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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
R1-2103220
Moderator summary for multi-beam enhancement
Moderator (Samsung)

R1-2102333
Enhancements on multi-beam operation
Huawei, HiSilicon

R1-2102378
Enhancements on Multi-beam Operation
OPPO

R1-2102432
Remaining Issues on Multi-beam Operation
InterDigital, Inc.

R1-2102441
Enhancements on Multi-beam Operation
Spreadtrum Communications

R1-2102506
Further discussion on multi beam enhancement
vivo

R1-2102598
Discussions on enhancements on multi-beam operation
CATT

R1-2102660
Enhancements on Multi-beam Operation
ZTE

R1-2102675
Enhancement on multi-beam operation
MediaTek Inc.

R1-2102712
Enhancements on Multi-beam Operation
Fujitsu

R1-2102725
Discussion on Enhancements for Multi-beam Operation
Asia Pacific Telecom, FGI

R1-2102767
Enhancement on multi-beam operation
FUTUREWEI

R1-2102808
Enhancements on multi-beam operation
Fraunhofer IIS, Fraunhofer HHI

R1-2102838
Enhancements on Multi-beam Operation
Lenovo, Motorola Mobility

R1-2102877
Enhancements on multi-beam operation
CMCC

R1-2102954
Enhancements on Multi-beam Operation
Ericsson

R1-2102959
Enhancements on multi-beam operation
Xiaomi

R1-2103014
Enhancements to Multi-Beam Operations
Intel Corporation

R1-2103088
Views on Rel-17 Beam Management enhancement
Apple

R1-2103150
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-2103221
Multi-Beam Enhancements
Samsung

R1-2103287
Further enhancement on multi-beam operation
Sony

R1-2103365
Enhancements on Multi-beam Operation
Nokia, Nokia Shanghai Bell

R1-2103408
Enhancements on Multi-beam Operation
Convida Wireless

R1-2103440
Enhancements on multi-beam operation
AT&T

R1-2103504
Enhancements on Multi-beam Operation
LG Electronics

R1-2103521
Discussion on multi-beam operation
NEC

R1-2103559
Discussion on multi-beam operation
NTT DOCOMO, INC.

R1-2103637
Discussion on multi-beam operation
ASUSTeK 

[104b-e-NR-feMIMO-01] Email discussion on enhancements on multi-beam operation – Eko (Samsung)

· 1st check point: April 15
· 2nd check point: April 20
R1-2103220
Moderator summary for multi-beam enhancement
Moderator (Samsung)
R1-2103854
Moderator summary#2 for multi-beam enhancement: Round 1
Moderator (Samsung)

Conclusion
On Rel.17 unified TCI framework, at least for dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources in a CC, there is no consensus in supporting non-BM CSI-RS other than for tracking and non-BM SRS as source RS types for UL TX spatial filter reference

No further discussion in Rel-17
Agreement

On Rel.17 enhancements to facilitate advanced beam refinement/tracking, perform study (for the purpose of down-selection and/or combining) and, if needed, specify the following candidate schemes from Group 1:

· Opt 1-1A: Beam measurement/reporting/refinement/selection triggered by beam indication (without CSI request)

· Opt 1-1B: UE-initiated beam selection/activation based on beam measurement (without beam indication or activation from NW)

· Opt 1-2: Semi-static NW-configured beam selection (without beam indication and measurement/reporting)
· Opt 1-3: SSB grouping to reduce beam training 

· Opt 1-4: Aperiodic beam measurement/reporting based on multiple resource sets for reducing beam measurement latency
· Note: Aim for at most one solution for Group 1 in Rel-17 to address issue 6
Agreement

On Rel.17 enhancements to facilitate advanced beam refinement/tracking, perform study (for the purpose of down-selection and/or combining) and, if needed, specify the following candidate schemes from Group 2:

· Opt 2-1A: Latency reduction for MAC CE based TCI state activation, or frequency/time/beam tracking

· Opt 2-1B: Latency reduction for MAC CE based PL-RS activation

· Opt 2-1C: Latency reduction for MAC CE based PUCCH resource/resource group activation

· Opt 2-2: Direct SCell TCI state activation

· Opt 2-3: Replacing RRC-based with MAC CE (or DCI) based for DL QCL or UL information update
· Opt 2-4: One-shot timing update for TCI state update

· Note: Aim for at most one solution for Group 2 in Rel-17 to address issue 6
· Note: At least for Opt 2-1A/B, 2-2, and 2-4, RAN2 and RAN4 will at least have to be involved (some may be exclusively RAN2 and/or RAN4 work) 
Agreement
For beam indication with Rel-17 unified TCI, support DCI format 1_1/1_2 without DL assignment:

· Use ACK/NACK mechanism analogous to that for SPS PDSCH release with both type-1 and type-2 HARQ-ACK codebook:
· Upon a successful reception of the beam indication DCI, the UE reports an ACK 
· Note that upon a failed reception of the beam indication DCI, a NACK can be reported.

· For type-1 HARQ-ACK codebook, a location for the ACK information in the HARQ-ACK codebook is determined based on a virtual PDSCH indicated by the TDRA field in the beam indication DCI, based on the time domain allocation list configured for PDSCH

· For type-2 HARQ-ACK codebook, a location for the ACK information in the HARQ-ACK codebook is determined according to the same rule for SPS release 
· The ACK is reported in a PUCCH k slots after the end of the PDCCH reception where k is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, or provided dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCI-Format1-2-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI

· When used for beam indication:

· CS-RNTI is used to scramble the CRC for the DCI 

· The values of the following DCI fields are set as follows:

· RV = all ‘1’s

· MCS = all ‘1’s

· NDI = 0

· Set to all ‘0’s for FDRA Type 0, or all ‘1’s for FDRA Type 1, or all ‘0’s for dynamicSwitch (same as in Table 10.2-4 of TS38.213) 

· FFS: Whether HPN is also used     

· Use the existing TCI field (always present) to signal the following: 1) Joint DL/UL TCI state, 2) DL-only TCI state (for separate DL/UL TCI), 3) UL-only TCI state (for separate DL/UL TCI) 

· FFS: Whether both DL TCI and UL TCI states can be signaled in one instance of beam indication DCI

· FFS: Relation with joint vs separate TCI (DL and/or UL) switching, including M/N>1 if supported

· In addition, use the following DCI fields as the fields are being used in Rel-16:

· Identifier for DCI formats

· Carrier indicator

· Bandwidth part indicator

· TDRA

· Downlink assignment index (if configured)

· TPC command for scheduled PUCCH

· PUCCH resource indicator 

· PDSCH-to-HARQ_feedback timing indicator (if present)   

· The remaining unused DCI fields and codepoints are reserved in R17

· Support UE to report whether or not to support TCI update by DCI format 1_1/1_2. 
· For a UE supporting TCI update by DCI format 1_1/1_2, it must support TCI update by using DCI 1_1/1_2 with DL assignment, and support of the above feature for TCI update by DCI format 1_1/1_2 without DL assignment is UE optional

· FFS: How to handle the case when there is only UL data

· FFS: The case for UE being indicated with separate UL TCI in DCI format 1_1/1_2 with DL assignment
· FFS: When more than one TCI codepoints are activated by MAC CE, the activated TCI state(s) for the lowest codepoint is/are applied 
· Support of this feature is UE optional

· The “lowest codepoint” function can be configured on or off.

· FFS: Interaction with the DCI based beam update if needed, whether/how to support the case with M or N > 1 if supported

· Note: This agreement on DCI beam indication design is not to be used to be against the support of the cases of M/N>1. The support of M/N>1 will be separately discussed and not dependent on the decision here.
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, in RAN1#105-e, further discuss to down-select at least one or combine from the following options:

· Opt 1A. {Rel.16 P-MPR based (beam/panel-level)} + Virtual PHR or a modified version 

· The modified version may be associated with each activated UL TCI or, if applicable, joint TCI, or associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured) from candidate pool, if reported.

· The reporting reuses the event-driven mechanisms from the Rel-16 P-MPR reporting

· FFS: how to determine the virtual PHR or the modified version.

