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Introduction
In [1], agreements until RAN1#98bis of Rel-16 Enhancements on MIMO for NR WI are summarized. In [2], RRC parameter list for Rel-16 NR_eMIMO based on the agreements made up to RAN1#98bis is attached. 
In the remaining part of this paper, a summary of RAN1 agreements for this WI which require new MAC CE is provided, as well as proposed new MAC CE signalling to support Rel-16 multi-beam enhancements.
Discussion
1.1   Introduce new BFRQ MAC CE
In the LS [3] [4] from RAN1, the following agreement and working assumption about beam failure recovery request (BFRQ) for the SCell with DL only is included:
Agreement 
On BFRQ procedure for SCell
· Step 1 can be carried by at least a dedicated SR-like PUCCH resource for BFR over PCell or PSCell
· FFS: Details including whether or not it is precluded that MAC CE in step 2 is multiplexed in a PUSCH not triggered by step 1
· (Working Assumption) Step 2 is carried by MAC CE 
Above applies at least for SCell with downlink only

The purpose of step 1 is to inform the NW that beam failure occurred, whereas step 2 is used to provide the network with information about a new beam (if present).
The working assumption states that new beam information (if present) would be conveyed using MAC CE. In the same MAC CE, the UE would convey which SCell(s) failed.

According to the LS, BFRQ is transmitted via 2 step, where the first step is used to indicate beam failure event, and the second step is used to indicate failed SCell index(s) and new beam information(if present). In this sections, we present our views on MAC-CE signalling design for SCell BFRQ in step2.
RAN1 has discussed beam failure recovery (BFR) on SCell with DL-only. For BFR on SCell with DL only, the UE monitors the quality of a SCell. In case of declaring beam failure, the UE sends beam failure recovery request information by 2 step to recovery the link of PDCCH. UE conveys BFR SR via PUCCH to indicate the beam failure event in the first step, and reports BFR MAC CE to indicate new beam information (if present) and failed CC index(es) in the second step. Within BFR SR, UE can get a PUSCH resource with good quality instantly for BFR MAC CE transmission.
2.1.1	BFR MAC CE triggering and transmission
As known beam failure is a UE perception event, if beam failure event happens, UE has to wait for UL grant to allocate PUSCH where gNB has no idea about the event before. gNB may configure PUSCH resource on the failed SCell, BFR MAC CE will not be conveyed successfully. Especially, for the case a configured grant resource is configured on a failed SCell, the BFR MAC CE will transmit on the failed SCell endless, and the link of SCell will never be recovered. These issue has been identified in email discussion [107bis#61], and rapporteur proposes to handle such case. To solve such issue, we present the following 2 options:
Option 1: UE transmits BFR MAC CE only on the resource of the Cell that BFI counter equals to 0.
Option 2: Introduce a timer starting from the transmission of BFR MAC CE. If a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the SCell BFR MAC CE transmission indicating this Serving Cell, the timer is stopped, else if the timer is expired, UE trigger BFR SR or PRACH procedure to request a new ul grant for BFR MAC CE transmission. 
Both of option 1 and option 2 can avoid endless retransmission of BFR MAC CE on a failed Cell, and recover the failed SCell timely.
Based on the discussions above, we have the following proposal:
[bookmark: OLE_LINK7]Proposal 1: To avoid BFR MAC CE transmit on a failed SCell endless, both of the following 2 options should be considered:
· Option 1: UE selects the resource of a Cell with BFI counter equals to 0 for BFR MAC CE transmission.
· Option 2: A timer is introduced for BFR MAC CE, which starts upon transmission of BFR MAC CE and stops upon reception of an uplink grant for a new transmission for the HARQ process used for the SCell BFR MAC CE transmission. When the timer is expired, UE trigger BFR SR or PRACH procedure to request a new a new ul grant for BFR MAC CE transmission.
2.1.2	BFR MAC CE format
There are at most 31 SCells can be configured to a UE. In one case, multiple SCells may fail simultaneously, and MAC-CE should carry multiple failed SCell information in a reporting instance. The MAC-CE used for SCell BFR should include the failed SCell index and new beam information if a new beam can be identified from the candidate beams for a failed SCell [3]. For the new beam information, the following agreement has been reached in RAN1 meeting [5]:
Agreement 
· When SCell BFR is configured and RS for new beam identification is configured, the threshold for new beam identification should be always configured
· If a SCell has failed, when there is no new beam with L1-RSRP higher than configured threshold for SCell BFR, for new beam information reporting, UE reports that there is no new beam identified for the SCell

