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1. Introductions
In this contribution, we discuss several remaining issues on multi-beam and text proposals in 3GPP Rel-16.
2. Maintain pathloss RS
	Agreement:
When the number of RRC configured PL RSs for pathloss estimates for PUCCH, PUSCH and SRS is greater than 4, UE is not required to track the RSs which are not activated by MAC-CE.
1. Note: How to capture above into the spec will be discussed at RAN1#100bis
2. Note: Further consider the configuration cases when the default PL RS is not enabled or enabled.
 
Conclusion:
If MAC-CE based PL RS activation/update is not enabled, UE is not expected to be configured with more than 4 PL RS.


Based on the agreements above in RAN1 #100-e meeting, for RRC signaling overhead and latency reduction, if the number of RRC configured pathloss RSs is greater than 4, the UE only requires tracking the activated pathloss RSs via a MAC CE for any PUCCH, PUSCH and SRS transmission. But if MAC-CE based pathloss RS activation/update is not enabled, the number of RRC configured pathloss RSs is no more than 4.

Proposal 1: 

· Agree the proposed TP for maintaining pathloss RSs.

	TS 38.213

7
Uplink Power control

Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1.
When the number of RRC configured RS for pathloss estimates is greater than 4, a UE only simultaneously maintains the pathloss estimates of the RSs that are indicated by the latest  MAC CE update of pusch-PathlossReferenceRS-Id or pusch-PathlossReferenceRS-Id-r16 for PUSCH, pucch-PathlossReferenceRS-Id or pucch-PathlossReferenceRS-Id-r16 for PUCCH and [SRS-PathlossReferenceRS-Id] for SRS.

When the number of RRC configured RS for pathloss estimates is no more than 4, a UE can simultaneously maintain the pathloss estimates of the RSs that are included by the RRC configuration of pathlossReferenceRSToAddModList or pathlossReferenceRSToAddModList-r16 for PUSCH, pathlossReferenceRSs for PUCCH and pathlossReferenceRS  or pathlossReferenceRS-List-r16 for SRS.

A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: image1.wmf]i
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3. Default PL RS
	Agreement:
When the number of RRC configured PL RSs for pathloss estimates for PUCCH, PUSCH and SRS is greater than 4, UE is not required to track the RSs which are not activated by MAC-CE.
1. Note: How to capture above into the spec will be discussed at RAN1#100bis
2. Note: Further consider the configuration cases when the default PL RS is not enabled or enabled.
 
Conclusion:
If MAC-CE based PL RS activation/update is not enabled, UE is not expected to be configured with more than 4 PL RS.


For the case that the default PL RS is enabled for PUCCH/PUSCH/SRS, it is not needed to configure/activate PL RS and the default PL RS is used for pathloss estimate. So the typical case is that the default PL RS is enabled and MAC-CE based PL RS activation/update is not enabled. For default PL RS mode, the the UE determines a RS resource index 
[image: image6.wmf]d
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 providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index or in the active PDSCH TCI state with lowest ID. The default PL RS is activated/updated by MAC CE from the RRC configured TCI states. From the point of view of simplifying the spec and speeding up the discussion, the UE only needs to track the activated/updated QCL-TypeD RS in TCI state of the CORESET with the lowest index or in the active PDSCH TCI state with lowest ID for pathloss estimate. Following the application timing for MAC CE update of pathloss RS, when default PL RS is enabled, the same application timing for MAC CE update of default PL RS is also applied.

Proposal 2: 

· When default PL RS is set ‘enabled’, the UE only needs to track the activated/updated default PL RS by MAC CE
· The application timing for MAC CE update of default PL RS is applied.

· Agree the proposed TP.
	TS 38.213

7
Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1.
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When the higher layer parameter enableDefaultBeamPlForPUCCH, enableDefaultBeamPlForSRS and enableDefaultBeamPlForPUSCH0_0  are set 'enabled', and when the higher layer parameter enablePLRSupdateForPUSCHSRS is not set ‘enabled’, the UE is only expected to maintain the activated/updated default pathloss RS by MAC CE.


