3GPP TSG RAN WG1 #108-e			R1-2201995
e-Meeting, February 21th – March 3rd, 2022

[bookmark: Source]Agenda item:	8.1.1
Source: 	Moderator (Samsung)
Title: 	Moderator Summary of Offline Discussion on Rel-17 Multi-Beam
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Issue 1 (led by Eko, Samsung)

Table 1 issue 1
	
	Open issue 
	Latest text of proposal (and relevant agreement)

	1.1
	Confirm the following WA
	Working Assumption
The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo if the UE is configured with Rel-17 TCI in any CC in a band
· The CC list for Rel-16 multi-CC beam indication should not contain any CC configured with Rel-17 TCI

	1.2
	TCI state signaling/configuration for SRS not sharing the same TCI state as that used for ‘CORESET A’ 

Task:
· Down-select between Opt1 and Opt2 (other option including combination/compromise between Opt1 and Opt2 can be proposed)
· Clarify whether “UL PC parameter setting/configuration for SRS” includes PL-RS or not
	Latest text from RAN1#107e (FL version):

On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Applies for both intra-cell and inter-cell beam indication
· Preserve the Rel-15/16 principle of per-SRS-resource-set UL PC parameter configuration/activation. Down select (maintenance) at least between the following two options for the exact scheme:
· Opt1: In such a case, UE ignores the UL PC parameters associated with the UL or, if applicable, joint TCI state for SRS, and legacy Rel-15/16 UL PC parameter configuration/activation signaling is reused; otherwise, if SRS resource or resource set shares the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, UE does not expect legacy Rel-15/16 UL PC parameter configuration for SRS.
· Opt2. In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation per SRS resource set is used
· Note: Further clarification and/or possible compromise between the two are not precluded
· The MAC-CE signaling for the Rel-17 mechanism(s) shall fully reuse, to the fullest possible extent, the MAC-CE for the Rel-15/16 spatial relation info update
· Note: To the fullest possible extent, not to introduce any new MAC-CE. The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and Rel-16 AP SRS SpatialRelationInfo update within the same band.


	1.3
	Whether ‘CORESET C’ is supported or not for:
· Intra-cell BM
· Inter-cell BM
	Agreement
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception:
· For discussion purposes, define as follows:
· ‘CORESET A’: A CORESET other than CORESET#0 associated with only UE-dedicated reception on PDCCH in a CC, comprising CORESETs in association with: 
· [USS and/or CSS Type 3]
· ‘CORESET B’:  A CORESET other than CORESET#0 associated with only non-UE-dedicated reception on PDCCH in a CC, comprising CORESETs in association with:
· [CSS or CSS other than Type 3]
· ‘CORESET C’: A CORESET other than CORESET#0 associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC
· CORESET#0
· For Rel-17 TCI state indication, support per CORESET determination as follows:
· For any PDCCH reception on a ‘CORESET A’ and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on a ‘CORESET B’ and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC
· FFS: For intra-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET C
· FFS: For inter-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET C
· FFS: The TCI state of CORESET 0

	1.4
	TCI state for CORESET 0
	

	1.5
	TCI state configuration and signaling before the first beam indication

Note: Using ‘CORESET A’ and ‘CORESET B’ 
	Latest text from RAN1#107e (Qualcomm’s version):

Proposal 1.F-1: After a UE is configured with more than one DL or joint Rel-17 TCI states, the following rules pertaining to QCL and UL spatial filter assumptions are used until the UE receives a first instance of DL beam indication:
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure, or the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331] 

Proposal 1.F-2: After UE is configured with a single DL or joint Rel-17 TCI state, the following rules pertaining to QCL and UL spatial filter assumptions are used  
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the one or more DL RS configured by the TCI state.

Proposal 1.F-3: After a UE is configured with more than one UL or joint Rel-17 TCI states, the following rules pertaining to QCL and UL spatial filter assumptions are used until the UE receives a first instance of UL beam indication:
For all PUSCH transmissions and all of PUCCH resources in a CC [or in a set of configured CCs with common TCI state ID activation and update], as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as PUSCH and all of PUCCH resources, the UE transmits the UL signal/channel using the same spatial domain transmission filter as for a PUSCH transmission scheduled by a RAR UL grant as described in clause 8.3 of TS 38.213

Proposal 1.F-4: After a UE is configured with a single UL or joint Rel-17 TCI state, the following rules pertaining to QCL and UL spatial filter assumptions are used: 
For all PUSCH transmissions and all of PUCCH resources in a CC [or in a set of configured CCs with common TCI state ID activation and update], as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as PUSCH and all of PUCCH resources, the UE transmits the UL signal/channel using the same spatial domain transmission filter as determined with the spatial relation RS configured by the TCI state





Offline proposal 1.1: Confirm the following working assumption as an agreement with the following refinement (highlighted in red):
The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except spatialRelationInfoPos) if the UE is configured with Rel-17 TCI in any CC in a band
· The CC list for Rel-16 multi-CC beam indication should not contain any CC configured with Rel-17 TCI assuming different CC lists are used for Rel-16 and Rel-17 


Offline proposal 1.2: On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resources
· The same UL PC parameter setting (including PL-RS) is guaranteed for SRS resources in the same SRS resource set
· [The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the SRS not sharing the indicated Rel-17 TCI state shall strive to reuse the MAC-CE for the Rel-15/16 spatial relation info update
· Note:  The exact details are up to RAN2.] 
· Note: A Rel-17 UE is not required to support both this feature and Rel-16 AP SRS SpatialRelationInfo update within the same band.



Offline proposal 1.3: For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception for a CORESET other than CORESET#0 that is associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC and its respective PDSCH reception, at least for intra-cell, UE always applies the indicated Rel-17 TCI state
· TBD (RAN1#108-e): For inter-cell


Offline proposal 1.4: For Rel-17 unified TCI framework, in RAN1#107-e, for the Rel-17 TCI state indication of CORESET 0, at least for intra-cell:
· Follow the same rule as ‘CORESET B’, i.e. whether to apply the indicated Rel-17 TCI state associated with the serving cell is configured per CORESET by RRC – if not applied, use the legacy MAC-CE/RACH signalling mechanism 
· Note: The CSI-RS associated with the Rel-17 TCI state applied to CORESET 0 should be QCLed with an SSB (same as Rel-15)
TBD (RAN1#108-e): For inter-cell


Offline proposal 1.5: Agree in principle on the following text proposal for either TS 38.213 or TS 38.214 (choose one):

TS38.213:

10.1 UE procedure for determining physical downlink control channel assignment 

<Omitted Parts>
For a CORESET other than a CORESET with index 0, 
-	if a UE has not been provided a configuration of TCI state(s) by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET, or has been provided initial configuration of more than one TCI states for the CORESET by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList or by DLorJoint-TCIState ToAddModList-r17 and DLorJoint-TCIState ToReleaseList-r17   but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions, or in case of DLorJoint-TCIState-r17   the DM-RS of PDSCH and DM-RS of PDCCH in a CC, and CSI-RS following the indicated DLorJoint-TCIState-r17  , areis quasi co-located with the SS/PBCH block the UE identified during the initial access procedure, or for a most recent configured grant PUSCH transmission as described in clause 19 for a same HARQ process, and in case of DLorJoint-TCIState-r17   the UE shall assume that the UL TX spatial filter, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS following the indicated DLorJoint-TCIState-r17  , is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure; 
-	if a UE has been provided a configuration of more than one TCI states by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET or by DLorJoint-TCIState ToAddModList-r17 and DLorJoint-TCIState ToReleaseList-r17   as part of Reconfiguration with sync procedure as described in [12, TS 38.331] but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions, or in case of DLorJoint-TCIState-r17   the DM-RS of PDSCH and DM-RS of PDCCH in a CC, and CSI-RS following the indicated DLorJoint-TCIState-r17  , is are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331], and in case of DLorJoint-TCIState-r17   the UE shall assume that the UL TX spatial filter, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS following the indicated DLorJoint-TCIState-r17  , is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].

<Omitted Parts>
For a CORESET other than a CORESET with index 0, if a UE is provided a single TCI state for a CORESET, or if the UE receives a MAC CE activation command for one or two of the provided TCI states for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by the TCI states, or in case of DLorJoint-TCIState-r17 the DM-RS of PDSCH and DM-RS of PDCCH in a CC, and CSI-RS following the indicated DLorJoint-TCIState-r17 the UE assumes that the DM-RS of PDSCH and DM-RS of PDCCH in a CC, CSI-RS following the indicated DLorJoint-TCIState-r17 are quasi co-located with the TCI state provided by DLorJoint-TCIState-r17, and the UE shall assume that the UL TX spatial filter, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS following the indicated DLorJoint-TCIState-r17, is determined by the reference signal for UL spatial relation in the TCI state provided by DLorJoint-TCIState-r17. For a CORESET with index 0, the UE expects that a CSI-RS configured with qcl-Type set to 'typeD' in a TCI state indicated by a MAC CE activation command for the CORESET is provided by a SS/PBCH block
-	if the UE receives a MAC CE activation command for one of the TCI states, the UE applies the activation command in the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command,  is the SCS configuration for the PUCCH in the slot when the activation command is applied, and  is a number of slots for SCS configuration  provided by K-Mac or  if K-Mac is not provided.
<Omitted Parts>

TS38.214 section 5.1.5:

The UE with activated [TCI-State] configured with [tci-StateId_r17] receives DCI format 1_1/1_2 providing indicated TCI-State with [tci-StateId_r17] for a CC or all CCs in the same CC list configured by [simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	…
After a UE receives an initial higher layer configuration of more than one TCI states with [DLorJoint-TCIState-r17] and before reception of an indicated TCI state with [DLorJoint-TCIState-r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [DLorJoint-TCIState-r17] are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
· The UE assumes that the UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [DLorJoint-TCIState-r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of more than one TCI states with [DLorJoint-TCIState-r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before reception of an indicated TCI state with [DLorJoint-TCIState-r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [DLorJoint-TCIState-r17] are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
· The UE assumes that the UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [DLorJoint-TCIState-r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
If a UE receives a higher layer configuration of one single TCI state with [DLorJoint-TCIState-r17], the UE assumes that the TCI state is the indicated TCI state with [DLorJoint-TCIState-r17].



Table 2 Additional inputs: issue 1 offline
	Company
	Input

	Mod V0
	Please share your views on the 5 issues identified in TABLE 1

	Qualcomm
	For 1.1, suggest to clarify spatial relation excludes that for positioning if that is the common understanding. 

The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo except for positioning purpose if the UE is configured with Rel-17 TCI in any CC in a band

For 1.2, we are fine for Opt1.

For 1.3, we are fine for either not supporting CORESET C or supporting but its TCI is determined per SS, i.e. USS SS follows indicated TCI, while CSS SS follows the dedicated TCI if CORESET C is configured not to share the indicated TCI. Prefer same rule for both intra and inter-cell BM

For 1.4, CORESET 0 can follow either CORESET B or C rule depending on configured SS.

For 1.5, fine with the 4 proposals, since legacy rules are different for 1 and multiple configured TCIs. Also, without any clarification, those proposals should be the UE behavior based on current spec to our understanding. 


	MediaTek
	On issue 1.1, we support to confirm the WA. However, since it is still possible that support of unified TCI framework is reported per UE, thus we prefer to make “in a band” as bracketed and resolve it after the UE feature is concluded.

Regarding positioning, we think current wording only mentions SpatialRelationInfo, thus spatialRelationInfoPos still can be configured for SRS-PosResource. However, it is fine to clarify more clearly as follows:
 
The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except spatialRelationInfoPos) if the UE is configured with Rel-17 TCI in any CC [in a band]

On issue 1.2, we prefer Opt1. PL-RS should be included in the UL PC parameters.

[bookmark: _Hlk94270615]On issue 1.3, we are fine to not support ‘CORESET C’ in unified TCI framework. Otherwise, ‘CORESET C’ should be handled as ‘CORESET A’ at least for intra-cell case.

For any PDCCH reception on ‘CORESET C’ and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state if all configured Rel-17 TCI states are associated with the serving cell.

On issue 1.4
· For intra-cell case, we prefer to handle CORESET#0 as ‘CORESET A’ since no explicit RRC configuration can be provided for CORESET#0.
· For inter-cell case, regardless CORESET#0 is associated with which type(s) of SS set(s), UE needs to determine the PDCCH monitoring occasions according to the serving cell SSB associated with CORESET#0. Thus, CORESET#0 cannot share the indicated Rel-17 TCI state if any of the configured TCI states is associated with PCID other than serving cell.