According to the agreements, when no new beam identified from the candidate beams, UE should report the no new beam identified event. Thus, to reduce the overhead of BFR MAC CE, a bitmap can be used for each failed SCell to indicate whether a new beam information is reported together with the failed SCell index in the MAC-CE. Thus, as shown in Figure 1, the MAC-CE includes the following fields: 
· Ci: This field indicates the failure or no failure status of ServCellIndex i; The Ci field set to 1 indicates that beam failure occurs on a Serving Cell with ServCellIndex i. The Ci field set to 0 indicates that no beam failure occurs on a Serving Cell with ServCellIndex I;
· Bi: This field indicates if a new candidate beam RS is detected or not for corresponding Serving Cell with Ci field set to 1; The Bi field set to 1 indicates that there is New beam info field for corresponding Serving Cell. The Bi field set to 0 indicates that there is no New beam info field for corresponding Serving Cell;
· New beam info i: This field indicates the CSI-RS or SSB with L1-RSRP higher than the threshold configured for SCell BFR for corresponding Serving Cell;
· R: Reserved bit, set to 0.


Multi-entry BFRQ MAC-CE
Figure 1 MAC-CE for BFRQ transmission
Assuming 31 SCells are configured for BFR, and 64 candidate beams are configured by RRC signalling for SCell BFR per BWP. For multi-entry BFRQ MAC-CE, multiple failed SCell indexes can be indicated by bitmap, where each bit corresponds to one SCell. 
Proposal 2: The BFR MAC CE should include the following fields:
· A bitmap to indicate failure or no failure status of a Serving Cell;
· A bitmap to indicate whether new beam is detected or not of a failed Serving Cell;
· A sequence of new beam info to indicate the new beam index of each failed Serving Cell.
1.2   Introduce new PUCCH spatial relation Activation/Deactivation MAC CE
	Agreement @ RAN1#96bis
For UL beam management latency reduction in controlling PUCCH spatial relation, the maximum RRC configurable number of spatial relations for PUCCH (i.e., maxNrofSpatialRelationInfos) is increased to be 64 per BWP.
FFS: RRC and/or MAC CE signaling overhead reduction related to this.



According to this agreement, PUCCH spatial relation Activation/Deactivation MAC CE would be impacted. In Rel-15, S0-S7 are used to indicate PUCCH spatial relation info in a ‘bitmap’ way since maxNrofSpatialRelationInfos = 8. If it is increased to 64, 8 bits are not enough. Therefore, we propose to add a new MAC CE for Rel-16 PUCCH spatial relation Activation/Deactivation, as shown in the figure below and Si indicates the activation status of PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1.


Figure 2 Rel-16 PUCCH spatial relation Activation/Deactivation MAC CE

Therefore, we have the following proposal.
Proposal 3: Support to introduce Rel-16 PUCCH spatial relation Activation/Deactivation MAC CE.
1.3   Introduce simultaneous PUCCH resource group spatial relation update/indication MAC CE
	Agreement @ RAN1#98bis
Confirm the working assumption made in RAN1#97, with the following updates.
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP.
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups within RAN1#98bis, only up to two groups will be supported in Rel-16
· Note: the terminology of “group” may or may not be in specifications.
Agreement
At least for the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, explicit higher layer signalling on PUCCH resource grouping is supported.
· Signalling details are up to RAN2
Agreement
For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE,
Support up to 4 groups per BWP.



According to RAN1 agreements, PUCCH resource grouping is supported with explicit higher layer signalling and up to 4 PUCCH resource groups can be configured per BWP. A new MAC CE is needed to update/indicate one spatial relation for a group of PUCCH resources, for example, as shown in the next figure where
-	Group ID: 2 bits, and this field indicates the PUCCH resource group configured in RRC [2].
-	PUCCH Spatial Relation: 6 bits, and this field indicates PUCCH-SpatialRelationInfoId configured in RRC.


Figure 3 PUCCH resource group simultaneous spatial relation update/indication MAC CE

Therefore, we have the following proposal.
Proposal 4: Support to introduce PUCCH resource group simultaneous spatial relation update/indication MAC CE.
1.4   Introduce AP-SRS spatial relation and pathloss reference RS update MAC CE
	Agreement @ RAN1#98
The following working assumption is confirmed with modification (in red):
The supported feature of MAC CE based spatial relation update for aperiodic SRS is applicable to the usage of antenna switching per SRS resource level.
· In case of antenna switching, UE does not expect to be configured with different spatial relation within the same set
Agreement @ RAN1#97
The supported feature of MAC CE based spatial relation update for aperiodic SRS per resource level is applicable to at least 3 supported usages as codebook-based UL, non-codebook-based UL, beam management.