4. Application timing for MAC CE update of pathloss RS
	Agreement
The application timing for the newly activated PL RSs is the next slot that is 2ms after the N-th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.

· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· The application timing is applied to PUSCH, AP/SP-SRS and PUCCH.
· Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.
Agreement
The following WA is confirmed with modifications (changes are marked by red):

Pathloss reference RS for PUSCH can be activated/updated via a MAC CE

· The MAC CE message can activate/update the value ofPUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.

· Further signaling details are up to RAN2.

· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot that is 2ms after theN5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.

· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.

· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4.

· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.

· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· Send an LS to RAN4 asking opinion on this working assumption. Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.

Agreement
The following WA is confirmed with modifications (changes are marked by red):

Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.

· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.

· Further signaling details are up to RAN2.

· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot that is 2ms after theN5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.

· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.

· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4.

· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.

· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· Send an LS to RAN4 asking opinion on this working assumption. Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.


In the agreements of RAN1#100-e meeting, the application timing for the newly activated pathloss RS is defined, which is 2ms after the N-th measurement sample, where the 1st measurement sample corresponds to the 1st instance, 3ms after sending ACK for the MAC CE. There is no consensus on introducing fixed N value or UE capability for the value of N. The N=5 measurement sample is the fundamental assumption and the requirement not only related to pathloss RS measurement, but also related to RRM measurement and RLM measurement. For example, in TS 38.133 the time period for PSS/SSS detection when no DRX is Max( 600ms, ceil( 5 * Kp) * SMTC period ) * CSSFintra, the evaluation period for radio link monitoring RS when no DRX is Max(100, Ceil(5*P)*TSSB). From the perspective of consistent requirement for different measurements, we tend to apply a fixed N value to avoid affecting other measurement due to the N value based on UE capability. 
Before RAN1 #99 meeting, RAN1 had received the reply from RAN4 for pathloss RS measurement where RAN4 provides some conclusion and asks RAN1 to take the above information into account in Rel-16 spec. It is not necessary to send LS to RAN4 again, the agreement in RAN1 #100-e meeting can be captured in RAN1 spec. In the reply from RAN4, the application timing is determined based on the assumption of known TCI state of the activated/updated pathloss RS. Because SSB does not have any TCI state, the text in RAN4 reply “the TCI state of the activated/updated pathloss RS is known” needs to be corrected when the RAN4 conclusion is captured in RAN1 spec. We may wording like “the TCI state associated with the pathloss RS is known”, which covers both the case the newly activated/updated pathloss RS is the source or the target in the TCI state. 
Proposal 3: 

· Support N is fixed to 5 and agree the proposed TP.
	TS 38.213

7.2
Physical uplink control channel
< Unchanged parts are omitted >
-
If the UE is provided pathlossReferenceRSs and PUCCH-SpatialRelationInfo, the UE obtains a mapping, by indexes provided by corresponding values of pucch-PathlossReferenceRS-Id, between a set of pucch-SpatialRelationInfoId values and a set of referenceSignal values provided by PUCCH-PathlossReferenceRS. If the UE is provided more than one values for pucch-SpatialRelationInfoId and the UE receives an activation command [11, TS 38.321] indicating a value of pucch-SpatialRelationInfoId, the UE determines the referenceSignal value in PUCCH-PathlossReferenceRS through the link to a corresponding pucch-PathlossReferenceRS-Id index. The UE applies the activation command in the first slot that is after slot [image: image12.wmf]m
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 is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: image14.wmf]m

 is the SCS configuration for the PUCCH 
-    For the RS that the corresponding pathloss estimate is not maintained, filtered RSRP value for previous pathloss RS will be used before the application timing, which is the next slot that is 2ms after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE, if the TCI state associated with the pathloss RS is known, as described in [8.10.2, TS38.133].
-
If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index [image: image15.wmf]d
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 on the active DL BWP of the serving cell
< Unchanged parts are omitted >