For any PDCCH reception on CORESET#0 and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state if all configured Rel-17TCI states are associated with the serving cell.

On issue 1.5, we are fine with the four proposals. However, PDSCH and CSI-RS are missed in Proposal 1.F.1 and Proposal 1.F.2. Meanwhile, there may be some other CORESET/PDSCH can share the indicated TCI state (e.g., CORESET C and CORESET#0). Thus, we suggest the following changes:

Proposal 1.F-1: After a UE is configured with more than one DL or joint Rel-17 TCI states, the following rules pertaining to QCL and UL spatial filter assumptions are used until the UE receives a first instance of DL beam indication:
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ For any PDCCH reception on a ‘CORESET A’ and the respective PDSCH reception as well as CSI-RS reception and PDCCH/PDSCH reception configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure, or the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331] 
Proposal 1.F-2: After UE is configured with a single DL or joint Rel-17 TCI state, the following rules pertaining to QCL and UL spatial filter assumptions are used  
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ For any PDCCH reception on a ‘CORESET A’ and the respective PDSCH reception as well as CSI-RS reception and PDCCH/PDSCH reception configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the one or more DL RS configured by the TCI state.

	Samsung
	Issue 1.1: We are fine to confirm the working assumption. For positioning, we agree with comments from Qualcomm and MediaTek that this should be excluded from the agreement. The Spatial Relation Info for positioning includes other source RS that are not part of the source RS of the unified TCI state, so it makes sense to exclude

[image: ]

Issue 1.2: Slightly prefer opt2. Opt1 requires configuring the Rel-15/16 power control parameters for each SRS resource set (more overhead), also as the TCI state changes, if the power control parameters were to change this would require an RRC re-configuration which is not desirable. We have also agreed that the setting of the UL-PC parameters for SRS can be associated with the UL or Joint TCI state, opt1 seems to go against that agreement. Opt2 on the other hand uses the Rel-17 principle that the power control parameters are associated with the TCI states. To have a common power control parameter set for all SRS resources in an SRS resource set we can consider a rule for this. This can be simply to follow the power control parameters of the SRS resource with the smallest ID.

Power control parameters include P0, alpha and CLID. The same should also apply to PL-RS

Issue 1.3: CORESET C follows the unified TCI state for the intra-cell case. Same as CORESET A. CORESET C is not supported for the inter-cell case, i.e., for the inter-cell case, a CORESET can’t be associated to USS set and CSS set of Type 0/0A/1/2.

Issue 1.4: CORESET 0 follows CORESET B

Issue 1.5: We are fine with four proposals, also fine with the update by MediaTek with the following changes:

Proposal 1.F-1: After a UE is configured with more than one DL or joint Rel-17 TCI states, the following rules pertaining to QCL and UL spatial filter assumptions are used until the UE receives a first instance of DL beam indication:
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ For any PDCCH reception on a ‘CORESET A’, as well as CORESET B when configured to follow the indicated Rel-17 TCI state, and the respective PDSCH reception as well as CSI-RS reception and PDCCH/PDSCH reception configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure, or the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331] 
Proposal 1.F-2: After UE is configured with a single DL or joint Rel-17 TCI state, the following rules pertaining to QCL and UL spatial filter assumptions are used  
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ For any PDCCH reception on a ‘CORESET A’, as well as CORESET B when configured to follow the indicated Rel-17 TCI state, and the respective PDSCH reception as well as CSI-RS reception and PDCCH/PDSCH reception configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the one or more DL RS configured by the TCI state.

[Samsung2] “the intention is to keep the legacy behavior and extend that to the Rel-17 TCI state. We don’t see the need to define new rules. However, it should be made clear in the spec that the same rules also apply to Rel-17 TCI state, including UL channels. A proposed CR is attached to this email.” (TP is reflected in offline FL proposal)


	OPPO
	For 1.1: ok to confirm the WA with clarification that SRS for positioning is excluded here. 
For 1.2: Support Opt2.  Please note the whole proposal is about the SRS resources that do not share the same indicated TCI state by the rel17 DCI.  So, we only need to specify the method of configuring PC parameters for this case. And reusing the rel15/16 principle is the common part of Opt1 and Opt2. The second part of Opt1 has not thing to with the case when the SRS resource does not share the same indicated TCI state, thus it is not needed.
For 1.3: We prefer not to support ‘CORESET C’ because supporting ‘CORESET C’ would render the partition of CORESET A and CORESET B meaningless.  Regarding the definition of CORESET A: The CSS Type 3 shall be only the CSS Type 3 on PCell and the CSS Type 3 on SCell shall be considered in CORESET B because only on PCell, the CSS Type 3 can have C-RNTI.
For 1.4: CORESET #0 shall always use legacy MAC CE mechanism to indicate a rel17 TCI state.
For 1.5: do not support 1.F-1~1.F-4 because they use different rules for the case when the UE is configured with one TCI state in the pool and the case when the UE is configured with multiple TCI states in the pool. The same single rule shall be applied no matter how many TCI state(s) is/are configured to the UE.  Therefore, we propose that after the UE is configured with TCI state(s) and before the very first beam indication, the UE can apply the TCI state of the first entry in the TCI state.
Suggest the following proposals for DL and UL:
Proposal 1.F-DL: After UE is configured with one or more than one DL or joint Rel-17 TCI states, the following rules pertaining to QCL and UL spatial filter assumptions are used  
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the one or more DL RS configured by the first entry of TCI state in the TCI state pool.
 
Proposal 1.F-UL: After a UE is configured with one or more than one UL or joint Rel-17 TCI state, the following rules pertaining to QCL and UL spatial filter assumptions are used: 
For all PUSCH transmissions and all of PUCCH resources in a CC [or in a set of configured CCs with common TCI state ID activation and update], as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as PUSCH and all of PUCCH resources, the UE transmits the UL signal/channel using the same spatial domain transmission filter as determined with the spatial relation RS configured by the first entry of TCI state in the TCI state pool

	Apple
	1.1: OK
1.2: Before the down-selection of opt1 and opt2, there may be a problem to reuse the R16 spatial relation indication scheme for TCI indication for SRS: for a UE that supporting single TCI state pool across CCs, reusing R16 spatial relation indication may potentially require CC-specific TCI configuration, which increases UE memory quite a lot. We recommend to use similar approach as CORESET TCI indication for SRS TCI indication to avoid such an issue. But set level common PC parameter setting needs to be maintained to make sure the Tx power is consistent across SRS resources in a set.
[Mod: Please check the offline proposal and see if you can refine it. Sorry I don’t quite follow your point above. Your proposal may imply reverting an agreement?]
1.3: We do not think it is necessary to support CORESET C. If it is necessary, the QCL assumption should be SS specific based on previous agreement.
1.4: For CORESET #0, the QCL source RS should be QCLed with an SSB from serving cell. The QCL assumption should be SS specific based on previous agreement.
1.5: We failed to see necessity for all the proposals. The exact timing for “After a UE is configured with more than one DL or joint Rel-17 TCI states” is unclear. 

	Intel
	Issue 1.1: OK to confirm the WA and exclude positioning related aspects. Prefer Qualcomm’s wording which encompasses all positioning related TCI. 
Issue 1.2: We think the formulation of Option1 is not accurate since these options are sub-bullets of the case when the SRS does NOT share the indicated Rel-17 TCI state. Therefore, the second part of option 1 i.e., the case when SRS does share the indicated Rel-17 TCI state should be discussed separately. With this deletion, the main difference between Option 1 and 2 is whether the legacy power control is exactly reused or whether Rel-17 methods are using with the restriction that ULPC parameters are the same per SRS resource set. In this case, we prefer Option 2 which possibly simplifies configuration. 
Also, there may be a need to separately discuss the second part of Option 1 for the case when SRS does share the indicated TCI state since the aforementioned agreement says ULPC parameters of SRS can be associated with UL or joint TCI state i.e., there is no compulsion to do so. 
Issue 1.3: CORESET C can be supported for intra-cell beam management similar to legacy cases and there is no need to restrict such operation. For intra-cell beam management definition of CORESET C is not necessary and can be covered under CORESET B. However, if needed, CORESET C can follow the same methodology of CORESET B i.e., whether or not to apply the indicated TCI state is configured per CORESET by RRC.
We see no need to support CORESET C for inter-cell beam management.
Furthermore, on the definitions of CORESET A and B, we think that CORESET A can be only USS and CORESET B can be CSS. Type 3 CSS on SCell is group-common and only on PCell can be UE specific when C-RNTI, CS-RNTI etc. is used. We do not think there is any need to isolate Type 3 CSS in these definitions. Since for CORESET B, there is flexibility of RRC configuration per CORESET whether the indicated Rel-17 TCI state is applied or not, for UE specific Type 3 CSS cases, the applicability of TCI state to CORESET can be resolved by configuration. Therefore, we propose the following:
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception:
· For discussion purposes, define as follows:
· ‘CORESET A’: A CORESET other than CORESET#0 associated with only UE-dedicated reception on PDCCH in a CC, comprising CORESETs in association with: 
· [USS and/or CSS Type 3]
· ‘CORESET B’:  A CORESET other than CORESET#0 associated with only non-UE-dedicated reception on PDCCH in a CC, comprising CORESETs in association with:
· [CSS or CSS other than Type 3]
· ‘CORESET C’: A CORESET other than CORESET#0 associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC
· CORESET#0
· For Rel-17 TCI state indication, support per CORESET determination as follows:
· For any PDCCH reception on a ‘CORESET A’ and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on a ‘CORESET B’ and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC
· FFS: For intra-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET C
· FFS: For inter-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET CI

Issue 1.4: For CORESET#0, TCI should only be associated with serving cell PCID and there is no need for CORESET#0 reception from non-serving cell PCID. Therefore, CORESET#0, if the indicated TCI state is associated with non-serving cell PCID, it is not applied. We can add the following in the previous proposal:

· For any PDCCH reception on CORESET#0 and the respective PDSCH reception, UE applies the indicated Rel-17 TCI state only if it is associated with the serving cell PCID

Issue 1.5: The proposals are not required. Legacy behaviour should be preserved. Current specification has text covering the cases when single and more than one TCI state(s) is/are configured, and that text seems sufficient. No additional specification impact should be needed.



	Nokia
	Issue 1.1: We are fine to confirm the working assumption, and agree that spatial relation for positioning should be excluded.
Issue 1.2: We prefer Opt2 as it is inline with the agreement that the UL PC parameters for SRS can be associated with the UL or Joint TCI state.
Issue 1.3: We think that CORESET C can be supported in intra-cell case, and in that case can follow indicated TCI state.
Issue 1.4:  CORESET#0 could follow CORESET B or legacy MAC CE based mechanism is used to provide Rel17 TCI state. TCI state in either case should comprise DL RSs of the serving cell as QCL sources.
Issue 1.5: We are fine with the four proposals and also fine with the update by Samsung upon MediaTek’s update.

	Ericsson
	Issue 1.1: OK to confirm the WA
Issue 1.2: This is unclear. In both opt1 and opt2, the Rel-15/16 principle of per-SRS-resource-set UL PC parameter configuration/activation is preserved. This would mean that even if there are PC parameters in the TCI state, those would not be applied – hence if the R15/16 principle is preserved, the UE would ignore the PC parameters in the TCI state, for this SRS resource set. The only difference between opt1 and opt2 would then be in the “otherwise…” but it’s unclear what that refers to. The only option that can be understood is opt2.
Issue 1.3: CORESET C is supported both for intra-cell and inter-cell. The flexibility of freely associating CORESETs with search spaces should remain. Keep in mind that the QCL assumption is not the only property of a CORESET, it is not even the most important property. We note that RAN2 has questioned the association of unified TCI with CORESETs rather than search spaces. Clearly, CORESET type A and type B will not be part of the specification: they are implicitly defined at configuration, depending on what search spaces are associated with them. 
Issue 1.4: CORESET 0 follows the SSB of the serving cell, like in legacy. It is possible to schedule unicast data over CORESET#0, hence it is CORESET type C.
Issue 1.5: We are very reluctant to agree on anything based on CORESET types, since this will not be part of the specification. The underlying principles of the proposals seem sound – use legacy behavior. We wonder why the expression “configured with more than one” is used. Should it be “more than one … are activated”?  