· Opt 1D. {Rel.16 P-MPR based (beam/panel-level)}

· The reporting reuses the event-driven mechanisms from the Rel-16 P-MPR reporting

· Opt 2A. {SSBRI(s)/CRI(s) and/or panel indication} + L1-RSRP [L1-SINR] or a modified version that accounts for MPE effect associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured)

· FFS: How panel-level L1-RSRP [L1-SINR] is reported if L1-RSRP [L1-SINR] is associated with panel

· FFS: Whether/how to account for MPE effect in L1-RSRP [L1-SINR] report, e.g. by using scaled L1-RSRP [L1-SINR]

· FFS: Whether/how to enhance existing beam reporting format to support Option 2A

· FFS: When multiple SSBRIs/CRIs and their corresponding metrics are reported in the same reporting instance, whether to allow mixture between the SSBRI(s)/CRI(s)) intended for MPE mitigation and for DL beam reporting 

· FFS: Whether the reporting is UE-initiated (event-driven) and/or NW-initiated

· FFS: If Opt2A is selected and there is no consensus on a modified L1-RSRP definition, at least the Rel-15 L1-RSRP definition is reused and virtual PHR may be added

FFS: If gNB acknowledges MPE report from UE for UE-initiated (event-driven) reporting 
FFS: If differential report is supported when multiple UL beams are reported in the same report

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

· On the value of K (defined in RAN1#104-e as the number of beam qualities associated at least with non-serving cell(s) can be reported in a single CSI reporting instance), 

· For the supported maximum value(s) of K, down-select at least one from the following candidates {4, 8, 16}

· FFS: whether the maximum value of K is a UE capability

· Periodic, semi-persistent, and aperiodic reporting (and the respective measurements) are supported.

· Note: Semi-persistent and aperiodic reporting (and their respective measurements) are NW-initiated

Agreement
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, for CSI/beam measurement/reporting, down select and/or modify from the following candidates:

· Opt1-1: A panel entity corresponds to a reported CSI-RS and/or SSB resource index in a beam reporting instance

· The correspondence between a panel entity and a reported CSI-RS and/or SSB resource index is informed to NW

· FFS: How to inform through CSI/beam reporting framework

· FFS: Detailed design of the correspondence including the conveyed information 

· Note: the correspondence between a CSI-RS and/or SSB resource index and a panel entity is determined by the UE (analogous to Rel-15/16)

· Opt1-2: A panel entity is referring to a new panel ID within CSI/beam reports

· FFS: Detailed design of the new panel ID including the information conveyed by the new panel ID

· Note: The association between the new panel ID and the panel entity is determined by the UE

· Opt1-3: No additional specification support

· The duration in which the above panel entity reference is valid and the respective setting are FFS

Note: “panel entity” is only used for discussion purpose

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, PUCCH, and SRS, in RAN1#105-e, further discuss to down-select or combine from the following alternatives:

1. AltA. The setting of (P0, alpha, closed loop index) is also associated with UL or (if applicable) joint TCI state

2. AltB. The setting of (P0, alpha, closed loop index) is also included with UL or (if applicable) joint TCI state

3. AltC. The setting of (P0, alpha, closed loop index) is neither associated with nor included in UL or (if applicable) joint TCI state

Note: It has been agreed that the setting of (P0, alpha, closed loop index) is associated with UL channel or UL RS (therefore the setting is channel- and signal-specific).
R1-2103930
Moderator summary#4 for multi-beam enhancement: Round 3
Moderator (Samsung)
R1-2103953
Moderator summary#5 for multi-beam enhancement: Round 4
Moderator (Samsung)
Email discussion on an LS to RAN4 to ask their views on DL measurement timing assumptions for L1/L2-centric inter-cell mobility and inter-cell mTRP. Until April 26th, Eko (Samsung).
Agreement

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

· In one reporting instance, depending on NW configuration, beam(s) associated with a non-serving cell can be mixed with that associated with serving-cell 

· FFS: whether this applies to periodic, semi-persistent, and/or aperiodic
· FFS: How to report the K beams and corresponding qualities if the Tx power among the non-serving cell and with serving-cell is not the same
· Note: The supported numbers of non-serving cells (in terms of measurement/reporting) have not yet been decided. The above description doesn’t imply only one non-serving cell is allowed to be configured for measurement. Nor does this imply that only one non-serving cell is allowed in one reporting instance.
Agreement
On Rel.17 multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, for L1-RSRP measurement and at least aperiodic reporting, investigate and, if needed, specify MAC CE based dynamic activation/deactivation of a subset of higher-layer-configured measurement for non-serving cell SSBs
Agreement
On Rel.17 unified TCI framework, in RAN1#105-e, further discuss to down select or combine from the following three alternatives for PL-RS (note: the text below is based on the agreed description in RAN1#104-e):
· AltA. PL-RS can be included in UL TCI state (or, if applicable, joint TCI state).
· FFS: Whether it is always included or not. If not included, PL-RS is the periodic DL-RS used as a source RS for determining spatial TX filter or the PL RS used for the UL RS in UL or (if applicable) joint TCI state. 
· AltB. PL-RS can be associated with (but not included in) UL TCI state (or, if applicable, joint TCI state)
· FFS: Exact association mechanism
· FFS: Whether it is always associated or not. If not associated, PL-RS is the periodic DL-RS used as a source RS for determining spatial TX filter or the PL RS used for the UL RS in UL or (if applicable) joint TCI state
· AltC. UE calculates path-loss based on periodic DL RS configured as the source RS for determining spatial TX filter in UL or (if applicable) joint TCI state 
· FFS: If a PL RS is not included in or associated with the UL TCI state (or, if applicable, joint TCI state), whether the UE can estimate path-loss based on the PL-RS of an UL RS provided in an UL TCI state (or, if applicable, joint TCI state) as a source RS for determining the spatial TX filter.
In addition:
· FFS (to be decided in RAN1#105-e) whether a fallback scheme is needed and, if so, the details 
· FFS: Support additional UE capability to report whether above PLRS determination mechanism is supported
· Note: As agreed in RAN1#104-e, the total number of maintained PL-RSs per CC is no more than 4

· FFS: investigate the condition(s) agreed in Rel-17 and, if needed, study whether a UE can simultaneously maintain more than four path-loss estimates based on UE capability

· FFS: UE capability for maximum number of active PL-RS across CCs per band
Agreement
On Rel.17 enhancements for MPUE, investigate and, if needed, specify the following:
· UE reporting of panel-specific information as a UE capability, for example:

· Information related to the total number of DL/UL panel entities
· Information related to the number of (max) antenna ports/layers per panel entity
· Information related to the maximum number of resources per panel entity for SRS BM
· Information related to panel selection delay
· Information related to panel activation delay 
· UE reporting information related to minimal activation/selection delay for a panel based on L1 or L2 signaling
· UE reporting of panel activation/selection status of a panel entity, e.g. active state for both DL and UL, or active state for DL only

· FFS: details of this information (e.g. minimal activation/selection delay for a panel) and signaling (e.g. L1 or L2 signaling)
· UE-reported information in MPE report (if supported) is used to indicate the minimal activation/selection delay and panel activation/selection status 
· Note: above ‘panel entity’ is a logical entity and how to map physical panels to the logical entities is up to UE implementation
· Note: This will depend on the final outcome of whether specification support for UE-initiated panel activation/selection is agreed 
Agreement
On Rel.17 enhancements for MPUE, for codebook based UL transmission, decide by August RAN1 meeting whether to support CB-based SRS resources with different numbers of ports

· FFS details (e.g. per resource or per resource set)

· Note: the above is not for Rel-16 full power transmission but for Rel-17 panel-specific UL transmission

· FFS: non-codebook based UL transmission for MPUE 
· FFS whether existing BWP switch based mechanism (discussed previously in Rel-16 power saving WI) can serve such purpose 
1.1.2 Enhancements for Multi-TRP Deployment 
1.1.2.1 Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH

R1-2102334
Enhancements on multi-TRP for reliability and robustness in Rel-17
Huawei, HiSilicon

R1-2102379
Enhancements on Multi-TRP based enhancement for PDCCH, PUCCH and PUSCH
OPPO

R1-2102433
Views on PDCCH, PUCCH, and PUSCH Enhancements for M-TRP
InterDigital, Inc.

R1-2102442
Discussion on enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Spreadtrum Communications

R1-2102507
Further discussion on Multi-TRP for PDCCH, PUCCH and PUSCH enhancements
vivo

R1-2102568
Enhancements on Multi-TRP for PUSCH
CAICT

R1-2102599
Discussion on multi-TRP/panel for PDCCH, PUCCH and PUSCH
CATT

R1-2102661
Multi-TRP enhancements for PDCCH, PUCCH and PUSCH
ZTE

R1-2102676
Enhancements on Multi-TRP for PDCCH, PUSCH and PUCCH
MediaTek Inc.