	TS 38.213

7.1
Physical uplink shared channel

< Unchanged parts are 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]. For the RS that the corresponding pathloss estimate is not maintained, filtered RSRP value for previous pathloss RS will be used before the application timing, which is the next slot that is 2ms after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE, if the TCI state associated with the pathloss RS is known, as described in [8.10.2, TS38.133]. 
-
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 
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 is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
< Unchanged parts are omitted >

	TS 38.213

7.3
 Sounding reference signals
< Unchanged parts are omitted >
-
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 is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: image18.wmf]d
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 as described in Clause 7.1.1 for the active DL BWP of serving cell [image: image19.wmf]c

 and SRS resource set [image: image20.wmf]s
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 [6, TS 38.214]. The RS resource index [image: image21.wmf]d
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 is provided by pathlossReferenceRS associated with the SRS resource set [image: image22.wmf]s
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 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 [image: image24.png]gz



 for aperiodic or semi-persistent SRS resource set [image: image26.png]


. For the RS that the corresponding pathloss estimate is not maintained, filtered RSRP value for previous pathloss RS will be used before the application timing, which is the next slot that is 2ms after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE, if the TCI state associated with the pathloss RS is known, as described in [8.10.2, TS38.133]. 
-
If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: image27.wmf])
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 using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB
-
If the UE is provided pathlossReferenceLinking, the RS resource is on a serving cell indicated by a value of pathlossReferenceLinking 
< Unchanged parts are omitted >


5. UE behavior when enableDefaultBeamPlForSRS and applicableCellList are both configured
	Agreement

The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource 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 signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the 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 SRS resource 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 on the power control details (without RAN2 impact)
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


In the RAN1 #99 meeting, for SRS, the simultaneous spatial relation update across multiple CCs/BWPs and the default spatial relation are supported. It is not clarified that when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter [applicableCellList] is configured, how the UE determines the spatial relation of SRS. From the perspective of signaling overhead reduction, the default spatial relation for SRS in one CC is applicable for SRS resource with the same ID in the [applicableCellList].
In TS38.214, if the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ for one CC, the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the CORESET with the lowest controlResourceSetId, or for the reception of the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP in the CC. For the CC where higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’, the higher layer parameter spatialRelationInfo for the SRS resource is not configured, and the spatial domain transmission filter of the SRS resource is updated according to the updated default beam in the CC.
In TS38.214, if the higher payer parameter [applicableCellList] is configured, when a spatialRelationInfo is activated/updated for a semi-persistent or aperiodic SRS resource by a MAC CE, 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. It is an important use case for UE to determine the spatial domain transmission filter of the SRS resources with same ID in the [applicableCellList] when the spatialRelationInfo of the SRS resources is not configured and the default beam is updated in the CC with enableDefaultBeamPlForSRS  = ‘enabled’. 
Thus, to reduce signaling overhead, when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter [applicableCellList] is configured, the spatialRelationInfo of the SRS resources with same ID in the [applicableCellList] cannot be configured, and the update of spatial domain transmission filter of the SRS resources with same ID in the [applicableCellList] follows the default beam. Current description in TS38.214 does not support such operation by referring to the IE spatialRelationInfo. Thus we prefer to replace it with spatial domain transmission filter, which may come from the default beam or from IE spatialRelationInfo.
Proposal 4: 

· Clarify UE behavior as in the following TP when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter [applicableCellList] is configured.

	TS 38.214

6.2.1
UE sounding procedure
< Unchanged parts are omitted >
When a spatialRelationInfo spatial domain transmission filter 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 [applicableCellList], the spatialRelationInfo spatial domain transmission filter 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.
< Unchanged parts are omitted >


6. Misalignment between 38.321 and 38.214
Based on the TS 38. 321 v16.0.0, the chapter number of TS38.321 quoted in RAN1 spec shall be modified.
Proposal 5: 

· Agree the proposed TP for correction of TS38.214.
	TS 38.214

5.1.5
Antenna ports quasi co-location
< Unchanged parts are omitted >
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.
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause [6.1.3.24X] of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command. 

