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Introduction
In this contribution, we provide some discussion on remaining issues on multi-beam operation on overhead and latency reduction, and L1-SINR based beam report.
Overhead and latency reduction
DL beam indication
It has been agreed that a MAC CE can be used to indicate the TCI states for all CORESETs for multiple CCs. However, such CORESET should not include the CORESET-BFR. If the TCI is indicated for CORESET-BFR, after UE transmits the PRACH, the QCL assumption for CORESET-BFR would be confusing, since UE is not able to apply two different beams to receive a single CORESET.
Proposal 1: The MAC CE to update TCI state for all CORESET for multiple CCs should not be applicable for CORESET-BFR.
· Adopt the following TP for 38.213
	[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<unrelated part omitted>
-	if the UE is provided by simultaneousTCI-CellList a number of lists of cells for simultaneous TCI state activation, the UE applies the antenna port quasi co-location provided by TCI-States with same activated tci-StateID value to CORESETs with index  in all configured DL BWPs of all configured cells in a list determined from a serving cell index provided by a MAC CE command, where the CORESET associated with recoverySearchSpaceId is excluded.




UL beam indication
In last meeting, it has been agreed that the new pathloss RS would be applied after 2ms after UE measures N samples of the new pathloss reference signal as shown in Figure 2-1.

[image: ]
Figure 2-1: Mechanism for MAC CE based pathloss RS update
However, such transition delay is not always needed for all pathloss RS. For example, if the pathloss RS is configured as the pathloss RS for other channel, to switch to such type of pathloss RS, this delay is not required. For such type of “active” pathloss RS, the delay should only be 3ms after UE transmits the ACK for the MAC CE. 
Proposal 2: If the new pathloss RS is one of the active pathloss RSs, the delay for the MAC CE should be 3ms after UE transmits the ACK for the MAC CE 
· Adopt the following TP for 38.213
	[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Ref497117847]7.1.1	UE behaviour
<unrelated part omitted>
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]. The UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUSCH, if the indicated pathloss reference signal is applied for uplink power control for other channels.

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
<unrelated part omitted>
[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562][bookmark: _Toc26719387][bookmark: _Toc29894818][bookmark: _Toc29899117][bookmark: _Toc29899535][bookmark: _Toc29917272]7.3.1	UE behaviour
<unrelated part omitted>
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index If the UE is provided enablePLRSupdateForPUSCHSRS, a MAC CE [11, TS 38.321] can provide by SRS-PathlossReferenceRS-Id a corresponding RS resource index  for aperiodic or semi-persistent SRS resource set . The UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the SRS, if the indicated pathloss reference signal is applied for uplink power control for other channels.
<unrelated part omitted>



In addition, in the agreement on default PUCCH/SRS beam, there should be one restriction that the agreement is applicable for single-TRP case. But in current spec, such restriction is not fully captured. Further the default beam should be selected from the same serving cell instead of primary cell, as the “primary cell” in sections other than section 9 does not include PCell, PSCell and PUCCH-SCell.
	Agreement
The following working assumption is confirmed with revision in red
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the TCI state / QCL assumption of the CORESET with the lowest ID, or
· The PL RS to be used is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured




Proposal 3: Clarify the default PUCCH/SRS beam and pathloss RS is only applicable for single-TRP case.
· Adopt the following TPs for 38.213 and 38.214
	TP for 38.213
[bookmark: _Toc12021448][bookmark: _Toc20311560][bookmark: _Toc26719385][bookmark: _Toc29894816][bookmark: _Toc29899115][bookmark: _Toc29899533][bookmark: _Toc29917270]7.2.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH , and
-	is not provided different values of CORESETPoolIndex in ControlResourceSets

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the same serving primary cell
<unrelated part omitted>
7.3.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS, and
-	is not provided different values of CORESETPoolIndex in ControlResourceSets 

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index, if CORESETs are provided in the active DL BWP
-	the active PDSCH TCI state with lowest ID [6, TS 38.214], if CORESETs are not provided in the active DL BWP
<unrelated part omitted>
[bookmark: _Toc12021477][bookmark: _Toc20311589]9.2.2	PUCCH Formats for UCI transmission
<unrelated part omitted>
If a UE
-	reports beamCorrespondenceWithoutUL-BeamSweeping, 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided different values of CORESETPoolIndex in ControlResourceSets
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the PCell.