	Lenovo
	Issue 1.1: We agree with Qualcomm’s comment regarding SRS positioning. Qualcomm’s revision is acceptable to us. 
Issue 1.2:  We prefer Opt 2. Because the SRS resource or SRS resource set does not share the same R17 TCI with PUSCH/PUCCH, it is not clear what “UL PC parameters associated with the UL or, if applicable, joint TCI state for SRS” means in Opt 1. Our understanding is that in this case, all the parameters, including UL PC parameters, of the SRS resources can only be configured or activated following R15/16 procedure. This makes Opt 2 the clear choice. 
Issue 1.3: We support CORESET C for intra-cell beam management. Inter-cell CORESET C is not required because CSS type 0/0A/1/2 can only be transmitted from the serving cell.   
Issue 1.4: UE receives CORESET 0 only from its serving cell. Therefore CORESET 0 shall follow the same rule as CORESET B. 
Issue 1.5: In our opinion these four proposals are not needed. The UE behaviors in these scenarios are (and should be) the same as in R16. 

	Mod V10
	Please check the offline proposals under Table 1 

Issue 1.1: All commenting companies are supportive of (fine with) confirming the WA as an agreement noting that this doesn’t apply to positioning. The wording from MTK can be used for the offline proposal. 

Issue 1.2: All commenting companies affirmed that UL PC setting under discussion includes PL-RS. Most companies prefer Opt2 since Opt1 seems to violate the previous agreement on supporting association between UL/joint TCI state and UL PC setting (including PL-RS). 

Issue 1.3: From all the commenting companies, the view whether to support CORESET C diverge. Even for the least contentious one (for intra-cell only), there are enough companies against this. We will wait for more companies to comment. If this trend persists, we will conclude that there is no consensus in the support for Rel-17. From FL perspective, I do sympathize with companies seeing this as a downgrade on flexibility given that Rel-15/16 allows such configuration. 

Issue 1.4: The following alternatives have been mentioned by commenting companies:
· Alt1. Same rule as CORESET B (can be configured to follow ‘main TCI state’ or not – if not following, use legacy MAC CE signaling)
· Qualcomm, Lenovo/MotM, Nokia/NSB, 
· Alt2. Separate TCI state indication signaling using legacy MAC CE (always not following ‘main TCI state’)
· OPPO 
· Alt3. Same rule as CORESET A only when the TCI state is associated with serving cell PCID
· Intel
· Alt4. Follow serving cell SSB
· Apple, Ericsson
Other companies are encouraged to chime in and see if we can narrow down further. I can see that Alt4 can be included in Alt1 if Alt4 proponent is willing to have the additional flexibility. Alt2 and Alt3 can perhaps be merged.

Issue 1.5: Some companies support the proposals yet other don’t see the need for such. Ericsson was also wary since the proposals use the discussion (non-spec) terms CORESET A/B. It was clarified that the proposals simply reuse the legacy QCL assumption before the first TCI state update is received. A sample TP for 38.213 was given by Samsung to clarify the intention.


	CATT
	Issue 1.1: Support FL proposal.
Issue 1.2: Support Opt 2 and FL proposal.
Issue 1.3: There is no limitation on the configuration of USS and CSS in one CORESET in Rel-15/16. If USS and CSS have to be configured in separated CORESETs, the scheduling resources may not be enough. In our opinion, CORESET C shall be supported for both intra-cell and inter-cell. For intra-cell BM, whether or not to apply the indicated Rel-17 TCI state on CORESET C is configured by RRC. For inter-cell BM, CORESET C should not use the indicated Rel-17 TCI state.
Issue 1.4: CORESET0 seems to have no difference to the other CORESETs, where both USS and CSS could be configured. Special handling of CORESET 0 is not necessary from our point of view.
Issue 1.5: Support proposal 1.F-1 to 1.F-4. Proposal 1.F-1 and 1.F-3 are aligned with Rel-15/16. For the single TCI state case (Proposal 1.F-2 and Proposal 1.F-4), when UE receives the single TCI state configured by RRC, it is natural to apply the RS configured in the TCI state. 

	MediaTek
	Offline proposal 1.1: We support the proposal. Regarding “in a band” in the brackets, we are also fine to remove the brackets it if this is the majority view. Since there are several questions that are related to this WA were raised by the LS from RAN2 (R1-2200887), we prefer to resolve this WA ASAP in order to provide the answers to RAN2.

Offline proposal 1.2: It is not clear for us whether Opt2 means that the same UL PC parameter setting (including PL-RS) should be guaranteed for SRS resources in the same resource set. If so, we suggest to captured it directly to avoid confusion.

Offline conclusion 1.3: Even we still prefer to support CORESET C at least for intra-cell BM, we are fine with the conclusion if no consensus can be reached by RAN1.

Offline proposal 1.4: We are fine with Alt1. Regarding Alt4, it is unclear that which SSB should be followed? Is it the SSB associated the most recent RACH procedure?

Offline proposal 1.5: To our understanding, the intention of this proposal is defining the default behaviors after the UE is configured with Rel-17 TCI state and before the TCI state(s) is indicated by DCI or MAC-CE to the UE, which is undefined in current spec since this is a new TCI framework. 

However, we don't prefer to put the text proposal in these paragraphs specified for CORESETs other than CORESET#0, which is a bit strange since it is clearly stated in the beginning of these paragraphs that the target channel is CORESET not for other channels/signals. Instead, we would prefer to put the default behavior in TS38.214. Anyway, we can leave the spec implementation to editors. 

In order to avoid using non-spec wording in the proposal, we can just clarify that the default behaviors are defined for “all DL channels/signals sharing the same indicated Rel-17 TCI state”.

Proposal 1.F-1: After a UE is configured with more than one DL or joint Rel-17 TCI states, the following rules pertaining to QCL and UL spatial filter assumptions are used until the UE receives a first instance of DL beam indication:
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ configured to all DL channels/signals sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure, or the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331] 
Proposal 1.F-2: After UE is configured with a single DL or joint Rel-17 TCI state, the following rules pertaining to QCL and UL spatial filter assumptions are used  
For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ configured to all DL channels/signals sharing the same indicated Rel-17 TCI state as ‘CORESET A’, the UE assumes that the corresponding DM-RS/CSI-RS antenna port is quasi co-located with the one or more DL RS configured by the TCI state.


	ZTE
	Offline proposal 1.1: Fine to confirm the WA.

Offline proposal 1.2: Not support. As we discussed before last meeting, we think that the legacy Rel-15/16 UL PC parameter configuration/activation signaling (including PL-RS) is reused herein. But, we fail to understand the meaning of “the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation (including PL-RS) per SRS resource set is used”. 

So, ‘In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation (including PL-RS) per SRS resource set is used’ is correct?

Offline conclusion 1.3: Okay

Offline proposal 1.4: Alt.1 is our first priority. In our views, the motivation of unified TCI framework is not to change the rule of QCL for CORESET#0 (e.g., QCL chain between reference CSI-RS in TCI sate and SSB).


Offline proposal 1.5: If our understanding is correct, unified TCI state is applied to both/either of DL and UL signaling, and the following two cases should be considered:
· #1 Before first RRC configuration
· #2 After first RRC configuration but before MAC-CE activation
Regarding first one, since there is not initial TCI configuration (regardless of legacy or Rel-17), there is no requirement for spec update besides for adding new title of the Rel-17 RRC configuration parameter. For the second one, we fail to understand why Section 10.1 in TS 38.213 (CORESET) should be updated as above, and the condition for unified TCI can be more general, e.g., as in Section 5.1.5 in TS 38.214 (like to copy/revise the following highlighted part under the paragraphs for unified TCI framework). 

	When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field ‘Transmission Configuration Indication’ should be applied starting from the first slot that is after slot[image: C:\Users\10190306\AppData\Local\Temp\ksohtml1200\wps1.jpg] where m is the SCS configuration for the PUCCH. If tci-PresentInDCI is set to ‘enabled’ or tci-PresentDCI-1-2 is configured for the CORESET scheduling the PDSCH, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than timeDurationForQCL if applicable, after a UE receives an initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to ‘typeA’, and when applicable, also with respect to qcl-Type set to ‘typeD’.



One example for draft TP is provided as following for reviewing.
[bookmark: _Hlk86866205]The UE can be configured with a list of up to [128] [TCI-State] configurations, within the higher layer parameter PDSCH-Config, with [tci-StateId_r17] that include [SourceRs-Info_r17] for providing a reference signal for the quasi-colocation for DM-RS of PDSCH and DM-RS of PDCCH in a CC, CSI-RS, and to provide a reference, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS. If the [TCI-State] configurations is absent in a BWP of the CC, the UE can apply the [TCI-State] configuration from a reference BWP of a reference CC.
· After a UE receives an initial higher layer configuration of [tci-StateId_r17] and before reception of the activation command, the UE may assume that the DM-RS of PDSCH and DM-RS of PDCCH in a CC, CSI-RS are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to ‘typeA’, and when applicable, also with respect to qcl-Type set to ‘typeD’, and UL TX spatial filters for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS are determined according to the SS/PBCH block determined in the initial access procedure.


	Apple
	Offline proposal 1.1: OK

Offline proposal 1.2: To clarify our previous comments, we feel the highlighted sentence below could cause some problems for UE that supports a single TCI state pool across CCs in a band. For that kind of UE, there should be no TCI state in the CC. Thus the R15/R16 MAC CE needs to be enhanced. 

· The MAC-CE signaling for the Rel-17 mechanism(s) shall fully reuse, to the fullest possible extent, the MAC-CE for the Rel-15/16 spatial relation info update
· Note: To the fullest possible extent, not to introduce any new MAC-CE. The exact details are up to RAN2. 

In addition, for power control parameter indication, we think current opt2 could lead to different outcome: one is to configure the same PC parameters for TCI indicated for all SRS resources; the other way is to use the PC parameters for TCI indicated for one SRS resource within a set for all SRS resources. The first way would require more TCI states, which cannot be reused for other channel’s beam indication. Moreover, if UE only supports beam alignment, gNB has to configure all SRS resources with the same TCI.

Offline proposal 1.3: We support it in general, but we suggest we make it as an agreement to be captured in spec.

Offline proposal 1.4: We suggest the following revision to be aligned with legacy approach.

Offline proposal 1.4: For Rel-17 unified TCI framework, in RAN1#107-e, further discuss and select one from the following alternatives for the TCI state indication of CORESET 0:
· Alt1. Follow the same rule as ‘CORESET B’, i.e. whether to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC – if not applied, use the legacy MAC-CE/RACH signalling mechanism 
· Alt2. Always use the legacy MAC-CE/RACH signalling mechanism
· Alt3. Follow the same rule as ‘CORESET A’ only when the indicated Rel-17 TCI state is associated with serving cell PCID
· Alt4. Follow the QCL of serving cell SSB
· Note: The CSI-RS in the TCI state applied to CORESET 0 should be QCLed with an SSB (Same as Rel-15)

Offline proposal 1.5: It seems the intention for the TP is to capture some default QCL/Spatial filter assumption. In our view, there can be the following cases:
· Case 1: After initial RRC connection or RRC reconfiguration with sync with no TCI configured in RRC in the same CC and reference CC
· We are not sure whether this case is valid or not with regard to TCI state pool sharing, and we have agreed the TCI in reference CC/BWP should always be configured
· Case 2: After initial RRC connection or RRC reconfiguration with sync with 1 TCI configured in RRC in the same CC or reference CC
· Case 3: After initial RRC connection or RRC reconfiguration with sync and before MAC CE with >1 TCI configured in RRC in the same CC or reference CC

We can be open for a TP or a simple conclusion, but it seems this default behaviour should be defined in general instead of defined for a CORESET. In addition, it seems current TP does not consider the TCI state pool sharing.


	NTT DOCOMO
	Offline proposal 1.1: Fine to confirm the WA. Regarding to [ ] commented by MediaTek, we prefer to remove [ ]. In RAN1#107e, “per band” is agreed as working assumption. Hence, “per band” should be at least working assumption in the proposal 1.1 (not [ ]).

Offline proposal 1.2: We prefer Opt.2. For Opt.1, we are not sure how it works if UE is configured with both:
- SRS resource(s)#1: sharing with indicated Rel.17 TCI
- SRS resource(s)#2: not sharing with indicated Rel.17 TCI
In the above case, based on the text of “otherwise, if SRS resource or resource set shares the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, UE does not expect legacy Rel-15/16 UL PC parameter configuration for SRS.”, gNB cannot configure legacy Rel-15/16 UL PC parameter configuration for SRS. However, in that case, SRS resource(s)#2 seems to be not working.