< Unchanged parts are omitted >

	TS 38.214

6.2.1
UE sounding procedure
< Unchanged parts are omitted >
-
when a UE receives an spatial relation update command, as described in clause 6.1.3.26xx of [10, TS 38.321], for an SRS resource, and when the HARQ-ACK corresponding to the PDSCH carrying the update command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on updating spatial relation for the SRS resource shall be applied for SRS transmission starting from the first slot that is after slot [image: image30.png]
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The 
 update command contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the updated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the update command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the update command if present, same serving cell and bandwidth part as the SRS resource set otherwise.] When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching', the UE shall not expect to be configured with different spatial relations for SRS resources in the same SRS resource set.
< Unchanged parts are omitted >


7. UE behavior for RS measurement when SCell is  activated/deactivated in SCell BFR
In TS38.213 section 6, for SCell BFR procedure, the UE assesses the radio link quality according to BFD RS, e.g. periodic CSI-RS resource or SSB. When beam failure is declared, the UE measures and determines the new beam according to candidate beam RS. It needs to be clarified that the BFD RS and candidate beam RS measurement behavior are for the activated SCell. 

Proposal 6: 

· Clarify BFD RS and candidate beam RS measurement behavior and agree the proposed TP.

	TS38.214

6
Link recovery procedures

< Unchanged parts are omitted >
The physical layer in the UE assesses the radio link quality according to the set [image: image33.wmf]0
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 of resource configurations against the threshold Qout,LR. For the set [image: image34.wmf]0
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, the UE assesses the radio link quality on the PCell or the PSCell or the activated SCell(s) only according to periodic CSI-RS resource configurations, or SS/PBCH blocks on the PCell or the PSCell, that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by powerControlOffsetSS. 
In non-DRX mode operation, the physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set [image: image35.wmf]0
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 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality on the PCell or the PSCell or the activated SCell(s) is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations, and/or SS/PBCH blocks on the PCell or the PSCell, in the set [image: image36.wmf]0
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 that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer provides an indication to higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined as described in [10, TS 38.133].
Upon request from higher layers, the UE provides to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set [image: image37.wmf]1
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 on the PCell or the PScell or the activated SCell(s) and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,LR threshold. 
< Unchanged parts are omitted >


8. L1-SINR CPU occupancy when reportQuantity is set to 'none'
	Agreement

For a CSI report, when reportQuantity is configured to be “ssb-Index-SINR” or “cri-SINR”, 

· Z = Z1

· Z’ = Z1’

· Z1 and Z1’ are selected from Table 5.4-2 in 38.214

Note: Corresponding UE capability will be discussed in UE capability session


In TS38.214, if the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'none', then the UE shall not report any quantity for the CSI-ReportConfig. In section 5.2.1.6 of TS38.214, the CPU(s) occupancy for L1-RSRP computation is described when a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info is not configured. However, it is also an important use case for UE to determine the Rx beam based on L1-SINR. For such use cases L1-SINR computation should be enabled even when reportQuantity set to 'none'.
In the RAN1 #100-e meeting, this issue was discussed by email and some options were proposed as follows. The discussion mainly focuses on whether to support the L1-SINR based P3 procedure, and how to introduce the L1-SINR based P3 procedure in RAN1 spec, such as only defining CPU occupancy rule when reportQuantity set to ‘none’ and IMR is configured, but not restricting the UE measurement behavior.
·  Option 1: CPU occupancy rule defined in 38.214 should allow L1-SINR measurement if UE is configured with IMR and reportQuantity set to 'none'

· gNB can configure IMR when reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter repetition is configured

· Option 2: P3 is always based on L1-RSRP  
· gNB cannot configure IMR when reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter repetition is configured