	TP for 38.214
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353]6.2.1	UE sounding procedure
<unrelated part omitted>
When the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’, and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to ‘nonCodebook’ with configuration of associatedCSI-RS, is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, the UE shall transmit the target SRS resource, and if UE is not configured with different values of CORESETPoolIndex in ControlResourceSets 
-	with the same spatial domain transmission filter used for the reception of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.
-	with the same spatial domain transmission filter used for the reception of the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the CC



L1-SINR
In last meeting, the restriction that only 1 port CMR can be configured was released. Then the open issue is how to measurement L1-SINR when 2 ports CMR is configured. For L1-RSRP measurement, it is defined that the measurement L1-RSRP is based on the linear average of the 2 ports CSI-RS when configured. Therefore similar way could be defined for L1-SINR measurement. Thus, when 2 ports CSI-RS is configured as CMR, the measured signal is based on the linear average of the 2 ports measurement results. 
Proposal 4: When 2 ports CSI-RS is configured as the CMR, the measured L1-SINR is based on the linear average power from the 2 ports.
· Adopt the following TP for 38.215
	[bookmark: _Toc11163815][bookmark: _Toc26473669][bookmark: _Toc29045107][bookmark: _Toc29901448][bookmark: _Toc29901495][bookmark: _Toc35596376]5.1.6	CSI signal-to-noise and interference ratio (CSI-SINR)

CSI signal-to-noise and interference ratio (CSI-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements of the antenna port(s) carrying CSI reference signals divided by the linear average of the noise and interference power contribution (in [W]). If CSI-SINR is used for L1-SINR reporting with dedicated interference measurement resources, the interference and noise is measured over resource(s) indicated by higher layers as described in TS 38.214 [6]. Otherwise, the interference and noise are measured over the resource elements carrying CSI reference signals reference signals within the same frequency bandwidth.




UE feature
With regard to the UE feature, we have the following proposals:

FG 16-1a: L1-SINR reporting 
To support L1-SINR based beam management, the basic feature should be CMR based only, UE should be able to indicate whether it supports ZP-IMR (CSI-IM) based, and, NZP-IMR (NZP-CSI-RS) based interference measurement separately. Therefore, we suggest using similar approach as Rel-15 for L1-RSRP, i.e., FG 2-24, by adding components as the following 
1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
2. The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR
3. The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
4. Supported density of CSI-RS for CMR to measure L1-SINR
5. The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR within a slot
6. The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR
7. The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR within a slot
8. The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR

FG 16-1g: 
For the first component, “The maximum number of SSB/CSI-RS resources across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification”. It is agreed and captured in 38.213 that UE maintains at most 4 PL estimate per serving cell, and, at most 2 BFD resources for BFR per BWP. Therefore, we suggest removing the PL and BFD related resources, i.e., “The maximum number of SSB/CSI-RS resources across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification”.

Proposal 5: For FG 16-1a, the following component should be added:
· The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
· The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR
· The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
· Supported density of CSI-RS for CMR to measure L1-SINR
· The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR within a slot
· The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR
· The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR within a slot
· The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR

Proposal 6: For FG 16-1g, the following revision should be supported:
· “The maximum number of SSB/CSI-RS resources across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification”
Conclusion
In this contribution, we discussed the remaining issues for beam management. Based on the discussion, the following proposals have been made:
Overhead and latency reduction
Proposal 1: The MAC CE to update TCI state for all CORESET for multiple CCs should not be applicable for CORESET-BFR.
· Adopt the following TP for 38.213
	10.1	UE procedure for determining physical downlink control channel assignment 
<unrelated part omitted>
-	if the UE is provided by simultaneousTCI-CellList a number of lists of cells for simultaneous TCI state activation, the UE applies the antenna port quasi co-location provided by TCI-States with same activated tci-StateID value to CORESETs with index  in all configured DL BWPs of all configured cells in a list determined from a serving cell index provided by a MAC CE command, where the CORESET associated with recoverySearchSpaceId is excluded.