R1-2102713
Enhancements on Multi-TRP for PDCCH PUCCH and PUSCH
Fujitsu

R1-2102726
Discussion on enhancements on multi-TRP for uplink channels
Asia Pacific Telecom, FGI

R1-2102761
Multi-TRP/panel for non-PDSCH
FUTUREWEI

R1-2102807
On multi-TRP enhancements for PDCCH and PUSCH
Fraunhofer IIS, Fraunhofer HHI

R1-2102839
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Lenovo, Motorola Mobility

R1-2102878
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
CMCC

R1-2102960
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Xiaomi

R1-2103015
Multi-TRP enhancements for PDCCH, PUCCH and PUSCH
Intel Corporation

R1-2103089
Views on Rel-17 multi-TRP reliability enhancement
Apple

R1-2103151
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Qualcomm Incorporated

R1-2103222
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Samsung

R1-2103288
Considerations on Multi-TRP for PDCCH, PUCCH, PUSCH
Sony

R1-2103366
Enhancements for Multi-TRP URLLC schemes
Nokia, Nokia Shanghai Bell

R1-2103409
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
Convida Wireless

R1-2103470
Enhancements on Multi-TRP for PUSCH
Sharp

R1-2103505
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
LG Electronics

R1-2103522
Discussion on multi-TRP for PDCCH, PUCCH and PUSCH
NEC

R1-2103550
On PDCCH, PUCCH and PUSCH enhancements for multi-TRP
Ericsson

R1-2103560
Discussion on MTRP for reliability
NTT DOCOMO, INC.

R1-2103660
Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH
TCL Communication Ltd.

R1-2103674
Discussion on enhancements for Multi-TRP PDCCH
ASUSTeK

[104b-e-NR-feMIMO-02] Email discussion on enhancements on multi-TRP for PDCCH – Mostafa (Qualcomm)
· 1st check point: April 15
· 2nd check point: April 20
R1-2103819
Summary #1 of email discussions [104b-e-NR-feMIMO-02] for mTRP PDCCH enhancements
Moderator (Qualcomm)
Agreement

When DL DCI is transmitted via PDCCH repetition, for PUCCH resource determination for HARQ-Ack when the corresponding PUCCH resource set has a size larger than eight, starting CCE index and number of CCEs in the CORESET of one of the linked PDCCH candidates is applied, and option 2 is supported

· Option 2: The one with the lowest SS set ID is applied.

· FFS: Support of Option 2 does not mean PDCCH repetition based on two linked search space set within one CORESET is supported

Agreement

For PDSCH rate matching around the scheduling DCI in the case of PDCCH repetition, the previous agreement for FR1 also applies to FR2.

R1-2103820
Summary #2 of email discussions [104b-e-NR-feMIMO-02] for mTRP PDCCH enhancements
Moderator (Qualcomm)
Agreement

For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, support
· UE reports one [or more] number(s) as required number of BDs for the two PDCCH candidates

· Candidate values: 2, 3.

· FFS: Default behaviour

· FFS: Whether one of the candidate values imply that UE supports soft combining

· FFS: Whether additional candidate values are supported (e.g. non-integer numbers)

· FFS: RRC configuration based on reported UE capability

Agreement

If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition

· For the purpose of the earliest time that the PDSCH can be scheduled as well as for the purpose of the reference symbol for SLIV (when UE is configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving the PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0), a reference candidate is used. Select one among the following:

· Alt1: The candidate that starts later in time

· Alt3: The candidate that starts earlier in time

· FFS: How to define d1,1 for PDSCH processing time in this case
Agreement
If a PDSCH is scheduled by a DCI in PDCCH candidates (the first PDCCH candidate associated with a first CORESET and the second PDCCH candidate associated with a second CORESET) that are linked for repetition, 

· Working assumption: The UE expects the same configuration for the first and second CORESETs wrt presence of TCI field in DCI.
· If the TCI field is not present in the DCI, and the scheduling offset is equal to or larger than timeDurationForQCL if applicable, PDSCH QCL assumption is based on the CORESET with lower ID among the first and second CORESETs 

· FFS: Whether additional options are needed (e.g. to enable SDM/FDM/TDM PDSCH schemes w/o TCI field in the DCI) 

R1-2103915
Summary #3 of email discussions [104b-e-NR-feMIMO-02] for mTRP PDCCH enhancements
Moderator (Qualcomm)
Agreement

For a UE supporting reception with two different beams, support identifying two QCL-TypeD properties for multiple overlapping CORESETs

· FFS: How to enhance existing QCL-TypeD priority rules for overlapping CORESETs

· Note: The primary goal of this enhancement for the purpose of this sub-AI is to support time-overlapping PDCCH repetitions in FR2.

Agreement

When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET, for the purpose of BD counting and interpretation of a detected DCI, select one option among the following in RAN1#105-e:

· Option 1: The individual candidate is not counted for monitoring 

· Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).

· Option 2: The candidate in a higher SS set ID is not counted for monitoring

· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).

· FFS: Impact to the other linked PDCCH candidate

· Option 3: The candidate associated with SS set(s) with lower priority is not counted for monitoring, where for two linked SS sets, the priority is according to one of the two SS sets with a lower SS set ID
· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).

· FFS: Impact to the other linked PDCCH candidate
· FFS: Whether a max limit on number of such overlaps is needed.

Additional specification support may be introduced for the purpose of resolving ambiguity (if any) for interpretation of the detected DCI. For example,
· Distinguished by different RNTIs defined for the linked candidate versus the individual candidate

· Distinguished by aggregation level restrictions that can be expected by the UE in the case of overlap

Agreement

For PDCCH repetition with two linked candidates, if due to Rel. 15/16 procedures, one of the linked candidates is not monitored (is dropped), select one option from Options 1 and 2 in RAN1#105-e:

· Option 1: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 17 PDCCH rules (wrt reference PDCCH candidate)
· Option 2: Even the candidate that is not dropped is not monitored (Both linked candidates are dropped if at least one of them is dropped)

· FFS: Which of the following Rel. 15/16 rules are applicable for this purpose:

· Case 1: Overlap with SSB

· Case 2: Overlap with rate matching resources: RateMatchPattern, lte-CRS-ToMatchAround, or LTE-CRS-PatternList-r16, availableRB-SetPerCell-r16

· Case 3: Due to TDD DL/UL related conflicts: Overlap with semi-static / dynamic UL symbols or overlap with PRACH

· Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored

· Case 5: Overbooking results in one of the linked candidates not being monitored

· Case 6: Overlap with reserved PRB(s) and OFDM symbol(s) indicated by DCI format 2_1 where UE may assume no transmission intended for the UE

· Other cases are not precluded

· FFS: Whether there is an impact to BD count 

[104b-e-NR-feMIMO-03] Email discussion on enhancements on multi-TRP for PUSCH, PUCCH – Keeth (Nokia)
· 1st check point: April 15
· 2nd check point: April 20
R1-2103843
Summary #1 of Multi-TRP PUCCH and PUSCH
Moderator (Nokia, Nokia Shanghai Bell)
Agreement

For the case of multi-TRP, to support per-TRP power control in FR1, the linking of PUCCH resource with [one or] two power control parameter sets, the following is supported
· MAC-CE indicates RRC IE that configures power control parameter sets (p0, pathloss RS ID, and a closed-loop index).
· The exact design of RRC IE is up to RAN2 but from RAN1 point of view, one possible example is to reuse PUCCH-SpatialRelationInfo except for the referenceSignal 
Note: It is common understanding in RAN1 that one PUCCH resource can be linked to one power control parameter set.
R1-2103844
Summary #2 of Multi-TRP PUCCH and PUSCH
Moderator (Nokia, Nokia Shanghai Bell)
Conclusion
With reference to the normative work on NR-feMIMO:

Related to the support of switching gap between UL transmissions towards two TRPs in RAN1 specifications, there is no consensus in RAN1 to specify symbol gap(s) for the following cases
· PUSCH Type A 

· PUCCH scheme 1

· PUSCH Type B

· PUCCH scheme 3

The above applies for the case included in the LS from RAN4 in R1-2102297.
Agreement
When inter-slot frequency hopping is configured with Scheme 1, decide one from the below options in RAN1#105-e meeting,  

· Option 1

· If sequential mapping pattern is configured, frequency hopping is performed on slot level (as in Rel-15).

