corporation

Withdrawn

R1-2105006
On CSI enhancements for MTRP and FDD
Intel Corporation

Withdrawn

R1-2105091
Views on Rel-17 CSI enhancement
Apple

R1-2105155
More considerations on CSI enhancements
Sony

R1-2105250
Discussion on CSI enhancement for multi-TRP
NEC

R1-2105264
CSI enhancements on Type II PS codebook and multi-TRP
Fraunhofer IIS, Fraunhofer HHI

R1-2105277
Enhancement on CSI measurement and reporting
Nokia, Nokia Shanghai Bell

R1-2105295
Views on Rel. 17 CSI enhancements
Samsung

R1-2105368
CSI enhancement for NCJT and FR1 FDD reciprocity
MediaTek Inc.

R1-2105687
Discussion on CSI enhancements
NTT DOCOMO, INC.

R1-2105762
CSI enhancements for multi-TRP and FDD reciprocity
Lenovo, Motorola Mobility

R1-2105783
CSI enhancements for Rel-17
LG Electronics

R1-2105807
CSI enhancements for MTRP and FR1 FDD reciprocity
Ericsson

1.1.5 Others

Void (not be handled during this e-meeting). No contributions please.