	Agreement @ RAN1#98bis
Select one among the following alternatives on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement, when a pathloss RS is updated by MAC CE (if agreed) in RAN1#99.
· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE. 
· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.
· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.
· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.
· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.
· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.
· Note: If there is no consensus to the down-selection above, the specification in Rel-16 only allows the maximum configurable pathloss RSs by RRC is 4 (same as Rel-15). For less than or equal to X candidate pathloss RSs configured by RRC, the existing mechanism on higher layer filtered RSRP for pathloss measurement can be reused.
· Baseline is X=4.
· The pathloss RS selected by the MAC CE, if agreed, is among the X RRC configured candidate pathloss RSs.
· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.
· For Alt.1, Alt.2, Alt.3, such pathloss reference signals are for configuration purpose only.
Working assumption
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 after the 5th 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 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.
Send an LS to RAN4 asking opinion on this working assumption.

Agreement @ RAN1#98
Continue discussion on the support of updating pathloss RSs for power control for PUSCH and SRS via MAC-CE, including the following candidates until RAN1#98bis:
· Option 1: For codebook based PUSCH transmission, the pathloss RS follows DL RS in spatial relation associated with SRI indicated in scheduling DCI, if the pathloss RS is not configured and periodic DL RS is configured in the spatial relation.
· FFS: the cases of non-codebook based PUSCH, SRS
· Option 2: Pathloss RS is associated/configured for downlink RS in spatial relation info.
· gNB can configure more than 4 pathloss RSs.
· Option 3: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE
· FFS: The other power control parameters including P0, alpha, and a closed loop process index are also activated by the MAC-CE
· FFS on whether to support the number of configured pathloss RSs are more than four.
· Note: The MAC-CE is the activation MAC CE for ap-SRS/sp-SRS.
· Option 4: Support updating TCI state for periodic CSI-RS by MAC CE.
· Note: The periodic CSI-RS is used for pathloss reference.
· Option 5: Support semi-persistent CSI-RS for pathloss reference RS.
Note: Baseline is that the same transmission power is applied within SRS resource set (same as Rel-15).



According to RAN1 agreements, MAC CE based spatial relation update is support for AP-SRS per resource. Meanwhile, MAC CE based pathloss reference RS update for AP-SRS per resource set is also supported. 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. RAN 1 also suggests this MAC-CE is the activation MAC CE for AP-SRS. Therefore a new MAC CE can be introduced to indicate both spatial relation and pathloss reference RS, for example, as shown in the next figure where
-	PL: This field indicates whether the octet containing Pathloss Reference RS is present. If this field is set to 1, the octet containing Pathloss Reference RS is present, otherwise it is not present.
-	Pathloss Reference RS: [6] bits, and this field indicates [SRS-PathlossRSId] configured in RRC [2].
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration.
-	The definition of other fields in the next figure is exactly the same as specified in Rel-15 SP SRS Activation/Deactivation MAC CE.


Figure 4 AP-SRS spatial relation and pathloss reference RS update MAC CE

Therefore, we have the following proposal.
Proposal 5: Support to introduce AP-SRS spatial relation and pathloss reference RS update MAC CE.
1.5   Introduce SP-SRS pathloss reference RS update MAC CE
According to RAN1 agreements (the same set of agreements as in the last section), MAC CE based pathloss reference RS update for SP-SRS per resource set is supported. 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. Therefore a new MAC CE is needed for pathloss reference RS update, for example, as shown in the next figure where
-	Pathloss Reference RS: [6] bits, and this field indicates [SRS-PathlossRSId] configured in RRC [2].
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration.
-	The definition of other fields in the next figure is exactly the same as specified in Rel-15 SP SRS Activation/Deactivation MAC CE.


Figure 5 AP-SRS spatial relation and pathloss reference RS update MAC CE

Therefore, we have the following proposal.
Proposal 6: Support to introduce SP-SRS pathloss reference RS update MAC CE.
1.6   Introduce PUSCH pathloss reference RS update MAC CE
	Agreement @ RAN1#98bis
Select one among the following alternatives on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement, when a pathloss RS is updated by MAC CE (if agreed) in RAN1#99.
· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE. 
· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.
· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.
· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.
· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.
· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.
· Note: If there is no consensus to the down-selection above, the specification in Rel-16 only allows the maximum configurable pathloss RSs by RRC is 4 (same as Rel-15). For less than or equal to X candidate pathloss RSs configured by RRC, the existing mechanism on higher layer filtered RSRP for pathloss measurement can be reused.
· Baseline is X=4.
· The pathloss RS selected by the MAC CE, if agreed, is among the X RRC configured candidate pathloss RSs.
· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.
· For Alt.1, Alt.2, Alt.3, such pathloss reference signals are for configuration purpose only.
Working assumption
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note(Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· 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 after the 5th 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.
Send an LS to RAN4 asking opinion on this working assumption.