· If cyclical mapping pattern is configured, frequency hopping is performed among the repetitions with the same beam. 

· Option 2: 

· gNB always configures sequential mapping pattern and frequency hopping is performed on slot level. (no spec impact)

· Option 3:

· Frequency hopping is performed on slot level as in Rel-15 (no spec impact). 

 

Agreement
When SRS resources from two SRS resource sets indicated in DCI format 0_1/0_2, for linking SRI fields to two power control parameters, it is up to RAN2 to finalize the RRC details related to linking. RAN1 identified that the following options could be used. 

· Alt. 1: Add second sri-PUSCH-MappingToAddModList, and select two SRI-PUSCH-PowerControl from two sri-PUSCH-MappingToAddModList

· Alt. 2: Add SRS resource set ID in SRI-PUSCH-PowerControl, and select SRI-PUSCH-PowerControl from sri-PUSCH-MappingToAddModList considering the SRS resource set ID

 

Agreement
For PHR reporting related to M-TRP PUSCH repetition, select one from the following options in RAN1 #105-e meeting. 

· Option 1:  Calculate one PHR associated with the first PUSCH occasion (earliest repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted) 

· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them 

· FFS: How to select the PHR for reporting. 

· Option 4: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs 

· Option 5: No changes to legacy PHR reporting 

 

Agreement
When MAC-CE indicates a PL-RS ID for one or more SRI IDs, it also indicates whether the SRI IDs are associated with the first or the second SRS resource set.

 

Agreement
For multiplexing A-CSI on two PUSCH repetitions in the case of multi-TRP PUSCH repetition,

· For S-DCI based multi-TRP PUSCH repetition Type B, support multiplexing A-CSI on the first PUSCH repetition corresponding to the first beam and the first (X = 1) PUSCH repetition corresponding to the second beam.

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

· the first actual repetition corresponding to the first beam and the first actual repetition corresponding to the second beam have the same number of symbols, and 

· 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.

· The content for the two A-CSI should be the same

· Note: RAN1 has the assumption on CSI timelines are followed as rel-15/16, including UE shall expect the timeline for the first A-CSI meets Z and Z’ requirement

· FFS: For s-DCI based multi-TRP PUSCH repetition Type A and B, support multiplexing of 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. 

· 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).

R1-2103845
Summary #3 of Multi-TRP PUCCH and PUSCH Enhancements
Moderator (Nokia, Nokia Shanghai Bell)

Working Assumption
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
· FFS: Whether the new field is 1 bit or 2 bits
Working Assumption
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 codepoint(s) are reserved.
 codepoint(s) are mapped to Kx SRIs of rank x associated with the first SRS field, the remaining (2N2-Kx), 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
Agreement
For the indication of open-loop power control parameter (OLPC) in DCI format 0_1/0_2, support enhanced open-loop power control parameter (OLPC) set indication by indicating per-TRP OLPC set.
· FFS: Details of indication.

Agreement
For CB based M-TRP PUSCH repetition, the first TPMI field is used to determine the entry of the second TPMI field which only contains TPMIs corresponding to the indicated rank (number of layers) of the first TPMI field. The second TPMI field’s bit width, M2, is determined by the maximum number of TPMIs per rank among all ranks associated with the first TPMI field. For each rank y, the first Ky codepoint(s) of the second TPMI field are mapped to Ky TPMI(s) of rank y associated with the first TPMI field in increasing order codepoint index, the remaining (2M2-Ky) codepoint(s) are reserved.

· How to describe/capture this in 38.212 is up to the editor.

Agreement 

Confirm the following Working Assumption:

For PUCCH multi-TRP enhancements in Scheme 1, it is possible to configure either cyclic mapping or sequential mapping of spatial relation info’s over PUCCH repetitions. 
· FFS: Applicability of mapping patterns for different beam switching gaps
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2. 

· Note: For Scheme 1, cyclical mapping pattern and sequential mapping pattern are as follows, 

· Cyclical mapping pattern: the first and second beam are applied to the first and second PUCCH repetition, respectively, and the same beam mapping pattern continues to the remaining PUCCH repetitions. 

· Sequential mapping pattern: the first beam is applied to the first and second PUCCH repetitions, and the second beam is applied to the third and fourth PUCCH repetitions, and the same beam mapping pattern continues to the remaining PUCCH repetitions.

Agreement 

Confirm the following Working Assumption (with small correction of typo and clarification on UE capability in RED):

· For beam mapping /power control parameter set mapping for PUCCH repetitions,

· For M-TRP PUCCH Scheme 1 in FR1, it is possible to configure either cyclic mapping or sequential mapping of power control parameter sets over PUCCH repetitions (similar to spatial relation info’s over PUCCH repetitions).

· For M-TRP PUCCH Scheme 3, reuse the same methods as Scheme 1 (by replacing slots with sub-slots) for beam mapping or power control resource parameter set mapping to sub-slots.
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2. 
Agreement
Confirm the following working assumption (with removing the last bullet):

For single DCI based M-TRP PUSCH repetition Type A and B, it is possible to configure either cyclic mapping or sequential mapping of UL beams.
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2.

· FFS: Support of half-half mapping. 

· FFS: Additional considerations on mapping patterns (including required beam switching gaps) 

Agreement
For single DCI based M-TRP PUSCH Type B repetition, the indication of PTRS-DMRS association for maxRank > 2 is supported, down select one of the following options in RAN1 #105-e meeting, 
· The support of cyclic mapping can be optional UE feature for the cases when the number of repetitions is larger than 2.
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs. 
· Option 2 (2 bits): using the existing PTRS-DMRS association field in DCI for the first TRP, and using reserved entries/bits in DM-RS port indication field for the second TRP.
· Option 3 (2 bits): 1 bit MSB is used to indicate PTRS-DMRS association for the first TRP, and 1 bit LSB is used to indicate PTRS-DMRS association for the second TRP
· if maxNrofPorts = 1, the 1 bit indicates one of the first two DMRS ports. 
· if maxNrofPorts = 2, the 1 bit indicates one of two DMRS ports sharing the same PTRS port.
Agreement
For type 1 or type 2 CG based multi-TRP PUSCH repetition, 

· Introduce the second fields of 'p0-PUSCH-Alpha' and 'powerControlLoopToUse' in 'ConfiguredGrantConfig’ 

· For type 1 CG based m-TRP PUSCH repetition, introduce the second fields of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator' and 'precodingAndNumberOfLayers' in 'rrc-ConfiguredUplinkGrant'.

· For type 2 CG based M-TRP PUSCH, two SRIs/TPMIs are indicated via the activating DCI.

· FFS1: UL PT-RS port(s) and DM-RS port(s) for CG type 1

· FFS3: Details on RV mapping. 

· FFS4: Possible transmission occasion for initial transmission

· FFS5: Other TRP specific parameters in 'rrc-ConfiguredUplinkGrant', e.g., 'dmrs-SeqInitialization'.
1.1.2.2 Enhancements on Multi-TRP inter-cell operation

R1-2102335
Enhancements on inter-cell multi-TRP operations in Rel-17
Huawei, HiSilicon

R1-2102380
Enhancement on inter-cell multi-TRP operation
OPPO

R1-2102434
Remaining Issues for M-TRP Inter-cell Operation
InterDigital, Inc.

R1-2102443
Discussion on enhancement multi-TRP inter-cell operation
Spreadtrum Communications

R1-2102508
Further discussion on inter-cell MTRP operation
vivo

R1-2102600
Discussion on inter-cell operation for multi-TRP/panel
CATT

R1-2102662
Discussion on Multi-TRP inter-cell operation
ZTE

R1-2102762
Inter-cell multi-TRP operation
FUTUREWEI

R1-2102840
Enhancements on Multi-TRP inter-cell operation
Lenovo, Motorola Mobility

R1-2102879
Enhancements on Multi-TRP inter-cell operation
CMCC

R1-2102961
Enhancement on Inter-cell Multi-TRP operations
Xiaomi

R1-2103016
Multi-TRP enhancements for inter-cell operation
Intel Corporation

R1-2103090
Views on Rel-17 Inter-cell multi-TRP operation
Apple

R1-2103152
Enhancements on Multi-TRP inter-cell operation
Qualcomm Incorporated

R1-2103223
Enhancements on Multi-TRP inter-cell operation
Samsung

R1-2103289
Considerations on inter-cell operation
Sony

R1-2103367
Enhancements to enable inter-cell multi-TRP operations
Nokia, Nokia Shanghai Bell

R1-2103506
Enhancements on Multi-TRP inter-cell operation
LG Electronics

R1-2103561
Discussion on inter-cell multi-TRP operations
NTT DOCOMO, INC.