Offline proposal 1.3: We support CORESET#C. CORESET#C is supported in Rel.15/16 network, and it is used in practical network. Since Rel.17 unified TCI formwork replaces beam indication framework of Rel.15/16, we should not preclude network operation of what is allowed in Rel.15/16. Otherwise, it makes operators hesitate to introduce Rel.17 TCI framework.
We agree with Qualcomm/Apple’s suggested option of “supporting CORESET#C but its TCI is determined per SS, i.e. USS SS follows indicated TCI, while CSS SS follows the dedicated TCI if CORESET C is configured not to share the indicated TCI.”.

Offline proposal 1.4: We have question. In Rel.15, whether TCI state is configured to CORESET#0 is up to gNB implementation. Which case (or both?) does proposal 1.4 cover? 
· Case1. Rel.17 TCI state is configured to CORESET#0
· Case 2. Rel.17 TCI state is NOT configured to CORESET#0
[Mod: In my understanding the FFS is about Case 1 only.]

Offline proposal 1.5: we have some comments:
· Based on the proposal, default beam of Rel.17 TCI for DL is SSB, and default beam of Rel.17 for UL is PUSCH scheduled by RAR. This is fine for separate TCI indication, but for joint TCI indication, it is strange because it makes joint TCI for DL and joint TCI for UL are different.
· We agree with MediaTek’s comment that it is bit strange to specify text for target CH/RSs other than CORESET in paragraph of CORESET.
We also prefer not to use term of CORESET A/B.

	MediaTek
	Offline proposal 1.3: We feel people may misunderstand the consequence if no consensus can be reached on “CORESET C”. We are NOT going to limit how SS set(s) can be associated with CORESET, and Rel-17 TCI framework should not impact anything on this. The discussion point here is whether and how “CORESET C” to apply the indicated Rel-17 TCI state. If RAN1 doesn't agree anything on “CORESET C”, it doesn't mean a CORESET cannot be associated with both USS and CSS. Instead, it only means “CORESET C” cannot apply the indicated Rel-17 TCI state, and the legacy MAC-CE signalling still can be used to provide TCI state for it. Even we are still supportive to allow “CORESET C” applying the indicated Rel-17 TCI state, we are fine with the conclusion with a small change if no consensus can be reached.

[Offline conclusion 1.3: For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, there is no consensus in supporting a CORESET other than CORESET#0 that is associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC to apply the indicated Rel-17 TCI state.] 


	Xiaomi
	1.1: Support the offline proposal 1.1
1.3: CORESET C can be supported for intra-cell case and follows the unified TCI state.
1.4: CORESET#0 can follow the same rule as CORESET#B, i.e., prefer Alt 1.
1.5: For the Proposal 1.F-1 and 1.F-2, we prefer to replace “For a CORESET in ‘CORESET A’ as well as ‘CORESET B’ configured to sharing the same indicated Rel-17 TCI state as ‘CORESET A’” by “All other DL channels and signals sharing the same indicated Rel-17 TCI state”. 
        While for the TP “or in case of TCI-StateID_r17 the DM-RS of PDSCH and DM-RS of PDCCH in a CC, and CSI-RS following the indicated TCI-State-r17 the UE assumes that the DM-RS of PDSCH and DM-RS of PDCCH in a CC, CSI-RS following the indicated TCI-State-r17 are quasi co-located with the TCI state provided by TCI-StateID_r17, and the UE shall assume that the UL TX spatial filter, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS following the indicated TCI-State-r17, is determined by the reference signal for UL spatial relation in the TCI state provided by TCI-StateID_r17”,  it applies for the case of joint TCI state only. If it is separate DL/UL TCI state, the UL spatial relation should follow the PUSCH transmission scheduled by a RAR UL grant.


	Ericsson
	1.1: Support the offline proposal
1.2: Support the offline proposal
1.3: This conclusion is incorrect. The specification allows configuration of any CORESET in any search space. To be concrete, CORESET#1 can be configured both for CSS and USS. RAN1 has not agreed to introduce any restriction on this behavior. 
1.4: We can of course discuss in RAN1#108-e. For Rel-16, two configuration possibilities exist for CORESET#0: either CORESET#0 follows the SSB, or the TCI state indicated by MAC CE. The NW decides which method to use. In Rel-17, there are now potentially 3 possibilities: follow the SSB, or the unified TCI or the R17 TCI state indicated by MAC CE, and again potentially the NW should be able to configure which way to use. But it may be questioned if the full flexibility is needed.
1.5: Agree in principle. As of now, we should start using the wording in the RRC CR – that’s the current best guess. To make the text easier to understand, we should avoid referring to TCI state IDs – for R15 we refer to the TCI states, and we should stick with that. Hence,  

For a CORESET other than a CORESET with index 0, 
-	if a UE has not been provided a configuration of TCI state(s) by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET, or has been provided initial configuration of more than one TCI states for the CORESET by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList or by DLorJoint-TCIState ToAddModList-r17 and DLorJoint-TCIState ToReleaseList-r17   but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions, or in case of DLorJoint-TCIState-r17   the DM-RS of PDSCH and DM-RS of PDCCH in a CC, and CSI-RS following the indicated DLorJoint-TCIState-r17  , areis quasi co-located with the SS/PBCH block the UE identified during the initial access procedure, or for a most recent configured grant PUSCH transmission as described in clause 19 for a same HARQ process, and in case of DLorJoint-TCIState-r17   the UE shall assume that the UL TX spatial filter, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS following the indicated DLorJoint-TCIState-r17  , is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure; 
-	if a UE has been provided a configuration of more than one TCI states by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET or by DLorJoint-TCIState ToAddModList-r17 and DLorJoint-TCIState ToReleaseList-r17   as part of Reconfiguration with sync procedure as described in [12, TS 38.331] but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions, or in case of DLorJoint-TCIState-r17   the DM-RS of PDSCH and DM-RS of PDCCH in a CC, and CSI-RS following the indicated DLorJoint-TCIState-r17  , is are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331], and in case of DLorJoint-TCIState-r17   the UE shall assume that the UL TX spatial filter, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS following the indicated DLorJoint-TCIState-r17  , is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].

Same modification for the other paragraphs.




	Lenovo/MotM
	Offline proposal 1.1: Agree with the proposal. We think the R17 TCI support is a feature of a band, not of a UE. The bracket around [in band] shall be removed to allow different support in different bands.

Offline proposal 1.2:  We support the first two bullets. Regarding the third bullet on MAC-CE signaling, it shall be up to RAN2 to decide whether to reuse the R15/16 spatial relation info update. We suggest to remove this bullet and leave the detailed MAC-CE design to RAN2.    

Offline proposal 1.3: We do not agree think the TCI state can be configured per SS. TCI state shall be configured per CORESET. This makes it difficult if CORESET C is not supported. We still think it is necessary to support CORESET C for intra-cell BM only. If no consensus can be made we will have to agree with the FL conclusion, but it is one step backward from R15/16. 

Offline proposal 1.4: We support Alt 1. 

Offline proposal 1.5: Support. 


	Samsung
	Offline proposal 1.1: Support
Offline proposal 1.2: Support
Offline conclusion 1.3: The current wording of the conclusion is confusing, since there is already (in Rel-15/Rel-16) a CORESET that can be associated with both USS and CSS as pointed out by Ericsson. As there is no mixture between Rel-17 and Rel-15/Rel-16 TCI states, the spec must address how the TCI state for that CORESET is determined. 
In Rel-15/16 a CORESET can be associated with USS and CSS for the intra-cell case (inter-cell is not supported in Rel15/16). Our first preference is that in the intra-cell case, when a CORESET is associated with USS and CSS it follows the indicated TCI state (as UE dedicated channels should follow the indicated TCI state). In the inter-cell case, a CORESET can’t be associated with USS and CSS, as the common channels are always received on a serving cell, but the UE-dedicated channels can be received on a serving-cell or a cell with a PCI different from that of the serving cell and hence can’t be guaranteed to have the same TCI state. As a compromise, we can accept that that a CORESET associated with USS and CSS is configured to whether or not it follows the indicated TCI state, with the understanding that in the inter-cell case, the CORESET can’t be configured to follow the indicated TCI state.
In Rel-15/16 a CORESET (and not a search space) determines the TCI state. The same principle should apply in Rel-17.

Offline proposal 1.4: Fine with the proposal and to further discuss in RAN1#108-e. Preference is for Alt1.

Offline proposal 1.5: We are fine with the principle, i.e., use DL/UL beams found during the random access procedure of initial access or reconfiguration with sync. When the UE is configured with 1 Rel-17 Joint TCI state or 1 Rel-17 DL TCI and 1 Rel-17 UL TCI state, those TCI state are applied.

Regarding moving this text to section 5.1.5 of TS 38.214, as suggested by MediaTek, this sounds reasonable. We are also fine with the RRC parameter name update from Ericsson to comply with the RRC spec.

	Qualcomm
	For Offline proposal 1.1, support, and prefer remove the bracket on “in a band”. The R17 common TCI ID is for a band anyway

For Offline proposal 1.2, support

For Offline conclusion 1.3, support

For Offline proposal 1.4, support Alt5, i.e. follow CORESET B rule for CSS, and follow CORESET A rule for USS. But also fine with either Alt2 as compromise. To our understanding, Alt1 and Alt3 are against previous agreements

For Offline proposal 1.5, do not support. The current rule works without any issue, i.e. after RRC config but before MAC-CE activation, PDCCH beam follows selected SSB, PUCCH beam follows Msg3, PDSCH follows the beam of PDCCH. So legacy rule works well. 

	Spreadtrum
	Offline proposal 1.1: Support and prefer to remove the bracket. ‘in a band’ is needed since we only support common TCI state ID update for intra-band CA.

Offline proposal 1.2:  Support.

Offline conclusion 1.3: In our views, for a CORESET other than CORESET#0 that is associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC, it can follow the same rule as ‘CORESET A’. We are also fine with the current offline conclusion for NW/UE implementation simplicity.

Offline proposal 1.4: Alt 3 is preferred. 

	CMCC
	Offline proposal 1.1: Support the proposal.
Offline proposal 1.2: Support the FL’s revised proposal. 
Offline proposal 1.3: We support CORESET#C for both intra and inter-cell. For intra-cell case, CORESET#C is used in our network, and the configuration flexibility as Rel-15/16 should be reserved in Rel-17. For inter-cell case, we prefer to allow this configuration, otherwise, RRC reconfiguration may be needed before applying inter-cell BM. We think the TCI state should be configured per CORESET, not per SS. If the TCI state is SS specific, we need to discuss the QCL determination rule for overlapping SSs. To apply the Rel-17 TCI state, CORESET C can use the same rule as CORESET B.
Offline proposal 1.4: Prefer with Alt.1.
Offline proposal 1.5: Agree, Ericsson’s update is fine to us.

	Mod V24
	1.1: Removed brackets around “in a band” per comments from companies (thanks Darcy for the compromise)

1.2: No change in content, some revision to clarify some statement (e.g. MTK, ZTE, Apple, Lenovo)

1.3: Based on the comments so far (e.g. MTK, Ericsson, Samsung), it seems clear that a CORESET that can be associated with both USS and CSS has been supported since Rel-15/16. The issue is not whether this CORESET (termed C) is supported or not (it is supported by default). Rather, what would be the mechanism for configuring/signaling a Rel-17 TCI state for such CORESET. So my previous wording up to V23 is misleading (my apology!), and so was the wording of the FFS. 
Essentially there are 3 alternatives on Rel-17 TCI state for ‘CORESET C’ 
· Alt1. Same rule as ‘CORESET A’ (always follow the indicated Rel-17 TCI state)
· MTK (intra), Samsung (intra only), Nokia/NSB (intra), Xiaomi (intra), Lenovo/MotM (intra), Spreadtrum 
· Alt2. Same rule as ‘CORESET B’ (can be configured whether to follow the indicated Rel-17 TCI state or not)
· Intel (intra), CATT, Samsung (2nd), CMCC 
· Alt3. Follow SS
· Qualcomm, Apple, Ericsson, NTT Docomo
· Alt4. Using a Rel-15/16 MAC CE mechanism to indicate/configure its Rel-17 TCI state (always not follow the indicated Rel-17 TCI state)
· FL comment: this alternative seems to result in an additional signaling mechanism for no compelling reason although this seems to be the natural outcome if the group cannot agree on one of Alt1/2/3.
Based on the current majority view (which seems to be the simplest solution), Alt 1 is proposed.