According to RAN1 agreements, MAC CE based pathloss reference RS update for PUSCH is supported, via activating/updating the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId. Note that sri-PUSCH-PowerControlId is used as the codepoint (payload) in the SRI DCI field.
Therefore a new MAC CE is needed for PUSCH pathloss reference RS update, for example, as shown in the next figure where
-	Ti: this field indicates the activation/deactivation status of the PUSCH-PathlossReferenceRS with PUSCH-PathlossReferenceRS-Id i. The Ti field is set to 1 to indicate that the PUSCH-PathlossReferenceRS with PUSCH-PathlossReferenceRS-Id i shall be activated and mapped to the codepoint of the DCI SRS resource indicator field. The Ti field is set to 0 to indicate that the PUSCH-PathlossReferenceRS with PUSCH-PathlossReferenceRS-Id i shall be deactivated and is not mapped to the codepoint of the DCI SRS resource indicator field. The codepoint to which the PUSCH-PathlossReferenceRS is mapped is determined by its ordinal position among all the PUSCH-PathlossReferenceRS with Ti field set to 1. The maximum number of activated PUSCH-PathlossReferenceRS is [4];
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;



Figure 6 PUSCH pathloss reference RS update MAC CE

Therefore, we have the following proposal.
Proposal 7: Support to introduce PUSCH pathloss reference RS update MAC CE.
1.7   Introduce simultaneous multiple CCs/BWPs PDSCH TCI state IDs activation
	Agreement @ RAN1#98bis
Conclusion
For the agreed feature of single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs,
-	In the RRC perspective, the candidate (up to 128) TCI-states are still independently configurable by RRC for each CC/BWP.
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 signalling, 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
Agreement
For the purpose of simultaneous TCI state activation across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
Send LS to RAN2 to inform above

Agreement @ RAN1#98
For latency/overhead reduction across multiple CCs/BWPs, support single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs
· Example 1: Reuse Rel-15 MAC-CE to activate same set of TCI state IDs for all active BWPs in same band or cell group(s) on FR2
· Support of this mode can be indicated by UE capability
· To operate in this mode, UE may expect the same QCL-TypeD RS is configured for same TCI state ID for all BWPs in each band or cell group(s)
· For activation MAC-CE received on any active BWP in a band or cell group(s), indicated activated TCI state IDs will be applied to every active BWP in that band or cell group(s)
· Example 2: Reuse Rel-15 MAC-CE to activate one set of TCI state IDs (including both QCL Type-A and Type-D RSs) for an active BWP of the CC indicated by the MAC-CE to be applied to all active BWPs in same band or cell group(s) on FR2
· Note: The QCL Type A RS(s) applied to each CC/BWP is that corresponding to the same resource ID(s) indicated by the TCI state IDs 
· FFS: operation/signaling details including the possibility to activate different sets of PDSCH TCI state IDs for multiple CCs/BWPs
Note: QCL type-A comes from the BWP where the TCI state is applied



According to RAN1 agreements, a single MAC-CE to activate a same set of PDSCH TCI state IDs for multiple CCs/BWPs in supported. RAN 1 suggests that the applied list is determined by the indicated CC in the MAC CE. Up to 2 lists of non-overlapping CCs can be configured by RRC [2] per UE. RAN 1 suggests examples of reusing Rel-15 signaling format.
Therefore a new MAC CE can be introduced to activate a same set of PDSCH TCI state IDs for multiple CCs/BWPs, for example, as shown in the next figure, which is exactly the same as specified in Rel-15 TCI States Activation/Deactivation for UE-specific PDSCH MAC CE.


