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1. Introduction
The contribution focuses on maintenance of R16 NR for enhancements on multi-beam operation. 
2. Group CC Based Beam Update for Single TRP
For simultaneous beam update across multiple CCs, it was agreed that this feature is at least applied to single TRP case. However, this condition is not captured in current spec. 
	Agreement
When a set of TCI-state IDs for PDSCH are activated by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signaling, the same set of TCI-state IDs are applied for the all BWPs in the indicated CCs.
Further signaling details are up to RAN2.
Whether to support the inter-band CA for this feature will be decided in RAN1#99.
Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same set of PDSCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
Note: This at least applies to single TRP case.
FFS: How many combinations of CCs can be configured by RRC and relevant UE capability



Proposal 1: Clarify that simultaneous beam update for multiple CCs is only applicable to single TRP case. 
[bookmark: _Hlk20502450]The corresponding TP for PDSCH is as below based on [1].
	[bookmark: _Hlk40078855]38.214->5.1.5      Antenna ports quasi co-location
[…]
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. A set of TCI state IDs can be activated for a set of CCs/DL BWPs only if UE is not provided different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states.
[…]



The corresponding TP for PDCCH is as below based on [2].
	38.213->10.1       UE procedure for determining physical downlink control channel assignment
[…]
if the UE is provided by simultaneousTCI-CellList a number of up to two lists of cells for simultaneous TCI state activation by simultaneousTCI-UpdateList-r16 and/or simultaneousTCI-UpdateListSecond-r16, the UE applies the antenna port quasi co-location provided by TCI-States with same activated tci-StateID value to CORESETs with index 𝑝 in all configured DL BWPs of all configured cells in a list determined from a serving cell index provided by a MAC CE command. The simultaneousTCI-CellList can be provided for simultaneous TCI state activation only if UE is not provided different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states.
[…]



The corresponding TP for SP/AP SRS is as below based on [1].
	38.214-> 6.2.1	UE sounding procedure
[…]
When a spatialRelationInfo is activated/updated for a semi-persistent or aperiodic SRS resource configured by the higher layer parameter SRS-Resource by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs is indicated by higher layer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16, the spatialRelationInfo is applied for the semi-persistent or aperiodic SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs. A spatialRelationInfo can be activated/updated for a semi-persistent or aperiodic SRS resource configured by the higher layer parameter SRS-Resource by a MAC CE for a set of CCs/BWPs only if UE is not provided different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states.
[…]



3. Single Part per L1-SINR Report
In current spec, the single-part CSI feedback is only mentioned for L1-RSRP. It would be good to clarify this for L1-SINR for consistency. 
[bookmark: _Hlk37076039]Proposal 2: Clarify that each L1-SINR report in PUSCH only has a single part, instead of two parts per CSI report.
The corresponding TP is as below based on [1].
	38.214->5.2.3              CSI reporting using PUSCH
[…]
When the higher layer parameter reportQuantity is configured with one of the values 'cri-RSRP’, or 'ssb-Index-RSRP’, ‘cri-SINR’, or ‘ssb-Index-SINR’, the CSI feedback consists of a single part.
[…]



4. SRS Beam Reset After Receiving SCell BFR Response
After the SCell BFR response have been received by UE for the step 2 MAC-CE, it has been agreed that all CORESET and PUCCH beams in the failed SCell will be reset to the new beam reported in step 2 MAC-CE. It would be also beneficial to reset the beams for SRS resources with the usages of ‘codebook’ and ‘non-codebook’ and hence the beams for PUSCH to quickly recover the UL data transmission as well.
[bookmark: _Hlk40278867]Proposal 3: For SRS for CB and nCB usages with spatial relation configured, after 28 symbols from receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE for SRS on the failed SCell if a new beam is identified.
The corresponding TP is as below based on [1].
	38.213->6            Link recovery procedures
[…]
A UE can be provided, by schedulingRequestIDForBFR, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH at least one MAC CE providing one index for at least one corresponding SCell with radio link quality worse than Qout,LR, an index  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for a corresponding SCell. After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
-	transmits SRS resource with higher layer parameter usage in SRS-ResourceSet set to 'codebook' and 'nonCodebook' using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.3.1 with , and , if 
-	the UE is provided spatialRelationInfo for the SRS resource
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.
 […]


[bookmark: _Hlk37140284]
5. Stop Monitoring Explicit BFD RS After BFR Response
In addition, suppose explicit BFD is configured before beam failure is detected. According to current spec, UE has to continue monitoring previous explicit BFD RS(s) after BFR response is received and until explicit BFD RS(s) is reconfigured/disabled by RRC. During this period, monitoring failed BFD RS(s) may unnecessarily trigger BFR again, which may interrupt ongoing recovery/traffic and waste corresponding resources/energy. Therefore, it would be more efficient for UE to stop monitoring the previously configured explicit BFD RS(s) after receiving BFR response. 
Proposal 4: If explicit BFD is configured before SCell fails, UE should stop monitoring the previously configured explicit BFD RS(s) after receiving the response for the step-2 MAC-CE
· UE can start implicit BFD after receiving TCI activation/reconfiguration for failed SCell

The corresponding TP is as below based on [1].
	38.213->6            Link recovery procedures 
[…]
A UE can be provided, by schedulingRequestIDForBFR, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH at least one MAC CE providing one index for at least one corresponding SCell with radio link quality worse than Qout,LR, an index  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for a corresponding SCell. After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
-	stops monitoring the set [image: ] if 
-	it is provided by higher layer parameters failureDetectionResources or beamFailureDetectionResourceList
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.
[…]