1.4: Current situation:
· Alt1. Same rule as CORESET B (can be configured to follow ‘main TCI state’ or not – if not following, use legacy MAC CE signaling)
· Qualcomm (for CSS), Lenovo/MotM, Nokia/NSB, MTK, ZTE, CMCC, Samsung, Xiaomi
· Alt2. Separate TCI state indication signaling using legacy MAC CE (always not following ‘main TCI state’)
· OPPO, Qualcomm  
· Alt3. Same rule as CORESET A only when the TCI state is associated with serving cell PCID
· Intel, Spreadtrum, Qualcomm (for USS) 
· Alt4. Follow serving cell SSB (which one?)
· Apple, [Ericsson]
Based on the current majority view (which seems to be the simplest solution), Alt 1 is proposed.

1.5: Revised based on Ericsson’s input

	NTT DOCOMO
	Offline proposal 1.3: Thank MadiaTek and FL for clarification. We have miss-understanding the proposal. As long as CORESET#C is not precluded from Rel.17 specification, we can be flexible.

Offline proposal 1.4: Thank FL for reply. If the intention of the proposal is only the case that Rel.17 TCI state is configured to CORESET#0, can we clarify it (for example following)? It means that if CORESET#0 is not configured with TCI state, the proposal has no impact (i.e. CORESET#0 is QCLed with SSB, by Rel.15 spec.).

Offline proposal 1.4: For Rel-17 unified TCI framework, in RAN1#107-e, for the Rel-17 TCI state indication of CORESET 0, if CORESET#0 is configured with Rel-17 TCI state:
· Follow the same rule as ‘CORESET B’, i.e. whether to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC – if not applied, use the legacy MAC-CE/RACH signalling mechanism 
· Note: The CSI-RS associated with the TCI state applied to CORESET 0 should be QCLed with an SSB (same as Rel-15)
[Mod: Please check MTK’s comment which I agree]


	Huawei, HiSilicon
	Proposal 1.1: The proposal is a bit unclear and we suggest the following revisions. 

Offline proposal 1.1: Confirm the following working assumption as an agreement with the following refinement (highlighted in red):
The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except spatialRelationInfoPos) in one CC if the UE is configured with Rel-17 TCI in any CC [in a the same band]
· The CC list for Rel-16 multi-CC beam indication should not contain any CC configured with Rel-17 TCI assuming different CC lists are used by Rel-16 and Rel-17 (to be confirmed by RAN2)
Proposal 1.2: We take that the intention of including inter-cell case is to support UL-based mobility under inter-cell BM. Still, inter-cell beam indication is not supported in Rel-15/16, so it is a bit far-reaching to say “reuse mechanisms similar to the Rel-15/16 spatial relation info update”. It would be more appropriate to say “including inter-cell case, where SSB with PCI different from the serving cell can be used as source RS in Rel-17 UL, or if applicable joint TCI state for these SRS resources” – as below. 

Offline proposal 1.2: On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Applies for both intra-cell and inter-cell beam indication
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as source RS in Rel-17 UL, or if applicable joint TCI state for these SRS resources
· Preserve Use the Rel-15/16 principle of per-SRS-resource-set UL PC parameter configuration/activation (including PL-RS). Down select (maintenance) at least between the following two options for the exact scheme:
· Opt1: In such a case, UE ignores the UL PC parameters associated with the UL or, if applicable, joint TCI state for SRS, and legacy Rel-15/16 UL PC parameter configuration/activation signaling is reused; otherwise, if SRS resource or resource set shares the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, UE does not expect legacy Rel-15/16 UL PC parameter configuration for SRS.
· Opt2. In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation (including PL-RS) per SRS resource set is usedThe same UL PC parameter setting (including PL-RS) should be guaranteed for SRS resources in the same resource set
· Note: Further clarification and/or possible compromise between the two are not precluded
· The MAC-CE signaling for the Rel-17 mechanism(s) shall strive to  fully reuse, to the fullest possible extent, the MAC-CE for the Rel-15/16 spatial relation info update
· Note: To the fullest possible extent, not to introduce any new MAC-CE. The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and Rel-16 AP SRS SpatialRelationInfo update within the same band.

Proposal 1.4: As the proposal says “by RRC”, we assume some RRC signalling would be used to indicate whether to apply the indicated Rel-17 TCI state. With such understanding, we suggest replacing “determined” with “configured” – as below. 

Offline proposal 1.4: For Rel-17 unified TCI framework, in RAN1#107-e, further discuss and select one from the following alternatives for the Rel-17 TCI state indication of CORESET 0:
· Alt1. Follow the same rule as ‘CORESET B’, i.e. whether to apply the indicated Rel-17 TCI state associated with the serving cell is determined configured per CORESET by RRC – if not applied, use the legacy MAC-CE/RACH signalling mechanism 
· Alt2. Always use the legacy MAC-CE signalling mechanism
· Alt3. Follow the same rule as ‘CORESET A’ only when the indicated Rel-17 TCI state is associated with serving cell PCID
· Alt4. Follow the QCL of serving cell SSB
· Note: The CSI-RS associated with the TCI state applied to CORESET 0 should be QCLed with an SSB (same as Rel-15)


	LG
	Offline proposal 1.1: Support the proposal.
Offline proposal 1.2: Fine in principle. On the second bullet, it may mislead the intention with using the Rel-15/16 UL PC parameter in this case. Hence, suggest to remain ‘principle of’ wording where the PC setting associated with the UL/joint TCI is applied for SRS resources in the same resource set.
Offline proposal 1.3: Fine in general and CORESET C should not be used for the indicated Rel-17 TCI state for inter-cell BM.
Offline proposal 1.4: We have a similar view with Ericsson based on the conventional configuration for CORESET#0 where it is to follow either the SSB, or the TCI state indicated by MAC CE.

	MediaTek
	Offline proposal 1.1: Support

Offline proposal 1.2: Support

Offline proposal 1.3: Support. Inter-cell case can be further discussed

Offline proposal 1.4: Support in principle. However, for the behavior if not applied (or if not configured), it is captured by previous agreement (i.e., Rel-17 mechanism(s) which reuse the Rel-15/16 TCI state update signaling/configuration design(s) are used to update/configure such DL RS(s) with Rel-17 TCI state(s)), we don't need to mention it here again.
@Docomo, it is unclear for us why the sentence “if CORESET#0 is configured with Rel-17 TCI state” is needed? When Rel-17 TCI is configured, NW should be able to provide Rel-17 for any DL channel either by beam indication or legacy signaling. On the other hand, this proposal doesn't impact the current behavior if no TCI (either Rel15/16 or 17) is provided.

Offline proposal 1.5: We suggest one possible TP for 214, which may a better to put these descriptions.
--------------------------------------------------------------------------------------------------------------------------------------
The UE with activated [TCI-State] configured with [tci-StateId_r17] receives DCI format 1_1/1_2 providing indicated TCI-State with [tci-StateId_r17] for a CC or all CCs in the same CC list configured by [simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	…
After a UE receives an initial higher layer configuration of more than one TCI states with [tci-StateId_r17] and before reception of an indicated TCI state with [tci-StateId_r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [tci-StateId_r17] are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
· The UE assumes that the UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [tci-StateId_r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of more than one TCI states with [tci-StateId_r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before reception of an indicated TCI state with [tci-StateId_r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [tci-StateId_r17] are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
· The UE assumes that the UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [tci-StateId_r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
If a UE receives a higher layer configuration of one single TCI state with [tci-StateId_r17], the UE assumes that the TCI state is the indicated TCI state with [tci-StateId_r17].

	vivo
	Offline proposal 1.1: Support.

Offline proposal 1.2: Fine in principle other than the following.
“The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the SRS not sharing the indicated TCI shall strive to  fully reuse, to the fullest possible extent, the MAC-CE for the Rel-15/16 spatial relation info update”

Offline proposal 1.3: 
For a CORESET C associated with USS and CSS other than Type3, i.e. with both UE-dedicated and non-UE-dedicated reception on PDCCH, the same solution with CORESET B can be reused. 
We don’t see much difference between CORESET B and CORESET C for the CSS reception part. For the USS part, with RRC signaling it provides the most flexibility. 
For inter-cell beam indication, due to the CORESET C comprising the non-UE-dedicated reception on a PDCCH, the TCI state associated with a PCI different from the serving cell is not applied to CORESET C.


	Fraunhofer IIS/HHI
	Offline proposal 1.1: Support.
Offline proposal 1.2: Fine. Since ‘Opt2’ is being agreed, the ‘Note’ beneath it can be removed.
Offline proposal 1.3: Support the latest version from FL (apply unified TCI to CORESET C at least for intra-cell case).
Offline proposal 1.4: Support the latest version (Alt. 1 from the earlier version)
Offline proposal 1.5: Agree with Ericsson’s changes in the TP.

	OPPO
	1.1: Support the latest version
1.2: The wording might cause some confusion. It seems the intention is to reuse the rel15/16 PC configuration. But the wording does not say that clearly. Suggest the following change:
· Since rel15/16 is reused, we do not need to state that “same UL PC parameter setting should be ..” because that is exactly what rel15/16 design does
· With reusing rel15/16 scheme, we do not think there will any further clarification or possible compromise.
Offline proposal 1.2: On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Applies for both intra-cell and inter-cell beam indication
· RePreserve Use the Rel-15/16 principle of per-SRS-resource-set UL PC parameter configuration/activation (including PL-RS). Down select (maintenance) at least between the following two options for the exact scheme:
· Opt1: In such a case, UE ignores the UL PC parameters associated with the UL or, if applicable, joint TCI state for SRS, and legacy Rel-15/16 UL PC parameter configuration/activation signaling is reused; otherwise, if SRS resource or resource set shares the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, UE does not expect legacy Rel-15/16 UL PC parameter configuration for SRS.
· Opt2. In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation (including PL-RS) per SRS resource set is usedThe same UL PC parameter setting (including PL-RS) should be guaranteed for SRS resources in the same resource set
· Note: Further clarification and/or possible compromise between the two are not precluded
· The MAC-CE signaling for the Rel-17 mechanism(s) shall strive to  fully reuse, to the fullest possible extent, the MAC-CE for the Rel-15/16 spatial relation info update
· Note: To the fullest possible extent, not to introduce any new MAC-CE. The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and Rel-16 AP SRS SpatialRelationInfo update within the same band.

1.3: It need more discussion.   We are not sure that the argument of one CORESET can associated with both USS and CSS can be used here. It is true that in rel15/16, one CORESERT can be associated with both USS and CSS. But in rel15/16, there is no unified TCI framework and they did not met the problem that rel-17 has to face now.  In the design of rel17 unified TCI framework, we have designed that UE-dedicated PDCCH/PDSCH always follow the rel-17 indicated TCI state but UE-common PDCCH/PDSCH optionally follows the intra-cell and not inter-cell.  Thus, the current version of 1.3 seems to revert previous RAN1 agreement.
[Mod: The agreement uses the term “UE-dedicated PDCCH/PDSCH”. It doesn’t mention SS. There is no agreement reverted here ]
1.4: It shall be clarified that it only applies to intra-cell BM, not inter-cell BM.

	Qualcomm
	For 1.1, support

For 1.2, the following bullet is not needed, since the main bullet already says to use R15/16 per-set PC parameters. Suggest to delete the following bullet
· Opt2. In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation (including PL-RS) per SRS resource set is usedThe same UL PC parameter setting (including PL-RS) should be guaranteed for SRS resources in the same resource set

For 1.3, do not support. It is against the agreement. 
[Mod: Please see my comment to OPPO. No agreement is broken]
For 1.4, do not support. It is against the agreement. 
[Mod: We haven’t discussed CORESET 0 ever. No agreement re CORESET 0 to date, hence no agreement is broken ]
For 1.5, we don’t see the need of the TP. As mentioned before, the legacy rule works well.