Figure 7 Simultaneous multiple CCs/BWPs PDSCH TCI state IDs activation MAC CE

Therefore, we have the following proposal.
Proposal 8: Support to introduce simultaneous multiple CCs/BWPs PDSCH TCI state IDs activation MAC CE.
1.8   Introduce simultaneous multiple CCs/BWPs PDCCH CORESET TCI state IDs activation
	Agreement @ RAN1#98bis
When a TCI-state ID is activated for a CORESET 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 TCI-state ID is applied for the CORESET(s) with the same CORESET 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 PDCCH 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.
Agreement
For the purpose of simultaneous TCI state activation across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
Send LS to RAN2 to inform above



According to RAN1 agreements, a single MAC-CE to activate a TCI-state ID for a CORESET for multiple CCs/BWPs in supported. RAN 1 suggests that the applied list is determined by the indicated CC in the MAC CE. Up to 2 lists of non-overlapping CCs can be configured by RRC [2] per UE. 
Therefore a new MAC CE can be introduced to activate a TCI-state ID for a CORESET for multiple CCs/BWPs, for example, as shown in the next figure, which is exactly the same as specified in Rel-15 TCI State Indication for UE-specific PDCCH MAC CE.


Figure 8 Simultaneous multiple CCs/BWPs PDCCH CORESET TCI state IDs activation MAC CE

Therefore, we have the following proposal.
Proposal 9: Support to introduce simultaneous multiple CCs/BWPs PDCCH CORESET TCI state IDs activation MAC CE.
1.9   Introduce simultaneous multiple CCs/BWPs SP/AP SRS resource Spatial Relation activation
	Working assumption@ RAN1#98bis
For the purpose of simultaneous Spatial Relation update across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· The lists are independent from those for simultaneous TCI state activation
Send LS to RAN2 to inform above
Working assumption
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)



According to RAN1 working assumptions, a single MAC-CE to activate a Spatial Relation Info for a SP/AP SRS resource for multiple CCs/BWPs in supported. RAN 1 suggests that the applied list is determined by the indicated CC in the MAC CE. Up to 2 lists of non-overlapping CCs can be configured by RRC [2] per UE. 
Therefore a new MAC CE can be introduced to activate a TCI-state ID for a CORESET for multiple CCs/BWPs, for example, as shown in the next figure, where 
-	SRS Resource ID: 6 bits, this field indicates the SP/AP SRS Resource ID identified by SRS-ResourceSetId as specified in TS 38.331, which is to be activated or deactivated. 
-	C, F, Resource ID, Resource Serving Cell ID, Resource BWP ID are defined as the same as specified in Rel-15 SP SRS Activation/Deactivation MAC CE.
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;


Figure 9 Simultaneous multiple CCs/BWPs SP/AP SRS resource Spatial Relation activation MAC CE

Therefore, we have the following proposal.
Proposal 10: Support to introduce simultaneous multiple CCs/BWPs SP/AP SRS resource Spatial Relation activation MAC CE.
Conclusion
[bookmark: OLE_LINK3]This paper mainly discusses about MAC CE signalling enhancement for TCI indication of single-PDCCH based multi-TRP/panel transmission. Based on the above discussion, we have the following proposal:
Proposal 1: To avoid BFR MAC CE transmit on a failed SCell endless, both of the following 2 options should be considered:
· Option 1: UE selects the resource of a Cell with BFI counter equals to 0 for BFR MAC CE transmission.
· Option 2: A timer is introduced for BFR MAC CE, which starts upon transmission of BFR MAC CE and stops upon reception of an uplink grant for a new transmission for the HARQ process used for the SCell BFR MAC CE transmission. When the timer is expired, UE trigger BFR SR or PRACH procedure to request a new a new ul grant for BFR MAC CE transmission.
Proposal 2: The BFR MAC CE should include the following fields:
· A bitmap to indicate failure or no failure status of a Serving Cell;
· A bitmap to indicate whether new beam is detected or not of a failed Serving Cell;
· A sequence of new beam info to indicate the new beam index of each failed Serving Cell.
Proposal 3: Support to introduce Rel-16 PUCCH spatial relation Activation/Deactivation MAC CE.
Proposal 4: Support to introduce PUCCH resource group simultaneous spatial relation update/indication MAC CE.
Proposal 5: Support to introduce AP-SRS spatial relation and pathloss reference RS update MAC CE.
Proposal 6: Support to introduce SP-SRS pathloss reference RS update MAC CE.
Proposal 7: Support to introduce PUSCH pathloss reference RS update MAC CE.
Proposal 8: Support to introduce simultaneous multiple CCs/BWPs PDSCH TCI state IDs activation MAC CE.
Proposal 9: Support to introduce simultaneous multiple CCs/BWPs PDCCH CORESET TCI state IDs activation MAC CE.
Proposal 10: Support to introduce simultaneous multiple CCs/BWPs SP/AP SRS resource Spatial Relation activation MAC CE.
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