· Note: CPU occupancy rule defined in 38.214 already allows L1-RSRP for P3

· Option 3: metric of P3 is up to UE implementation

· gNB can configure IMR when reportQuantity set to 'none'
For performance enhancement, the advanced UE can derive the L1-SINR measurement result in P3 procedure of beam management. The current CPU occupancy rule defined in TS38.214 only allows L1-RSRP measurement for P3 procedure. If dedicated IMR is configured, the UE can be provided more relaxed CPU occupancy rule for L1-SINR measurement for P3 procedure. With measurement restriction set to “off”, the network is also expecting a relative stable interference. And with a relative stable interference measurement, the UE could always derive the corresponding Rx beam through a L1-SINR based P3 procedure. In multi-TRP case, it has already been agreed to receive with two default beams. To make such simultaneous reception to work, the UE would need to tune its received beam based on interference between the simultaneous transmitted beams. If only based on L1-RSRP, the corresponding performance of simultaneous reception with multiple beams may largely be influenced. It should be possible for the UE refine tune its received beam based on L1-SINR based P3 procedure.
For the alignment between network and UE, when reportQuantity set to 'none', introduction of CPU occupancy rule for L1-SINR measurement can actually provide a tool for network and UE alignment on the measurement behavior. From the perspective of the spec completeness, it needs to supplement CPU occupancy rule when reportQuantity set to 'none' and dedicated IMR is configured, and it may not need to explicitly specify in TS38.214 whether the UE is actually performing L1-SINR measurement in the same way as Rel-15 spec.
The configuration of resource settings can be used to determine the CPU occupancy rule of L1-RSRP computation and L1-SINR computation when reportQuantity set to 'none'. For L1-RSRP computation, it is only necessary to configure one resource setting. When two resource settings are configured, it is L1-SINR measurement that is expected. The CPU occupancy and computation should also be updated based on such configuration.   
Proposal 7: 

· Continue to discuss the CPU occupancy rule for L1-SINR computation when reportQuantity set to ‘none’.
9. Spec description for  L1-SINR measurement
In TS38.214 section 5.2.1.4.2, some discription for L1-SINR measurement are missing, so the following TP is proposed. 
Proposal 8: 

· Agree the proposed TP for L1-SINR measurement.

	TS38.214

5.2.1.4.2 
Report Quantity Configurations
< Unchanged parts are omitted >
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-SINR-r16', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and [image: image39.png]


resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or  (k+1)-th entry of associated nzp-CSI-RS-Resource in the corresponding nzp-CSI-RS-ResourceSet for interference measurement (if configured when reportQuantity is set to 'cri-SINR-r16' ). If [image: image41.png]


CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If [image: image43.png]2<K, =8



CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-RSRP', the UE shall report SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList in the corresponding CSI-SSB-ResourceSet.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-SINR-R16', the UE shall report SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList in the corresponding CSI-SSB-ResourceSet, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or  (k+1)-th entry of associated nzp-CSI-RS-Resource in the corresponding nzp-CSI-RS-ResourceSet for interference measurement (if configured).
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.

If the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-SINR-R16' or 'none' and the CSI-ReportConfig is linked to a resource setting configured with the higher layer parameter resourceType set to 'aperiodic', then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within the resource setting. 

< Unchanged parts are omitted >


10. UE feature
Among the list of UE features for eMIMO, we have concerns/comments on following sub-features: 

On 16-1b:
	16-1b
	TCI state activation and spatial relation update
	1. [Support of / maximum number of lists for] Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH (FFS whether to be a separate UE feature, e.g. 16-1b)
2. [Support of / maximum number of lists for] Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS

3. [Support of / The maximum number of] PUCCH resource groups per BWP for simultaneous spatial relation update

4. FFS: details on whether/how to indicate band pairs which can share the same DL TCI state

5. FFS: details on whether/how to indicate band pairs which can share the same UL spatial relation info


In this sub-feature, UE is expected to report “maximum number of lists” for simultaneous TCI state activation and spatial relation update.  The current wording is unclear. If the intention is to report the band-combination list, then per band combination signalling may not be necessary. 