Proposal 2: If the new pathloss RS is one of the active pathloss RSs, the delay for the MAC CE should be 3ms after UE transmits the ACK for the MAC CE 
· Adopt the following TP for 38.213
	7.1.1	UE behaviour
<unrelated part omitted>
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]. The UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUSCH, if the indicated pathloss reference signal is applied for uplink power control for other channels.

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
<unrelated part omitted>
7.3.1	UE behaviour
<unrelated part omitted>
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index If the UE is provided enablePLRSupdateForPUSCHSRS, a MAC CE [11, TS 38.321] can provide by SRS-PathlossReferenceRS-Id a corresponding RS resource index  for aperiodic or semi-persistent SRS resource set . The UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the SRS, if the indicated pathloss reference signal is applied for uplink power control for other channels.
<unrelated part omitted>



Proposal 3: Clarify the default PUCCH/SRS beam and pathloss RS is only applicable for single-TRP case.
· Adopt the following TPs for 38.213 and 38.214
	TP for 38.213
7.2.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH , and
-	is not provided different values of CORESETPoolIndex in ControlResourceSets

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the same serving primary cell
<unrelated part omitted>
7.3.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS, and
-	is not provided different values of CORESETPoolIndex in ControlResourceSets 

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index, if CORESETs are provided in the active DL BWP
-	the active PDSCH TCI state with lowest ID [6, TS 38.214], if CORESETs are not provided in the active DL BWP
<unrelated part omitted>
9.2.2	PUCCH Formats for UCI transmission
<unrelated part omitted>
If a UE
-	reports beamCorrespondenceWithoutUL-BeamSweeping, 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided different values of CORESETPoolIndex in ControlResourceSets
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the PCell.



	TP for 38.214
6.2.1	UE sounding procedure
<unrelated part omitted>
When the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’, and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to ‘nonCodebook’ with configuration of associatedCSI-RS, is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, the UE shall transmit the target SRS resource, and if UE is not configured with different values of CORESETPoolIndex in ControlResourceSets 
-	with the same spatial domain transmission filter used for the reception of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.
-	with the same spatial domain transmission filter used for the reception of the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the CC



L1-SINR
Proposal 4: When 2 ports CSI-RS is configured as the CMR, the measured L1-SINR is based on the linear average power from the 2 ports.
· Adopt the following TP for 38.215
	5.1.6	CSI signal-to-noise and interference ratio (CSI-SINR)

CSI signal-to-noise and interference ratio (CSI-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements of the antenna port(s) carrying CSI reference signals divided by the linear average of the noise and interference power contribution (in [W]). If CSI-SINR is used for L1-SINR reporting with dedicated interference measurement resources, the interference and noise is measured over resource(s) indicated by higher layers as described in TS 38.214 [6]. Otherwise, the interference and noise are measured over the resource elements carrying CSI reference signals reference signals within the same frequency bandwidth.





UE feature
Proposal 5: For FG 16-1a, the following component should be added:
· The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
· The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR
· The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot
· Supported density of CSI-RS for CMR to measure L1-SINR
· The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR within a slot
· The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as ZP IMR to measure L1-SINR
· The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR within a slot
· The max number of CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as NZP IMR to measure L1-SINR

Proposal 6: For FG 16-1g, the following revision should be supported:
· “The maximum number of SSB/CSI-RS resources across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification”
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