R1-2103715
On Multi-TRP inter-cell operation 
Ericsson

[104b-e-NR-feMIMO-04] Email discussion on enhancements on multi-TRP intercell operation – Rakesh (vivo)
· 1st check point: April 15
· 2nd check point: April 20
R1-2103832
Feature lead summary#1 on Enhancements on Multi-TRP inter-cell operation
Moderator (vivo)
R1-2104025
Feature lead summary#3 on Enhancements on Multi-TRP inter-cell operation
Moderator (vivo)
Agreement

· For intercell MTRP operation, 1 additional PCI different from the serving cell PCI is supported per CC

· The additional PCI is the one associated with one or more TCI states that are activated for [CSI-RS for CSI]/PDSCH/PDCCH, per CC.

· Applicable at least for non-cross carrier QCL indication

· FFS: Cross carrier scheduling QCL indication

· RAN1 to decide on the maximum number of PCIs different from the serving cell PCI per CC and/or across all CCs that can be RRC-configured for multi-DCI based inter-cell multi-TRP

· Above should be specified by reusing R15 QCL rules as concluded in RAN1#104-e

Conclusion

Configuration of CSI-RS for mobility as QCL source for intercell MTRP operation is not supported from Rel-17 specifcation point of view
R1-2104082
Feature lead summary#4 on Enhancements on Multi-TRP inter-cell operation
Moderator (vivo)
Agreement

For intercell MTRP operation, downselect one or more of the following alternatives in RAN1#105-e

· Alt1: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with only one CORESETPoolIndex

· Alt2: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with more than one CORESETPoolIndex

· Alt3: one PCI associated with TCI states for [PDSCH]/PDCCH via QCL relationship without association with CORESETPoolIndex
Note: This agreement is not related to the down-selection of one of the 5 options from RAN1#104-e

Note: Above should be specified by reusing Rel-15/Rel-16 QCL rules as concluded in RAN1#104-e

1.1.2.3 Enhancements on beam management for multi-TRP

R1-2102336
Discussion on Multi-panel reception for multi-TRP in Rel-17
Huawei, HiSilicon

R1-2102381
Enhancements on beam management for multi-TRP
OPPO

R1-2102435
On Beam Management Enhancements for M-TRP
InterDigital, Inc.

R1-2102444
Discussion on enhancements on beam management for multi-TRP
Spreadtrum Communications

R1-2102509
Further discussion on MTRP multibeam enhancement
vivo

R1-2102601
Discussion on beam management enhancements for multi-TRP
CATT

R1-2102663
Enhancements on beam management for Multi-TRP
ZTE

R1-2102677
Enhancement on beam management for MTRP
MediaTek Inc.

R1-2102714
Enhancements on beam management for multi-TRP
Fujitsu

R1-2102727
Discussion of enhancements on beam management for Multi-TRP
Asia Pacific Telecom, FGI

R1-2102763
Beam management for simultaneous multi-TRP transmission with multi-panel reception



FUTUREWEI

R1-2102841
Enhancements on beam management for multi-TRP
Lenovo, Motorola Mobility

R1-2102880
Enhancements on beam management for multi-TRP
CMCC

R1-2102962
Enhancement on beam management for Multi-TRP
Xiaomi

R1-2103017
Multi-TRP enhancements for beam management
Intel Corporation

R1-2103091
Views on Rel-17 multi-TRP BM enhancement
Apple

R1-2103153
Enhancements on beam management for multi-TRP
Qualcomm Incorporated

R1-2103224
Enhancements on beam management for multi-TRP
Samsung

R1-2103290
Considerations on beam management for multi-TRP
Sony

R1-2103324
Enhancements on beam management for multi-TRP
ETRI

R1-2103368
Enhancements on Beam Management for Multi-TRP/Panel Transmission
Nokia, Nokia Shanghai Bell

R1-2103410
On multi-TRP BFR
Convida Wireless

R1-2103441
Enhancements on beam management for multi-TRP
AT&T

R1-2103507
Enhancements on beam management for multi-TRP
LG Electronics

R1-2103523
Discussion on beam management for multi-TRP
NEC

R1-2103545
On beam management enhancements for simultaneous multi-TRP transmission with multi-panel reception
Ericsson

R1-2103562
Discussion on beam management for MTRP
NTT DOCOMO, INC.

R1-2103630
Discussion on beam management for multi-TRP
ITRI

R1-2103661
Enhancements on beam management for multi-TRP
TCL Communication Ltd.

[104b-e-NR-feMIMO-05] Email discussion on enhancements on beam management for multi-TRP – Runhua (CATT)
· 1st check point: April 15
· 2nd check point: April 20
R1-2103858
Moderator summary #1 on M-TRP simultaneous transmission with multiple Rx panels
Moderator (CATT)
Agreement

For beam reporting option 2

· On the maximum number of beam pairs/groups (N) that can be reported in a single CSI-report, discuss and down-select from the following two alternatives in RAN1#105-e: 

· Alt1: Support maximum value N = {1, 2} 

· Alt2: Support maximum value N = {1, 2, 3, 4} 

· FFS: Introduce a UE capability Ncap on the maximum value of N in Rel.17

· On the number of beam pairs/groups (N) reported in a single CSI-report, discuss and down select between the following two alternatives in RAN1#105-e

· Alt1: The value of N is fixed by RRC configuration

· Alt2: The value of N is upper bounded by a maximum value Nmax configured by RRC, and dynamically selected/indicated by UE 

Agreement

On CMR resource configuration for beam reporting option 2, adopt the following alternative: 

· Two CMR resource sets or subsets, per periodic/semi-persistent CMR resource setting

· FFS: extension to aperiodic CMR resource setting 

· Each reported beam pair in a single CSI-report consists of M = 2 SSB-RI / CRI values, where each SSB-RI / CRI points to a CMR resource in a different CMR resource set or subset.

· Decide in RAN1#104b-e whether to adopt “set” or “subset” in the above. 

Agreement

· Support simultaneous configuration of cell-specific BFR and TRP-specific BFR in different CCs.

· FFS: whether cell-specific and TRP-specific BFR can be configured in the same CC. 
Agreement

· Support S-DCI and M-DCI in TRP-specific BFR in Rel.17

· S-DCI is low priority, M-DCI is high priority
· Unified design for S-DCI and M-DCI should not be precluded due to the prioritization

R1-2103906
Moderator summary #2 on M-TRP simultaneous transmission with multiple Rx panels
Moderator (CATT)
Agreement

On BFD-RS of TRP-specific BFR

· BFD-RS resource number: 

· The total number of RSs in two BFR-RS sets per DL BWP is a UE capability

· On the maximum number of RS per BFD-RS set, down-select from the following two alternatives in RAN1#105-e

· Alt1: max value is 2

· Alt2: max value is a UE capability, including possible candidate value of 1

Agreement

Adopt the following beam failure detection criteria for each BFD-RS set
· The physical layer in the UE assesses the radio link quality per BFD-RS set and indicates the BFD-RS set index to higher layers every X ms, if the hypothetical PDCCH BLER of all BFD-RS in the corresponding set of BFD-RS is higher than a threshold

· X is max{minimal periodicity of BFD RS in the set, 2ms}

Agreement 
A UE configured with TRP-specific BFR can be configured with 1 PUCCH-SR resource in a cell group
· NOTE: it has been agreed in RAN1#104-e that a UE can be configured with up to 2 PUCCH-SR resources in a cell group
R1-2103996
Moderator summary #3 on M-TRP simultaneous transmission with multiple Rx panels
Moderator (CATT)
Agreement
For the TRP specific BFR, for a UE configured with two PUCCH-SR resources in a cell group when beam failure is detected in a one or more CCs in one or more of BFD-RS sets configured in one or more of CCs,

· Down select one of the following PUCCH-SR resource selection rules when SR is triggered (or their combinations) for the study, without precluding other alternatives, in RAN1#105-e

· Alt-1: PUCCH-SR resource associated with other/non-failed BFD-RS set, association details FFS

· Alt-2: PUCCH-SR resource associated with failed BFD-RS set, association details FFS

· Alt-3: Leave it up to UE implementation

· Note: PUCCH-SR resource is PUCCH resource carrying SR
· FFS: Whether two PUCCH-SR resources are under the same or different SR resource configuration or SR configuration (eventual decision may or may not happen in RAN1)
Agreement
On CMR resource configuration for beam reporting option 2, decide in RAN1#105-e whether to adopt “set” or “subset”:

· NOTE: the following has been agreed

· Two CMR resource sets or subsets, per periodic/semi-persistent CMR resource setting

· FFS : extension to aperiodic CMR resource setting if two CMR resource sets are supported

· Each reported beam pair in a single CSI -report consists of M = 2 SSBRI/CRI values, where each SSBRI /CRI points to a CMR resource in a different CMR resource set or subset.