6. Clarification of Default AP CSI-RS Beam
In R16, the feature of simultaneous two default PDSCH beams is introduced for both multi-DCI and single-DCI based mTRP operations. However, the default beam for AP CSI-RS reception when scheduling offset is less than the beam switch latency threshold is only clarified for single TRP. Therefore, it is necessary to clarify the default AP CSI-RS beam in case of mTRP. 
For multi-DCI based mTRP, if there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS buffered by the default PDSCH beam associated with the same CORESETPoolIndex as that for the DCI triggering the AP CSI-RS. If there are two known PDSCHs associated with different CORESETPoolIndex in the symbols of the AP CSI-RS, UE processes the AP CSI-RS received by the known PDSCH beam associated with the same CORESETPoolIndex as that for the AP CSI-RS. 
Proposal 5: In case of mDCI based mTRP with two simultaneous default PDSCH beams associated with the two different CORESETPoolIndex, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· [bookmark: _Hlk37102358]If there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS via the default PDSCH beam associated with the CORESETPoolIndex for the AP CSI-RS;
· If there are two known PDSCHs associated with different CORESETPoolIndex in the symbols of the AP CSI-RS, UE process the AP CSI-RS via the known PDSCH beam associated with the CORESETPoolIndex for the AP CSI-RS.

For single-DCI based mTRP, if there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS buffered by the default PDSCH beam whose TCI state is identical to the indicated TCI state of the AP CSI-RS. 
[bookmark: _Hlk40278919]Proposal 6: In case of single DCI based mTRP with two simultaneous default PDSCH beams indicated by the corresponding TCI codepoint, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· If there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS via the default PDSCH beam whose TCI state is identical to the indicated TCI state of the AP CSI-RS.

In addition, for single TRP with same numerology AP CSI-RS triggering, the default AP CSI-RS beam is only clarified when CORESET is configured on the CC for receiving the AP CSI-RS. It is also necessary to specify the default AP CSI-RS beam when the triggered CC does not have CORESET configured. By reusing the same rule for different numerology AP CSI-RS triggering, the default AP CSI-RS beam can be the one indicated by the activated PDSCH TCI state with lowest ID on the scheduled CC.
Proposal 7: In case of single TRP, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· If no CORESET configured on the CC for receiving the AP CSI-RS, UE receives the AP CSI-RS by applying the QCL parameters of the activated PDSCH TCI state with lowest ID.

[bookmark: _Hlk37072660]The TP corresponding to above proposals in case of same numerology AP CSI-RS triggering is as below.
	5.2.1.5.1 Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
[…]
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS; If the active BWP of the serving cell for receiving the aperiodic CSI-RS has configured ControlResourceSet containing two different values of CORESETPoolIndex, and if there are two other DL signals with different CORESETPoolIndex in the same symbols as the CSI-RS, when receiving the aperiodic CSI-RS associated with a value of CORESETPoolIndex, the UE applies the QCL assumption of the DL signal associated with the same value of CORESETPoolIndex as the aperiodic CSI-RS. The two other DL signals refer to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], or PDSCH with SPS; 
-	else if the active BWP of the serving cell for receiving the aperiodic CSI-RS has configured ControlResourceSet containing two different values of CORESETPoolIndex, when receiving the aperiodic CSI-RS associated with a value of CORESETPoolIndex of the serving cell, the UE applies the QCL assumption used for the CORESET with the lowest CORESET-ID among CORESETs with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS, in the latest slot with a monitored search space where one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS within the active BWP of the serving cell are monitored;
-	else if the active BWP of the serving cell for receiving the aperiodic CSI-RS has at least one PDSCH TCI codepoint indicating two TCI states, when receiving the aperiodic CSI-RS, the UE applies the QCL parameters(s) of one selected TCI state of the two TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states, and the one selected TCI state is identical to the indicated TCI state of the aperiodic CSI-RS;
-	else if the active BWP of the serving cell for receiving the aperiodic CSI-RS has configured ControlResourceSet, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.;
-	else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.
 […]




3. Conclusion
Observations and proposals are summarized below.
Proposal 1: Clarify that simultaneous beam update for multiple CCs is only applicable to single TRP case. 
Proposal 2: Clarify that each L1-SINR report in PUSCH only has a single part, instead of two parts per CSI report.
Proposal 3: For SRS for CB and nCB usages with spatial relation configured, after 28 symbols from receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE for SRS on the failed SCell if a new beam is identified.
Proposal 4: If explicit BFD is configured before SCell fails, UE should stop monitoring the previously configured explicit BFD RS(s) after receiving the response for the step-2 MAC-CE
· UE can start implicit BFD after receiving TCI activation/reconfiguration for failed SCell

Proposal 5: In case of mDCI based mTRP with two simultaneous default PDSCH beams associated with the two different CORESETPoolIndex, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· If there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS via the default PDSCH beam associated with the CORESETPoolIndex for the AP CSI-RS;
· If there are two known PDSCHs associated with different CORESETPoolIndex in the symbols of the AP CSI-RS, UE process the AP CSI-RS via the known PDSCH beam associated with the CORESETPoolIndex for the AP CSI-RS.

Proposal 6: In case of single DCI based mTRP with two simultaneous default PDSCH beams indicated by the corresponding TCI codepoint, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· If there is no known DL signal in the symbols of the AP CSI-RS, UE processes the AP CSI-RS via the default PDSCH beam whose TCI state is identical to the indicated TCI state of the AP CSI-RS.

Proposal 7: In case of single TRP, when the offset between AP CSI-RS and triggering DCI is less than beamSwitchTiming
· If no CORESET configured on the CC for receiving the AP CSI-RS, UE receives the AP CSI-RS by applying the QCL parameters of the activated PDSCH TCI state with lowest ID.
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