	Mod V33
	P1.1: Same content, minor refinement on the bullet per Huawei’s comment (which is valid)

P1.2: Same content, wording revision per comments from, e.g. Huawei, vivo, OPPO, Qualcomm
 (to make it more concise and remove repetitive statements) 

P1.3: Proposal is unchanged. 
This is the current situation
· Alt1. Same rule as ‘CORESET A’ (always follow the indicated Rel-17 TCI state)
· MTK (intra), Samsung (intra), Nokia/NSB (intra), Xiaomi (intra), Lenovo/MotM (intra), Spreadtrum, NTT Docomo, LG (intra), Fraunhofer IIS/HHI (intra) 
· Alt2. Same rule as ‘CORESET B’ (can be configured whether to follow the indicated Rel-17 TCI state or not)
· Intel (intra), CATT, Samsung (intra, 2nd pref), CMCC, vivo (intra) 
· Alt3. Follow SS
· Qualcomm, Apple, Ericsson
· Alt4. Using a Rel-15/16 MAC CE mechanism to indicate/configure its Rel-17 TCI state (always not follow the indicated Rel-17 TCI state)
· FL comment: this alternative seems to result in an additional signaling mechanism for no compelling reason although this seems to be the natural outcome if the group cannot agree on one of Alt1/2/3.


P1.4: Same content, added TBD for inter-cell per OPPO (and earlier Intel). 
This is the current situation.
· Alt1. Follow the same rule as ‘CORESET B’, i.e. whether to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC – if not applied, use the legacy MAC-CE signalling mechanism 
· Qualcomm (for CSS), Lenovo/MotM, Nokia/NSB, MTK, ZTE, CMCC, Samsung, Xiaomi, Apple, NTT Docomo, Huawei/HiSi, Fraunhofer IIS/HHI, OPPO 
· Alt2. Always use the legacy MAC-CE signalling mechanism
· Qualcomm, LG
· Alt3. Follow the same rule as ‘CORESET A’ only when the indicated Rel-17 TCI state is associated with serving cell PCID
· Intel, Spreadtrum, Qualcomm (for USS)
· Alt4. Follow the QCL of serving cell SSB
· [Ericsson], LG


P1.5: No change, but added an alternative (for TS 38.214) proposed by ZTE/MTK. Either way looks fine.


	Intel
	Proposal 1.1: Ok with the main bullet. On the sub-bullet, we think RAN1 should mandate use of different CC lists for Rel-16 and Rel-17, and this should not be left up to RAN2. We are already exchanging multiple LSs with RAN2 and we should try to minimize details which are left up to RAN2. 

Proposal 1.2: Ok with the main bullet and 1st sub-bullet. The second sub-bullet can be updated to improve clarity i.e., 
· The same UL PC parameter setting/configuration/activation (including PL-RS) is guaranteed for all SRS resources in the same SRS resource set

On the third sub-bullet, after further consideration, we think whether to design new MAC-CE or reuse Rel-15/16 MAC-CE is up to RAN2 and we do not need this sub-bullet.

Proposal 1.3: Based on current RAN2 design, each CORESET will have an associated RRC parameter which will configure it to apply or not apply the Rel-17 TCI state. For the case of CORESET#A, such configuration needs to be ignored and the indicated TCI state is always applied. For CORESET#C, the easiest and most general way is to follow this RRC configuration since in some cases a CORESET when monitored in a CSS may be a group-common DCI e.g., as in MBS and may mandate a different beam than the common beam indicated by the Rel-17 TCI state. In such cases, the flexibility of configuration similar to CORESET B will be beneficial. Therefore, we do not support the case that CORESET C always follows Rel-17 TCI for intra-cell case; it should instead be CORESET#B. For the case of inter-cell beam management, CORESET C does not need to be supported. 

Additionally, TCI has always been CORESET specific in legacy operation and we do not see the need to change this behaviour with Alt. 3. We do not see why Alt-4 should be used when Alt.2 is a better alternative utilizing already agreed upon signalling.

Proposal 1.4: We originally prefer Alt. 3 but we can also compromise to Alt.2 i.e., re-use legacy configuration for CORESET#0. We still need to state that TCI state for CORESET#0 cannot be associated with a PCID other than that of the serving cell: 
· Alt2. Always use the legacy MAC-CE signalling mechanism to configure a TCI state which is associated with the serving cell PCID

Proposal 1.5: TP for 38.213 seems sufficient. 

	Samsung
	Offline proposal 1.2: The meaning/intention of the sub-bullet “The same UL PC parameter setting/configuration/activation (including PL-RS) is guaranteed for SRS resources in the same resource set”. Maybe it is enough to say “The same UL PC parameter setting/configuration/activation (including PL-RS) is guaranteed for SRS resources in the same resource set”

Offline proposal 1.3: Support the latest updates. We think that CORESET ‘C’ only applies to intra-cell cell and not inter-cell, as in the inter-cell case USS and CSS can be received on TRPs associated with different PCIs, and hence can have different beams (TCI states) and consequently can’t share the same CORESET. But fine to discuss more in RAN1#108-e.

Offline proposal 1.5: We think that a TP is need to define the behavior between the time of RRC configuration with Rel-17 TCI states and time of MAC CE activation/DCI TCI state indication, otherwise this behavior is undefined in the specifications. In our understanding, both TPs extend the behavior defined in Rel-15 to the unified TCI framework.

In principle, either TP is fine. For the 38.214 TP, we suggest the following update:

If a UE receives a higher layer configuration of one single joint TCI state with [tci-StateId_r17 DLorJoint-TCIState-r17] or one single DL TCI state with [DLorJoint-TCIState-r17], the UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state are quasi co-located with a reference signal for quasi-co-location provided by [DLorJoint-TCIState-r17] the TCI state is the indicated TCI state with [tci-StateId_r17].

If a UE receives a higher layer configuration of one single joint TCI state with [DLorJoint-TCIState-r17] or one single UL TCI state with [UL-TCIState-r17], the UE assumes that the UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state is determined by [DLorJoint-TCIState-r17 or UL-TCIState-r17].


	Lenovo/MotM
	Offline proposal 1.3: We are OK with the main bullet. There should not be an inter-cell case, since it applies to intra-cell case only.
Offline proposal 1.4:  We are OK with the main bullet. CORESET C can be sent only from the serving cell, so it applies to intra-cell case only.
Offline proposal 1.5: We prefer Samsung’s wording to 38.214.




	Apple
	Offline proposal 1.1: We support it in principle, but we do not think RAN2’s confirmation is needed. It is RAN1’s duty to confirm RAN1’s WA. So we suggest the following revision.

Offline proposal 1.1: Confirm the following working assumption as an agreement with the following refinement (highlighted in red):
The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except spatialRelationInfoPos) if the UE is configured with Rel-17 TCI in any CC in a band
· The CC list for Rel-16 multi-CC beam indication should not contain any CC configured with Rel-17 TCI assuming different CC lists are used for Rel-16 and Rel-17 (to be confirmed by RAN2)

Offline proposal 1.2: We suggest RAN1 to explicitly agree what information is needed for the MAC CE for beam indication and power control parameter indication, and the MAC CE format can be up to RAN2, which is similar to what we have done for BFR. Now that neighbour cell SSB can be provided as the source RS for beam indication and power control, some enhancement would be needed. We proposed the following change, or we can list all the alternative for further down selection. 

Offline proposal 1.2: On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resourcesApplies for both intra-cell and inter-cell beam indication
· Use the Rel-15/16 per-SRS-resource-set UL PC parameter configuration/activation (including PL-RS). The same UL PC parameter setting/configuration/activation (including PL-RS) should beis guaranteed for SRS resources in the same resource set
· Note: Further clarification and/or possible compromise between the two are not precluded
· The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the SRS not sharing the indicated Rel-17 TCI state shall strive to reuse the MAC-CE for the Rel-15/16 spatial relation info update
· Note:  The exact details are up to RAN2. 
· The MAC-CE signaling for unified TCI indication for SRS should at least contain the following information:
· TCI ID for each SRS resource
· SRS resource set’s cell ID
· SRS resource set’s BWP ID
· The power control parameters for the SRS resource set should be derived based on the power control parameters associated with TCI indicated for the first SRS resource
· Note:  The exact MAC CE format is up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and Rel-16 AP SRS SpatialRelationInfo update within the same band.

[Mod: This is a good proposal for the next step after 1.2 is agreed – since it involves the exact/detailed content it may take time to discuss. I will include this in the next round after 1st GTW.]

Offline proposal 1.3: Based on our understanding, this proposal is not aligned with the agreement. For non-UE-dedicated reception, whether it shares the indicated TCI or not should be configured by gNB. We suggest the following revision. We are also fine not to support CORESET C.

Offline proposal 1.3: For CORESET C, the DMRS of PDCCH in associated USS/Type3 CSS should always share the indicated TCI state for dedicated PDCCH/PDSCH reception, and whether DMRS of PDCCH in other associated CSS should share the indicated TCI state or not is configured by RRC. 
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception for a CORESET other than CORESET#0 that is associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC and its respective PDSCH reception, at least for intra-cell, UE always applies the indicated Rel-17 TCI state
· TBD (RAN1#108-e): For inter-cell

[Mod: Indeed, Alt3 can be a compromise between Alt1 and Alt2. For now, Alt1 seems to represent super-majority. Please check my comment to OPPO – while one can argue that Alt3 is more natural given the agreements, we never agreed on anything for CORESET C and SS-based TCI.]

Offline proposal 1.4: We are fine with the proposal in general. But we are not sure whether RAN2 has agreed the configuration is per CORESET or not.


Offline proposal 1.5: We suggest we start from the TP for 38.214. The words “in a CC” looks unclear, it seems we can remove them. In addition, spatial filter is not applicable for FR1. So we suggest the following revision. 


TS38.214 section 5.1.5:

The UE with activated [TCI-State] configured with [tci-StateId_r17] receives DCI format 1_1/1_2 providing indicated TCI-State with [tci-StateId_r17] for a CC or all CCs in the same CC list configured by [simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	…
After a UE receives an initial higher layer configuration of more than one TCI states with [tci-StateId_r17] and before reception of an indicated TCI state with [tci-StateId_r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [tci-StateId_r17] are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
· The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [tci-StateId_r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of more than one TCI states with [tci-StateId_r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before reception of an indicated TCI state with [tci-StateId_r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [tci-StateId_r17] are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
· The UE assumes that the UL TX spatial filter, if applicable,  for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [tci-StateId_r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
If a UE receives a higher layer configuration of one single TCI state with [tci-StateId_r17], the UE assumes that the TCI state is the indicated TCI state with [tci-StateId_r17] is the configured single TCI state.


	NEC
	Offline proposal 1.1: We support the proposal, and prefer Apple’s version with removal of (to be confirmed by RAN2).

Offline proposals 1.3/1.4: We are generally fine with the proposal, while we think there is still remaining issues, e.g. whether CORESET B supported for inter-cell BM. 
Considering the limited number of CORESETs, to maintain configuration flexibility, we prefer to support both CORESET B and CORESET C in case of inter-cell BM. RRC configuration can be unified for any CORESET, if a CORESET is configured to apply indicated TCI state, and if indicated TCI state is associated with non-serving cell, previous indicated/activated TCI state associated with serving cell can be applied for CORESET B and CORESET C.

[Mod: From previous agreement, the rule for ‘CORESET B’ is defined only for intra-cell. So unless there is a new agreement, this is not supported for inter-cell. Similarly CORESET C.]

Regarding CORESET 0, it can follow the rules for CORESET A, CORESET B and CORESET C, depending on the associated UE dedicated and/or non-UE dedicated channels.

Offline proposal 1.5: We prefer the wording in TS38.214, just one update that the ending timing for the duration should be after UE receives and applies the indicated TCI state. So we suggest:
  
After a UE receives an initial higher layer configuration of more than one TCI states with [tci-StateId_r17] and before reception and application of an indicated TCI state with [tci-StateId_r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [tci-StateId_r17] are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
· The UE assumes that the UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [tci-StateId_r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of more than one TCI states with [tci-StateId_r17] as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before reception and application of an indicated TCI state with [tci-StateId_r17] from the TCI states:
· The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH in a CC, and the CSI-RS applying the indicated TCI state with [tci-StateId_r17] are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
· The UE assumes that the UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS applying the indicated TCI state with [tci-StateId_r17] is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331]
If a UE receives a higher layer configuration of one single TCI state with [tci-StateId_r17], the UE assumes that the TCI state is the indicated TCI state with [tci-StateId_r17].


	CATT
	Offline proposal 1.1: Support. We are also fine to assume different CC lists for Rel-16 and Rel-17 by RAN1.
Offline proposal 1.2: How the MAC-CE is designed should be left to RAN2. We prefer to remove the third bullet. And we are fine with the other parts of this proposal.
Offline proposal 1.3: Not support. For CORESET B, whether non-UE-dedicated channel should follow the indicated Rel-17 TCI state depends on RRC configuration. It would be beneficial to make the same flexibility for CSS associated with CORESET C. We prefer to make the same rules for CORESET C as that of CORESET B.
Offline proposal 1.4:  Support.
Offline proposal 1.5: Support the revised TP for TS 38.214 by Samsung.