· FFS : bitwidth of each SSBRI/CRI determined based on the number of SSB/CSI-RS resources from the associated set/subset, or across two sets/subsets

1.1.2.4 Enhancements on HST-SFN deployment
R1-2102337
Enhancements on high speed train for multi-TRP in Rel-17
Huawei, HiSilicon

R1-2102382
Enhancements on HST-SFN deployment
OPPO

R1-2102436
Multi-TRP Transmission for HST-SFN
InterDigital, Inc.

R1-2102445
Discussion on enhancements on HST-SFN deployment
Spreadtrum Communications

R1-2102510
Further discussion and evaluation on HST-SFN schemes
vivo

R1-2102602
Enhancements for HST-SFN deployment
CATT

R1-2102664
Discussion on Multi-TRP HST enhancements
ZTE

R1-2102728
Discussion of enhancements on HST-SFN deployment
Asia Pacific Telecom, FGI

R1-2102764
Enhancement to support HST-SFN deployment scenario
FUTUREWEI

R1-2102881
Enhancements on HST-SFN deployment
CMCC

R1-2102963
Enhancements on HST-SFN operation for multi-TRP PDCCH transmission
Xiaomi

R1-2103018
Enhancements to HST-SFN deployments
Intel Corporation

R1-2103092
Views on Rel-17 HST enhancement
Apple

R1-2103154
Enhancements on HST-SFN deployment
Qualcomm Incorporated

R1-2103198
Enhancement on HST-SFN deployment
Ericsson

R1-2103225
Enhancements on HST-SFN
Samsung

R1-2103291
Considerations on HST-SFN operation for multi-TRP
Sony

R1-2103369
Enhancements for HST-SFN deployment
Nokia, Nokia Shanghai Bell

R1-2103508
Enhancements on HST-SFN deployment
LG Electronics

R1-2103524
Discussion on HST-SFN deployment
NEC

R1-2103563
Discussion on HST-SFN deployment
NTT DOCOMO, INC.

R1-2103606
Enhancements for HST-SFN deployment
Lenovo, Motorola Mobility

[104b-e-NR-feMIMO-06] Email discussion on enhancements on HST-SFN deployment – Alexei (Intel)
· 1st check point: April 15
· 2nd check point: April 20
R1-2103855
Summary#1 of AI: 8.1.2.4 Enhancements on HST-SFN deployment
Moderator (Intel Corporation)
Agreement

Introduce enhanced MAC CE signaling for PDCCH activating two TCI states for SFN-based PDCCH transmission
· The corresponding MAC CE includes at least the following fields 
· Serving cell ID
· CORESET ID
· Two TCI state IDs
· FFS whether for CA scenario additionally support RRC configured set of the serving cells which can be addressed by a single MAC CE

· FFS whether or not enhanced MAC CE signaling is applicable to a CORESET configured with CORESETPoolindex

Send LS to RAN2 to inform about agreement on support of enhanced MAC CE for CORESET in Rel-17. LS is endorsed in R1-2104064
R1-2103893
Summary#2 of AI: 8.1.2.4 Enhancements on HST-SFN deployment
Moderator (Intel Corporation)
Agreement

Specification-based TRP Doppler pre-compensation scheme is supported in Rel-17 for FR1 with one or both:

· UL RS based Doppler estimation by gNB

· FFS: Details including UL RS enhancement 

· DL RS based Doppler feedback by UE

· FFS: Details

· FFS: Whether UE capability needs to be introduced

· Whether to support one or both will be decided later

Agreement
· Support dynamic (DCI-based) switching of scheme 1 (PDSCH) with single-TRP scheme by TCI state field in DCI format 1_1/1_2

· This feature is UE optional
· FFS all other details including RRC signalling, possible RAN4 impact (if any), etc.

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

Support semi-static (RRC-based) switching of scheme 1 (PDSCH) with Rel-16 scheme 1a

· FFS: Whether dynamic switching is additionally supported

R1-2104020
Summary#3 of AI: 8.1.2.4 Enhancements on HST-SFN deployment
Moderator (Intel Corporation)
For future meeting:

Companies to consider Proposal #3-8a in FL summary (R1-2104020) for future meetings.
Companies to consider Proposal #3-10 in FL summary (R1-2104020) for future meetings.

Agreement
Scheme 1 for PDSCH is identified by

· New RRC parameter and the number of TCI states indicated by DCI

· FFS RRC configuration details, e.g., per BWP or per CC

· FFS whether or not restriction to a single CDM group for DM-RS is also supported

1.1.3 Enhancements on SRS flexibility, coverage and capacity

R1-2102674
FL summary #1 on SRS enhancements
Moderator (ZTE)

R1-2102338
SRS Enhancements in Rel-17
Huawei, HiSilicon

R1-2102383
Enhancements on SRS flexibility, coverage and capacity
OPPO

R1-2102437
Enhanced SRS Transmission and Antenna Switching
InterDigital, Inc.

R1-2102446
Consideration on SRS enhancement
Spreadtrum Communications

R1-2102511
Further discussion on SRS enhancement
vivo

R1-2102603
Enhancements on Rel-17 SRS
CATT

R1-2102665
Enhancements on SRS flexibility, coverage and capacity
ZTE

R1-2102678
Enhancements on SRS flexibility, coverage and capacity
MediaTek Inc.

R1-2102765
Enhancements on SRS flexibility, coverage and capacity
FUTUREWEI

R1-2102842
Enhancements on SRS
Lenovo, Motorola Mobility

R1-2102882
Enhancements on SRS flexibility, coverage and capacity
CMCC

R1-2102964
Discussion on SRS enhancements
Xiaomi

R1-2103019
Discussion on SRS enhancements
Intel Corporation

R1-2103093
Views on Rel-17 SRS enhancement
Apple

R1-2103155
Enhancements on SRS flexibility, coverage and capacity
Qualcomm Incorporated

R1-2103226
Enhancements on SRS
Samsung

R1-2103292
Considerations on SRS flexibility, coverage and capacity
Sony

R1-2103370
Enhancements on SRS flexibility, coverage and capacity
Nokia, Nokia Shanghai Bell

R1-2103444
SRS Performance and Potential Enhancements
Ericsson

R1-2103471
Enhancements on SRS
Sharp

R1-2103509
Enhancements on SRS flexibility, coverage and capacity
LG Electronics

R1-2103525
Discussion on SRS enhancement
NEC

R1-2103564
Discussion on SRS enhancement
NTT DOCOMO, INC.

R1-2103679
Enhancements on SRS for coverage and capacity
Fraunhofer IIS, Fraunhofer HHI

[104-e-NR-feMIMO-07] Email discussion on SRS flexibility, coverage, and capacity – Hao (ZTE)
· 1st check point: April 15
· 2nd check point: April 20
R1-2102674
FL summary #1 on SRS enhancements
Moderator (ZTE)

Agreement
For increased repetition in Rel-17, support the following N_symbol (number of OFDM symbols in one SRS resource) and R (repetition factor) values

· N_symbol = 8, R = {1, 2, 4, 8}

· N_symbol = 12, R = {1, 2, [3], 4, 6, 12}

· FFS the following configurations

· N_symbol = 10, R = {1, 2, 5, 10}

· N_symbol = 14, R = {1, 2, 7, 14}

· FFS options to reduce SRS BW for R>1

Agreement

On aperiodic SRS configuration for antenna switching with > 4Rx, support the following N_max values

· 1T6R: N_max = 3

· 1T8R: N_max = 4

· 2T6R: N_max = 3

· 2T8R: N_max = 4

· [4T8R: N_max = 2]

· The support of N_max value does not imply the support of N value that is smaller than N_max. This is FFS.