Rel-15 has the following capability signalling for supported active TCI states and active spatial relations. It needs to be clarified whether the following feature is applicable for any CC within the band of the BC or is applicable across all the CCs. 

· 2-60 Active spatial relations: Maximum total number of {unique DL RS (except for aperiodic NZP CSI-RS) and SRS without spatial relation configured, and, TCI states available for DCI triggering of aperiodic NZP CSI-RS}, for indicating spatial domain transmit filter for PUCCH and SRS for PUSCH, per BWP per CC

· 2-4 TCI states for PDSCH: 1) Support number of active TCI states per BWP per CC, including control and data 2) Maximum number of configured TCI states per CC for PDSCH

Since one of the motivation of Rel-16 simultaneous TCI state/spatial relation update across CCs is to reduce UE side complexity of tracking beams, we prefer to directly report number of different TCI states and spatial relation info across all the bands within the band combination.
Proposal 9: 
· The “max number of lists” of simultaneous TCI states and spatial relation update is not necessary to be reported. 

Proposal 10: 
· Support to report in 16-1b the max number of unique downlink RS resources in the active TCI states and active spatial relation info per band combination for simultaneous TCI state activation and spatial relation info update.

On 16-1e:
	16-1e
	Pathloss reference RS activation via MAC CE
	1. The maximum number of configured pathloss reference RSs for PUSCH/SRS/PUCCH via MAC CE by RRC for MAC-CE based pathloss reference RS update (FFS whether to be a separate UE feature, e.g. 16-1c)
2. FFS: The maximum number of activated pathloss reference RS update for PUSCH/SRS/PUCCH [across CCs / within a slot across all CCs / per CC] (FFS whether to be a separate UE feature, e.g. 16-1c)
3. FFS: Number of measurement samples N to apply newly activated pathloss reference RS


On component2: Clarification is needed for “within a slot”. Pathloss measurement is L3 measurement that UE would need to filter multiple measurement samples. It makes more sense to limit the number of total number pathloss RS that UE needs to measure and filter during a period rather than limit the number within a slot.

On component3: We haven’t decided yet whether to specify this feature in RAN1 or RAN4. More discussions are needed in the upcoming meeting. Definition of this N value may also need RAN4 confirmation.

Proposal 11: 
· Support to limit the total number of activated pathloss RS across CCs.

11. Conclusion

In this contribution, we have the following proposals for multi-beam transmission schemes.
Proposal 1: 

· Agree the proposed TP for maintaining pathloss RSs.

Proposal 2: 

· When default PL RS is set ‘enabled’, the UE only needs to track the activated/updated default PL RS by MAC CE

· The application timing for MAC CE update of default PL RS is applied.

· Agree the proposed TP.
Proposal 3: 

· Support N is fixed to 5 and agree the proposed TP.

Proposal 4: 

· Clarify UE behavior as in the following TP when the higher layer parameter enableDefaultBeamPlForSRS is set ‘enabled’ and the higher payer parameter [applicableCellList] is configured.

Proposal 5: 

· Agree the proposed TP for correction of TS38.214.
Proposal 6: 

· Clarify BFD RS and candidate beam RS measurement behavior and agree the proposed TP.

Proposal 7: 

· Continue to discuss the CPU occupancy rule for L1-SINR computation when reportQuantity set to ‘none’.
Proposal 8: 

· Agree the proposed TP for L1-SINR measurement.

Proposal 9: 
· The “max number of lists” of simultaneous TCI states and spatial relation update is not necessary to be reported. 

Proposal 10: 
· Support to report in 16-1b the max number of unique downlink RS resources in the active TCI states and active spatial relation info per band combination for simultaneous TCI state activation and spatial relation info update.

Proposal 11: 
· Support to limit the total number of activated pathloss RS across CCs.
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