	Futurewei
	Offline proposal 1.1: Support.
Offline proposal 1.2: Support and we are ok with Samsung’s revision (e.g., removing “/configuration/activation” from the second sub-bullet).
Offline proposal 1.3: Support.
Offline proposal 1.4: Support.
Offline proposal 1.5: We prefer the TP for TS 38.214.  We are also ok with Samsung’s latest revision on 38.214 TP. 


	Mod V43
	P1.1: No change in content. Minor wording refinement

P1.2: No change in content. Minor wording refinement. 3rd bullet is in brackets per Intel and CATT comment. 

P1.3: No change in content. This is the current situation
· Alt1. Same rule as ‘CORESET A’ (always follow the indicated Rel-17 TCI state)
· MTK (intra), Samsung (intra), Nokia/NSB (intra), Xiaomi (intra), Lenovo/MotM (intra), Spreadtrum, NTT Docomo, LG (intra), Fraunhofer IIS/HHI (intra), NEC, Futurewei 
· Alt2. Same rule as ‘CORESET B’ (can be configured whether to follow the indicated Rel-17 TCI state or not)
· Intel (intra), CATT, Samsung (intra, 2nd pref), CMCC, vivo (intra) 
· Alt3. Follow SS
· Qualcomm, Apple, Ericsson
· Alt4. Using a Rel-15/16 MAC CE mechanism to indicate/configure its Rel-17 TCI state (always not follow the indicated Rel-17 TCI state)
· FL comment: this alternative seems to result in an additional signaling mechanism for no compelling reason although this seems to be the natural outcome if the group cannot agree on one of Alt1/2/3.
P1.4: No change content. This is the current situation.
· Alt1. Follow the same rule as ‘CORESET B’, i.e. whether to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC – if not applied, use the legacy MAC-CE signalling mechanism 
· Qualcomm (for CSS), Lenovo/MotM, Nokia/NSB, MTK, ZTE, CMCC, Samsung, Xiaomi, Apple, NTT Docomo, Huawei/HiSi, Fraunhofer IIS/HHI, OPPO, NEC, CATT, Futurewei 
· Alt2. Always use the legacy MAC-CE signalling mechanism to configure a TCI state which is associated with the serving cell PCID
· Qualcomm, LG, Intel (2nd pref)
· Alt3. Follow the same rule as ‘CORESET A’ only when the indicated Rel-17 TCI state is associated with serving cell PCID
· Intel, Spreadtrum, Qualcomm (for USS)
· Alt4. Follow the QCL of serving cell SSB
· [Ericsson], LG

P1.5: No change in content. Small offline to finalize wording.
 




2. Issue 3 (led by Eko, Samsung)


Table 3 issue 3
	
	Open issue 
	Latest text of proposal (and relevant agreement)

	3.1
	Whether a second configured BAT is needed, e.g. for MPUE or inter-cell BM

	Agreement 
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update,
· Note: It was agreed that the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication
· TBD (maintenance): whether a second configured BAT is also supported, e.g. for MPUE or inter-cell BM
· The detailed ignalling of the BAT is up to RAN2
· FFS: For CC(s) not configured with a common TCI state ID update


	3.2
	Whether and/or how the agreement also applies to CC(s) not configured with a common TCI state ID update
	




Offline conclusion 3.1: On Rel-17 DCI-based beam indication, regarding application time of the beam indication, there is no consensus on supporting a second configured BAT for, e.g. MPUE or inter-cell BM, for a given SCS and all the CCs configured with the common TCI state ID update.


Offline proposal 3.2B: On Rel-17 DCI-based beam indication, regarding application time of the beam indication for CA, in RAN1#108-e, further discuss and select one from the following alternatives for BAT configuration across CCs when common TCI state ID update is not configured/supported:
· Alt1. The BAT is configured per-CC 
· Alt2. Use the same scheme as that with common TCI state ID update, i.e. a common BAT is determined by the CC(s) with the smallest SCS in a band
· Alt3. A BAT list is configured under the cell group config and applied for each CC in the CG. For CCs not configured with a common TCI state ID update, the BAT is determined by the SCS of the active BWP of the CC.


Offline proposal 3.3: On Rel-17 DCI-based beam indication, regarding the CC list for common TCI state ID update, introduce new RRC parameter(s) to configure the CC list 


Table 4 Additional inputs: issue 3 offline
	Company
	Input

	Mod V0
	Please share your views on the 2 issues identified in TABLE 3

	Qualcomm
	For 3.1, prefer single BAT. No fundamental difference for MPUE and inter-cell BM to our understanding. UE will only choose among active panels, so no need additional latency. 

For 3.2, prefer same BAT rule for both per-CC and common CC TCI update. If the concern is the potential different BAT across CCs for per-CC TCI update, then legacy QCL prioritization can be reused either based on rule or implementation. 



	MediaTek
	On Issue 3.1, we prefer to have a second configured BAT for inter-cell BM if the TCI update requires UE to switch between different cells, where UE may need more time to handle timing difference and AGC.

For MP-UE, due to UE power consumption, UE may not be able to activate multiple UE panels simultaneously and panel switching may require additional latency for beam application time. Therefore, for panel switching, UE can report an additional capability with a larger value of minimum application time, and NW can configure an additional BAT accordingly. Then, beam application of a TCI update would be determined according to whether panel switching is performed according to the TCI update. However, how to align the understanding between NW and UE that whether panel switching is performed according to a TCI update is unclear and is unlike to be resolved in Rel-17 maintenance.

On Issue 3.2, since common TCI ID update may not be configured/supported, the BAT is still needed to be configured for a CC per SCS if common TCI state ID update is not configured/supported. Furthermore, per-CC configuration doesn’t violate the previous agreement, i.e., NW needs to configure the same BAT for CCs in the same the list for a given SCS.

	Samsung
	Issue 3.1: We prefer to have two BATs for greater flexibility for example when switching beams from one panel to another or for inter-cell beam management. However, we understand that we are in the maintenance phase now and should avoid introducing new capabilities, so we are fine with a single BAT if this is the majority view.

Issue 3.2: BATs are configured for each CCs. The CCs that follow the same TCI state follow the same BAT (determined by that of the CC with the smallest SCS among the carriers applying the beam indication). If there are two groups of CCs that follow two different TCI states each has its own BAT (based on the BAT of the CC with the smallest SCS in each group CCs applying the same beam indication).

	OPPO
	For 3.1: support single BAT. Due to the assumptions in rel17 inter-cell BM, there is no need to provide different application time for an inter-cell TCI state. For MPUE, as agreed previously, the activation and selection of panels is controlled/implemented by the UE. The system is not aware of that. Thus, it is not feasible to provide multiple BAT for that.
For 3.2:  For CC not configured with multi-CC common TCI state ID update, the BAT shall be determined by the smallest SCS of DL and UL in that CC, which means the same principle is applied here.   

	Apple
	3.1: Support two BAT for MPUE. Panel switching requires more time. Even if it is just a port switching, additional delay should be required.
3.2: We suggest we discuss how to configure common TCI update first. There is one open issue on how to provide the CC list. CCs not configured with common TCI update can be considered as a CC configured in one CC list with a single CC only, which seems to be a special case for common TCI update. But anyway, it seems to depend on detailed design for common TCI update.


	Intel 
	Issue 3.1: Single BAT should be sufficient for MP-UE and inter-cell beam management. For MP-UE, in this release we do not really support panel indication but panel differentiation for the heterogeneous panel case. Therefore, homogeneous panel switching is still spec transparent and hence single BAT is sufficient. For inter-cell beam management, the timing difference greater than CP is not supported and hence the impact is expected to be minimal.  
Issue 3.2: Same principal as common TCI update should be applied for this case. 

	Nokia
	3.1: Our understanding that the UE would select among active panels in the DCI based beam indication which selects one of the activated TCI states. Thus, a single BAT would be needed. 
3.2: We share the same view as Samsung, i.e. each CC group has its own configured BAT. 

	Ericsson
	Issue 3.1: Our understanding is that BAT is the RRC parameter, not a UE capability. With that understanding, it is impossible to have a different BAT for MPUE, since the NW does not know when the UE switches panel. For inter-cell it could work, since the NW knows if it is an intra-cell or inter-cell switch. We think it’s OK to have a separate BAT for inter-cell, and this would need to be accompanied by a corresponding UE capability.
Issue 3.2: Only CCs that are configured for common TCI state update would have the same BAT. What would be the motivation to force the same BAT across CCs in different bands, for instance? Then we tend to agree with Apple that there are still details to settle on the common TCI state update.

	Lenovo
	Issue 3.1: Only one BAT is required. The same BAT value applies to inter-cell and MPUE. There is no difference between intra-cell and inter-cell BM. For MPUE, activate a panel for UL transmission is a separate procedure, so any latency for panel activation shall not be included as part of the BAT. 
Issue 3.2: The NW can configure the same or different BAT for those CCs not part of the CC group. But unless there is some strong reason, a CC not part of the CC group shall be configured the same BAT as a CC of the same SCS in a CC group in the same band. 

	Mod V10
	Please check the offline proposals under Table 3  

Issue 3.1: At this point there doesn’t seem enough consensus in supporting a second configured BAT. We can see if this trend persists. If so, it will be concluded that a second configured BAT is not supported in Rel-17.

Issue 3.2: There are two main alternatives mentioned for the case when common TCI state ID update is not configured/supported. 
· Alt1. Per CC
· MTK, Samsung, Nokia/NSB, Ericsson
· Alt2. Same scheme as that with common TCI state ID update, i.e. determined by the CC(s) with the smallest SCS
· Qualcomm, OPPO, Intel, Lenovo/MotM

FL Note: From the current agreements and state of UE feature discussion, it seems that either all CCs or none of the CCs are configured with the common TCI state ID update. As of now, there is no perceived group of CCs configured with common update and another group not configured with such. If the group is not on the same page on this issue, we may need to discuss and agree on something.

	CATT
	Issue 3.1: Compared with intra-panel beam indication, larger application time is required due to panel switching/activation for inter-panel beam indication. If a single application time value is used for both scenarios, larger X or Y has to be used to fulfill the inter-panel requirement, which would impact the beam indication latency. Therefore, two different application time values are preferred.
Issue 3.2: For those CC(s) not configured with a common TCI state ID update, BAT is configured per-CC, i.e., Alt.1.

	MediaTek
	Offline conclusion 3.2A and Offline proposal 3.2B, we are fine in principle that common TCI state ID update is configured either for all CCs or none of the CCs in the same band, and this should be a proposal for an agreement. We suggest:
Offline proposal 3.2A: On Rel-17 DCI-based beam indication, regarding application time of the beam indication for CA, when common TCI state ID update is configured, a common TCI state ID update is configured applied to all the configured CCs/BWPs [in a same band?], if configured.

However, this agreement still cannot resolve the issue how to provide Y symbols if none of CC is configured with the common TCI state ID update. We don’t think there will be any CC list if none of the CCs is configured with the common TCI state ID update. Based on the comments so far, we think one possible compromise solution is BAT for a given SCS is provided per band, which will not violate the previous agreement and can be decoupled from common TCI state ID update.
Proposal: On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs in a same band.
The detailed signaling of the BAT is up to RAN2

	ZTE
	Offline conclusion 3.1: More than one BAT(s) can be configured, and then gNB can dynamically indicate one of the BAT(s) accordingly (e.g., reusing an existing field in DCI). It can be beneficial for handling MPUE and inter-cell BM case.
Offline conclusion 3.2A: We wonder how to determine the ‘all the configured CCs/BWPs’, e.g., by a RRC parameter (e.g., simultaneousTCI-UpdateList1-r16, simultaneousTCI-UpdateList2-r16 as what we did for Rel-16)? Considering the probable RRC impacts, we think that it should be handled firstly. 

Offline conclusion 3.2B: If going with Alt1, does it mean that cell-group and cell-level BATs are both specified? We prefer to have a unified solution, and it seems that Alt-2 is better. But some clarification may be needed, e.g., how to determine the value of BAT in an OFDM symbol for a target CC, based on the common BAT (that corresponds to the CC(s) with the smallest SCS). 