· FFS whether further enhancement for single-DCI or multi-DCI based MTRP is needed

R1-2103878
FL summary #2 on SRS enhancements
Moderator (ZTE)
Agreement
For RB-level partial frequency sounding (RPFS) in Rel-17
· The start RB index of the [image: image7.png]- Msgs, Bsgs



 RBs in the [image: image9.png]MSRS. Bene



 RBs is [image: image11.png]N, =k
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, where kF = {0, …, PF-1}
· FFS support start RB location (Noffset) hopping in different SRS occasions, symbols or frequency hopping periods, and if supported, detailed hopping pattern
· Support to determine PF and Noffset at least via RRC configuration per SRS resource.
· FFS whether to introduce DCI and/or MAC CE in addition
Working Assumption
For DCI indication of “t” in Rel-17 SRS triggering offset enhancement

· For both DCI that schedules a PDSCH/PUSCH and DCI 0_1/0_2 without data and without CSI request

· t is indicated by adding a new configurable DCI field (up to 2 bits)

· Applies only when there are multiple candidate values of t configured

· No further enhancement to indicate “t” for DCI 0_1/0_2 without data and without CSI request at least when the new DCI field is configured

Agreement
On supported values of N for Rel-17 aperiodic SRS antenna switching with >4Rx, down-select at least one of the following alternatives in RAN1#105e
· Alt 1: All the non-zero integer values <= N_max are supported for N
· Alt 2: Support N=N_max only
· Alt 3: Support specific N values <= N_max
· FFS whether different alternatives may be selected for the same xTyR configuration subject to the UE capability on maximum number of symbols that can be used for SRS in a slot
· FFS: whether different alternatives may be selected for different xTyR configuration
 

Agreement
Study the maximum number of cyclic shifts for Comb-8 in Rel-17, with the following alternatives as starting points
· Alt 1: The maximum number of CSs for Comb-8 is 6
· Alt 2: The maximum number of CSs for Comb-8 is 12, and introduce a rule to restrict applicable CSs when SRS sequence is shorter than the maximum number of CSs
 

Agreement
· Up to 4 “t” values can be configured per SRS resource set.
R1-2103928
FL summary #3 on SRS enhancements
Moderator (ZTE)
Agreement

· For RPFS in Rel-17, support PF = {2, 4}.  

· FFS  3, 8, 12, 16 or fractional numbers 

· Support at least one of the following alternatives (to be decided in RAN1#105-e)
· Alt 1: [image: image12.jpg]B sRs Bsas



 is an integer value

· Alt 2: [image: image14.jpg]B sRs Bsas



 is an integer value with minimum value 4

· Alt 3: [image: image16.jpg]B sRs Bsas



 is a multiple of 4

· Alt 4: Round [image: image18.jpg]B sRs Bsas



 to a multiple of 4 in case of Alt 1 or Alt 2

Agreement

On aperiodic SRS configuration for antenna switching with 4T8R, support N_max = 2

Agreement

For RPFS SRS in Rel-17, adopt one of the following alternatives for sequence generation, where no new sequence length other than the ones supported in the current spec is introduced (to be decided in RAN1#105-e)
· Alt 1: Generate length-[image: image19.jpg]12
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 ZC sequence 

· Alt 2: Truncate from legacy length-[image: image21.jpg]12 Maay me
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 sequence according to the location of RPFS SRS

Agreement

For antenna switching, support one of the following 

· Alt 1: Support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS

· Alt 2: Support up to two semi-persistent SRS resource sets in addition to a periodic SRS resource set

· Note: the two SP-SRS resource sets are not activated at the same time.

· FFS whether further enhancement for single-DCI or multi-DCI based MTRP is needed

· FFS whether configurations on SRS repetitions have impact

· FFS relevant UE capability design

1.1.4 CSI enhancements: MTRP and FR1 FDD reciprocity

R1-2102339
Discussion on CSI Enhancements for Rel-17
Huawei, HiSilicon, China Unicom

R1-2102384
CSI enhancement for M-TRP and FDD reciprocity
OPPO

R1-2102438
Further Discussion on CSI Enhancements for NCJT MTRP
InterDigital, Inc.

R1-2102447
Discussion on CSI enhancement for multi-TRP and FR1 FDD reciprocity
Spreadtrum Communications

R1-2102512
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R1-2102666
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R1-2102679
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R1-2102766
CSI enhancement for multi-TRP and FDD
FUTUREWEI

R1-2102810
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Fraunhofer IIS, Fraunhofer HHI

R1-2102883
Enhancements on CSI reporting for Multi-TRP
CMCC

R1-2103020
On CSI enhancements for MTRP and FDD
Intel Corporation

R1-2103094
Views on Rel-17 CSI enhancement
Apple

R1-2103156
CSI enhancements: MTRP and FR1 FDD reciprocity
Qualcomm Incorporated

R1-2103227
Views on Rel. 17 CSI enhancements
Samsung

R1-2103293
Additional considerations on CSI enhancements
Sony

R1-2103371
Enhancement on CSI measurement and reporting
Nokia, Nokia Shanghai Bell

R1-2103510
CSI enhancements for Rel-17
LG Electronics

R1-2103526
Discussion on CSI enhancement for multi-TRP
NEC

R1-2103543
CSI enhancements for Multi-TRP and FR1 FDD reciprocity
Ericsson

R1-2103565
Discussion on CSI enhancements
NTT DOCOMO, INC.

R1-2103607
CSI enhancements for multi-TRP and FDD reciprocity
Lenovo, Motorola Mobility

//This one is to use NWM – please use RAN1-104b-e-NWM-NR-feMIMO-08 as the document name
[104b-e-NR-feMIMO-08] Email discussion on CSI enhancements: MTRP and FR1 FDD reciprocity – Min (Huawei)
· 1st check point: April 15
· 2nd check point: April 20
R1-2103870
Summary of CSI enhancements for MTRP and FDD (Round 0)
Moderator (Huawei, HiSi)
R1-2103871
Summary of CSI enhancements for MTRP and FDD (Round 1)
Moderator (Huawei, HiSi)
Agreement
For rank=1, polarization-common based free-selection should be supported for W1.

· FFS: Whether there is a need to restrict the number of CSI-RS ports for which this is supported
Agreement

Support the indication of following RI combinations by a joint RI field for a NCJT measurement hypothesis in CSI part 1, when the maximal transmission layers is less than or equal to 4:    

· {1, 1}, {1, 2}, {2,1}, {2,2}

· FFS: CBSR and/or RI restrictions per TRP or across TRPs

Agreement

With regarding to the maximal values of Nmax for N, Ks,max for Ks:

· Support of Nmax=2 is a UE optional feature

· Support of Ks,max=X is a UE optional feature

· X can be up to 8 and other candidate values can be discussed as part of UE features

· FFS: Default value of Nmax, Ks,max  
· FFS: Which combinations of N<=Nmax, Ks<=Ks,max are supported
R1-2103872
Summary of CSI enhancements for MTRP and FDD (Round 2)
Moderator (Huawei, HiSilicon)
Agreement

At least for rank 1, combinatorial coefficient is used for port selection for W1.

· FFS when Wf is turned off

Agreement

Confirm following working assumption of Wf for R17 PS CB

· Support of Mv>1 is a UE optional feature if the UE supports Rel-17 PS codebook enhancement, taking into account UE complexity related to codebook parameters.
Agreement 
With regarding to possible restriction between K1 and K2 

· Alt 2: No restriction as long as K1+K2=Ks
Agreement 
The UE may assume that QCL-Type D of CMRs associated with a NCJT measurement hypothesis are applied to the corresponding CSI-IM resource.
Agreement 
For the UE be configured to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses (i.e. Option 2),
· Alt 1: Single CRI is reported whereas CRI bit size depends on total number of valid CMR pairs for NCJT measurement hypothesis and valid CMRs for single-TRP measurement hypotheses.

· FFS further mapping mechanism between each CRI codepoint and Single-TRP/NCJT measurement hypothesis.
Agreement 
A 2-part CSI report is supported in Rel-17 for a CSI reporting configuration associated with NCJT measurement hypothesis with following clarifications:
· Within CSI part 1

· CRI, RI, WB CQI and SB CQI for the first CW are reported with consistent payload and zero padding (if needed). FFS further details
· FFS whether RI can be shared between NCJT CSI and single-TRP CSIs to reduce CSI feedback overhead
· FFS whether additional field is needed, at least for Option 2
· Within CSI part 2:
· FFS further compression/omission/Sharing of PMI among Single-TRP and NCJT hypotheses
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, study following Alternatives and down-select one Alternative in RAN1#105-e:
· Alt 1: It is feasible for FR1 but not for FR2.

· Alt 2: It is feasible for both FR1 and FR2 but subject to further UE capability for FR2.

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, study following Alternatives and down-select one Alternative in RAN1#105e:

· Alt 2: It is feasible for FR1 but it is not for FR2. For FR2, the UE is expected to have different NZP CSI-RS resources configured for all CMRs of Single-TRP and NCJT measurement hypotheses respectively.
· Alt 3: 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.
Agreement 
For the UE configured to report X CSIs (at least when X>0) associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis, study following issues for potential CSI omission/priority/updating rules:
· Issue 1: Prioritize CSI with different measurement hypotheses within the single CSI report, when the UE is configured with CSI Option 1 with X=1 or 2.
· Issue 2: Omission of NCJT CSI in CSI part 2 depending on the corresponding CRI or RI or CQI in CSI part 1.
R1-2103965
Summary of CSI enhancements for MTRP and FDD (Round 3)
Moderator (Huawei, HiSilicon)

Agreement

For the UE configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis (i.e. Option 1), 

· Alt 1: X+1 CRIs are reported, whereas X CRIs are for single-TRP measurement hypotheses and one CRI is for NCJT measurement hypothesis.  Each CRI bit size depends on the corresponding number of either valid CMR pairs for NCJT measurement hypothesis or valid CMRs for single-TRP measurement hypotheses

· FFS: Whether the X+1 CRIs are reported jointly as one CSI report or as separate CSI reports.

Agreement

For CSI measurement associated with a CSI-ReportConfig for NC-JT, study following aspects: 

· whether to support dynamic updating, e.g. by MAC-CE,  for CMR pairs for NCJT measurement hypotheses, and/or CMRs for Single-TRP measurement hypotheses, and/or TCI states in CMRs, and/or the number of single-TRP CSIs (i.e. X=0/1/2) in a NCJT CSI report

· whether additional high layer signalling is needed to configure M (M≤ Ks) CMRs from the CSI-RS resource set for CMR for Single-TRP measurement hypotheses

· For CMRs configured in the CSI-RS resource set, whether support high layer signalling to enable/disable single-TRP measurement hypothesis using CMR configured within CMR pairs for NCJT measurement hypothesis

For future meetings:
Companies to study whether a CSI-IM can be referred by both NCJT and Single-TRP measurement hypotheses. Consider following Alternatives and FR1/FR2 differentiation:
· Alt 1: CSI-IM can be shared by both NCJT and Single-TRP measurement hypotheses.
· Alt 2: 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
Agreement

Whether to support interference measurement based on NZP CSI-RS outside the CMR pair configured for NCJT measurement hypothesis, in addition to CSI-IM, study following Alternatives and down-select one Alternative in RAN1#105e:
· Alt 1: Yes, it is supported, subject to limitations, e.g. N=1 CMR pair and Ks=2 CMR resources
· Alt 2: No, it is not supported
Agreement
At least for rank 1, regarding the value(s) of K1 for port selection matrix W1 in NP*K1, study and down-select from the following candidate values of K1 and the maximal value of P in RAN1 105e

· K1 in {2,4,8,12,16,24,32} with K1 <= P

· The maximal value of P as Pmax, e.g.  32

· FFS: possible parameter combinations/dependence for K1 with other PS CB parameters, e.g. whether different candidate values of K1 should be configured for different ranks (if rank>1 is supported).

· FFS: Whether any value of K1 up to P can be supported for some codebook parameters 

· 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.

Note: for polarization-specific based free-selection, it means select K1 ports out of P ports

Note: P is the number of CSI-RS ports for port selection (whose value depends on the outcome of the CSI-RS related study)

R1-2104028
Summary of CSI enhancements for MTRP and FDD (Round 4)
Moderator (Huawei, HiSilicon)
Agreement

A bitmap for indication non-zero coefficients should be supported for W2 with a compression coefficient beta<=1 whereas

· FFS values of beta < =1, e.g. 1/8, 1/4, 1/2, 3/4, 1

· FFS: whether/how such a bitmap can be absent for specific codebook configuration parameters

· FFS: whether a bitmap is polarization-common or polarization-specific whereas polarization-specific bitmap is the baseline
· FFS: possible parameter combinations/dependence for beta with other PS CB parameters

Agreement 

At least for rank 1, the FD bases used for Wf quantitation are limited within a single window/set with size N configured to the UE, study and down-select one Alternative in RAN1 105e:

· Alt 1: FD bases in the window must be consecutive from an orthogonal DFT matrix

· Alt 2: FD bases in the set can be consecutive/non-consecutive, and are selected freely by gNB from an orthogonal DFT matrix

· FFS: Applicable conditions: e.g. Wf turned ON/OFF and/or associated value of Mv
· FFS: Whether this applies when Wf is turned OFF
Note that “at least for rank 1” does not imply for the support of rank 1 only in Rel-17 or restrictions of supporting/not supporting additional alternatives for higher rank.
Agreement 

At least for rank 1, for relationship between N and Mv, study and down-select one Alternative from following in RAN1#105e

· Alt 1: N= Mv always

· Alt 2: N >= Mv and FFS candidate value(s) of N, e.g. 2, 4

· FFS: applicable conditions: e.g. Wf turned ON/OFF and/or associated value of Mv
· FFS: Whether this applies when Wf is turned OFF
Note that “at least for rank 1” does not imply for the support of rank 1 only in Rel-17 or restrictions of supporting/ not supporting additional alternatives for higher rank.
Agreement 

At least for rank 1, regarding the value(s) of R for Rel-17 PS codebook enhancement, study and down-select one or more than one Alternative (or a subset of corresponding values) in RAN1 105e:  

· Alt 0:  R < 1 (e.g. 1/4, 1/2)

· Alt 1: R=1

· Alt 2: R=1 and 2

· Alt 3: R=1,2, 4, and 8

· Alt 4: R= {1,2,…, D*NPRBSB} whereas D is the density of CSI-RS in frequency domain

· FFS: applicable conditions: e.g. Wf turned ON/OFF and/or associated value of Mv
· FFS: Whether this applies when Wf is turned OFF
Note that “at least for rank 1” does not imply for the support of rank 1 only in Rel-17 or restrictions of supporting/not supporting additional alternatives for higher rank.
Agreement 

For the quantization of W2 coefficient, study following Alternatives with Alt 1 as the baseline:

· Alt1: Reusing Rel-16 quantization mechanism for Rank 1 at least, which can be summarized as following:

· An indicator for the strongest coefficient

· 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

· For coefficients other than the strongest coefficient

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

· phase is quantized to 16PSK

· Alt1-1: the ref amplitude = 0 reserved in R16 can be replaced with a new value, e.g. (1/2)^(1/8), (1/2)^(3/8)
· Alt2-0: Individual amplitude (e.g. 3 or 4 bits with Rel15/16 amplitude codebooks) and phase (e.g. 16PSK) quantization 
· FFS: amplitude codebook is uniform in db or linear scale

· FFS: support a strongest coefficient indicator, and individual quantization for other non-zero coefficients.
· Alt2-1: ref amp (e.g. 4 bits), Individual amplitude (e.g. 3 bits) and phase (e.g. 16PSK) quantization for each non-zero coefficient

· FFS: amplitude codebook is uniform in db or linear scale

· FFS: reference amplitude is polarization specific or polarization common, and corresponding codebook

· Note: Other quantization schemes or enhancement on top of Alt 1 or Alt 2 are not precluded.

Agreement 

For PS codebook enhancements utilizing DL/UL reciprocity of angle and/or delay, down-select ONE option for CSI-RS configurations associated with Rel-17 PS codebook, from Option 0 (No further enhancement), Option 1 (i.e. lower CSI-RS density) and Option 3 (i.e. configuring multiple CSI-RS resources)

· If there is no consensus in RAN1#105e, Option 0 is by default.

Agreement 

For CSI measurement associated to a reporting setting CSI-ReportConfig for NCJT, an NCJT CSI hypothesis based on a pair of CMRs assumes to occupy two CPUs, two active NZP CSI-RS resources, and a number of active ports corresponding to both CMRs.

· If a NZP CSI-RS resource is referred X times by CMR pairs for NCJT measurement hypothesis and CMR for Single-TRP measurement hypothesis, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted X times for active resources and active ports.

· Note: For above CSI computation, UE assumes PDSCH transmission is single-DCI based multi-TRP scheme(s). FFS: Multi-DCI based multi-TRP scheme

1.1.5 Others
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