	Apple
	Offline conclusion 3.1: OK
Offline conclusion 3.2A: OK, but it seems this has already been defined? In our view, how to configure the CC list is still an open issue. We may need to introduce new RRC parameters for the CC list configuration, or we can consider the CCs in one band should belong to one CC list, which can avoid ASN.1 impact. How about the following proposals?
Regarding the CC list for TCI state pool sharing and common TCI state update, down-select one of the following alternatives:
· Alt1: Introduce new RRC parameter(s) to configure the CC list 
· Alt2: The CCs within a band are assumed to be within a CC list
Offline conclusion 3.2B: Support Alt2 with the following revision:
· Alt2. Use the same scheme as that with common TCI state ID update, i.e. a common BAT is determined by the CC(s) with the smallest SCS in a band


	NTT DOCOMO
	Offline conclusion 3.1: Fine. 
Offline conclusion 3.2A: We agree with ZTE’s question. We should first discuss how to indicate CC list of common TCI state ID update. We agree with Apple’s proposal above to down select from Alt.1/2. Our preference is Alt.1, because it is similar as Rel.16, and it has more flexibility than Alt.2.

	Xiaomi
	Offline conclusion 3.1: we are fine with it
Offline conclusion 3.2A: we agree that it is better to discuss how to determine the CC list first
Offline proposal 3.2B: we prefer Alt.1. we are wondering why to determine the BAT for the one CC by the SCS of another CC if they don’t share a same TCI state.  

	Ericsson
	Conclusion 3.1: OK. By logical consequence, there should not be any other UE capability defined.
Conclusion 3.2A: OK. Remove “[in a band]”. This applies to the configured CCs/BWPs.
Proposal 3.2B: We are not sure what we are discussing here. In current RRC spec, the BAT is configured in the PDSCH-Config, thus per BWP. We think that’s fine – what other level would be appropriate? Alt2 is unclear – seems to mix the RRC parameter with something else. 

	Lenovo/MotM
	Offline Conclusion 3.1: Support. 
Offline Conclusion 3.2A: Support.
Offline proposal 3.2B: Support Alt 2 with Apple’s revision. 


	Samsung
	Offline Conclusion 3.1: This is OK in principle, but it might be more clear to say (re-using the wording of the agreement from RAN1#107-e):
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, there is no consensus on supporting a second configured BAT for, e.g. MPUE or inter-cell BM, for a given SCS and all the CCs configured with the common TCI state ID update
Offline Proposal 3.2A: We should first agree on the details of the CC list. Can there be more than one CC list [in a band/across bands]. If this is allowed, each CC list can have its own timing.
Offline Proposal 3.2B: This could follow from 3.2A. For now, we prefer Alt1. If there no common beam across CCs, it would seem natural to not to have a common timeline. For example, we could have the beam on one CC changing and not the other CC (each CC is signaled its own TCI state by a separate DCI Format). The timing of beam indication (DCI Formats with TCI state) could be different on different cells, so it is not clear what is the benefit of having common beam application time, if the timing of beam indication is not synchronized then consequently the timing of the beam application can’t be synchronized.

	Qualcomm
	For offline conclusion 3.1, support
For offline conclusion 3.2A, prefer to remove the bracket for “in a band”. I don’t recall we agreed the inter-band CA.
Agreement
On Rel-17 unified TCI framework, support common TCI state ID update and activation to provide common QCL information and/or common UL TX spatial filter(s) across a set of configured CCs:
· The above applies to intra-band CA
· […]

For offline proposal 3.2B, support Alt2. No fundamental difference between per-CC and across-CC TCI update in terms of BAT. Prefer a unified solution.

	Spreadtrum
	Offline Conclusion 3.1: Support. 
Offline Conclusion 3.2A: Support and prefer to remove the bracket. ‘in a band’ is needed since we only support common TCI state ID update for intra-band CA.
Offline proposal 3.2B: Support Alt 2. We have the same understanding that either all CCs or none of the CCs are configured with the common TCI state ID update.

	CMCC
	Offline conclusion 3.1:   Fine with the conclusion.
Offline conclusion 3.2: For Apple’s proposal on configuration of CC list for TCI state pool sharing, we prefer Alt1.  
For CCs in the configured CC list, the same BAT determined by the smallest SCS is applied.
For CC(s) not configured in the CC list, we see no reason to restrict them use the same BAT. Thus, we support Alt1, i.e., BAT is configured per-CC.

	Mod V24
	3.1: Same content, revised wording per Samsung’s comment

3.2A: Same content, revised wording per MTK’s comment

3.2B: Same content, minor revision per Apple’s comment

3.3: Added this proposal per Apple’s version (CC list), also requested by several other companies

	NTT DOCOMO
	3.2A, we think we should add “in a CC list” in the proposal, otherwise all CCs outside of the CC list are also updated. We support with the following modification.

Offline conclusion 3.2A: On Rel-17 DCI-based beam indication, common TCI state ID update, if configured, is applied to all the CCs/BWPs in a CC list.

3.3, we support Alt.1. One reason is that Alt.1 is similar idea as Rel.16 specification using RRC parameter of simultaneousTCI-UpdateList1-r16 and simultaneousTCI-UpdateList2-r16. Another reason is that Alt.1 has more flexibility to indicate the combination of CCs in a CC list, compared to Alt.2. This would be useful for future extension for inter-band CA.


	Huawei, HiSilicon
	Conclusion 3.1: Without a second BAT for inter-cell and inter-panel case, we are worried that UEs will report longer processing delay for DCI-based TCI indication. So, we prefer to define a second BAT for inter-cell and inter-panel case for both UE capability reporting and RRC configuration. 

Conclusion 3.2A: The meaning of “all the CCs/BWPs” is unclear to us. For example, in the case of FR1-FR2 CA, the common TCI state ID update should be applied to CCs in FR2 only. 

Conclusion 3.2B: For simplicity, prefer Alt-1.

Proposal 3.3: For clarity, we suggest the following revisions. 

Offline proposal 3.3: On Rel-17 DCI-based beam indication, regarding the CC list for TCI state pool sharing and common TCI state ID update, in RAN1#108-e, down-select one of the following alternatives:
· Alt1: Introduce new RRC parameter(s) to configure the CC list 
· Alt2: The CCs within a band are assumed to be within a CC list


	LG
	Offline conclusion 3.1: We have a similar view with many companies (e.g. MediaTek, Samsung, Apple, CATT, ZTE) that two BATs for MPUE is required for inter-panel beam indication by taking panel switching/activation and considering only a single BAT leads larger application time on inter-panel scenario.

Offline conclusion 3.2A: It is unclear for the purpose of BAT or the CC list when common TCI state ID update is configured and the Rel-17 beam indication is applied to ‘all the CCs/BWPs’ in this case. Hence, discussing offline proposal 3.3 is first priority on the CC list applying common TCI state ID update. On the corresponding proposal, Alt1 is preferred.

	MediaTek
	Offline conclusion 3.2A: According to the comments above, we think there is a typo that “in a band” should be kept in the proposal w/o the brackets, instead of removing it. Meanwhile, this will become an agreement.

Offline Proposal 3.2A: On Rel-17 DCI-based beam indication, common TCI state ID update, if configured, is applied to all the CCs/BWPs in a band

Offline proposal 3.3: We see Alt2 in this proposal is the same as 3.2A (if our understanding is correct). Thus, we can merge 3.2A into Alt2 for down-selection. Regarding Alt1, if the intension to have more flexibility to provide the lists as in Rel-16 by simultaneousTCI-UpdateList1-r16 and simultaneousTCI-UpdateList2-r16, we prefer to clarify it.

Offline proposal 3.3: On Rel-17 DCI-based beam indication, regarding the CC list for TCI state pool sharing and common TCI state update, in RAN1#108-e, down-select one of the following alternatives:
· Alt1: Introduce new RRC parameter(s) analogous to simultaneousTCI-UpdateList1-r16 and simultaneousTCI-UpdateList2-r16 to configure the CC list
· Alt2: All the CCs within a band are assumed to be within a the CC list


	Vivo
	Offline Conclusion 3.1: Support.

Offline Conclusion 3.2A: Agree with DOCOMO. The common TCI state ID is applied just across a set of configured CCs but not the CCs in a band.

Offline proposal 3.2B:  
The following was agreed in RAN2 
IT shall be possible to configure the parameter BeamAppTime differnet for different SCS
FFS if parameter BeamAppTime is under the cell group config. 
Our understanding is that the values if further agreed to be a the cell group level can be used for the CC(s) not configured with a common TCI state ID update, i.e., the beam application time of the active BWP on this CC is the BAT corresponding to the SCS of this active BWP in the BAT list under the cell group config.
Thus we prefer to add Alt3 to simplify the signaling design.

· Alt3. The BAT list is configured under the cell group config and applied for each CC in the CG. For CCs not configured with a common TCI state ID update, the BAT is determined by the SCS of the active BWP of the CC.

Offline proposal 3.3: Support Alt1. To avoid common TCI state update being applied to all CCs in a band, new RRC parameters can be introduced like simultaneousTCI-UpdateList1-r16 and simultaneousTCI-UpdateList2-r16, which is determined by RAN2.


	Fraunhofer IIS/HHI
	Offline conclusion 3.1: OK
Offline conclusion 3.2A: The use of ‘all the CCs/BWPs’ without any specifics following it is unclear. The proposal 3.3 seems to address it, though. If 3.3 can take care of the issue all by itself, this conclusion may not be necessary.
Offline proposal 3.3: Slightly prefer Alt. 1

	OPPO
	3.1: ok
3.2A: it should be all the CCs/BWPs in a configured CC list.
3.2B: The proposal seems to mix two different problem together: (1) how to configure the BAT and (2) how to determine the “first slot” when to apply the indicated TCI state. When common TCI state ID update is not configured, i.e., the TCI state is indicated per CC:  The BAT can still be configured per CC group for each SCS and the ‘first slot when to apply the indicated TCI state” shall be determined based on that CC itself.
3.3: Prefer Alt.1 

	Qualcomm
	For 3.1, support
For 3.2A, ok, but why do we need this conclusion? The spec already says to apply to all CCs in the applicable list
For 3.2B, prefer Alt2 for unified solution
For 3.3, prefer Alt1 to reuse existing signaling

	Mod V33
	P3.1: No change

P3.2A: Based on inputs from companies, this is merged into Alt2 of proposal 3.3

P3.2B: Added Alt3 per vivo’s input
This is the current situation
· Alt1 (BAT is configured per-CC): Huawei/HiSi, NTT Docomo, Xiaomi, Ericsson, Samsung, CMCC
· Alt2 (same scheme as that with common TCI state ID update): Qualcomm, ZTE, Apple, Lenovo/MotM, Spreadtrum, 
· Alt3 (BAT list per cell group): vivo


P3.3: This is the current situation
· Alt1: Introduce new RRC parameter(s) to configure the CC list 
· NTT Docomo, Qualcomm, OPPO, Fraunhofer IIS/HHI, LG, vivo, CMCC, Intel
· Alt2: All the CCs within a band are assumed to be within the CC list
· ...
Given the situation, Alt1 is proposed.



	Intel
	Conclusion 3.1: OK
Proposal 3.2B: We prefer Alt-1. It seems to be the cleanest option.
Proposal 3.3: We are ok with Alt-1. 

In addition, we also want to clarify some more details on common TCI state ID update configuration for Rel-17. We have the following agreement in RAN1: 
	On Rel.17 unified TCI framework, for common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of configured CCs/BWPs
· The source RS determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for a target CC can be configured in the target CC or other CC
· For intra-band CA, the following configurations can be supported without additional QCL rules: 
· One source RS across CCs can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs 
· One source RS per CC can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs, and the CC-specific source RSs are further associated with a same QCL-TypeD RS 
· “A set of configured CCs/BWPs” includes all the BWPs in the set of configured CCs 




It should be clarified how the highlighted configurations are supported. Is there an RRC parameter that determines whether the source RS is a single source RS across CCs or whether the source RS is per CC QCL’d with the same Type D RS? Without clarification we are unsure how the source RS is derived for the two modes in this agreement.

[Mod: Please check MTK’s and NTT Docomo’s comments]  

	MediaTek
	P3.2B: We prefer Alt1. Note that Alt1 doesn't violates previous agreement that per-CC BATs still can be provided for CCs configured with the common TCI state ID update but the BATs shall be the same.
 
Regarding Alt2, this is still an incomplete proposal. A common BAT is determined by the CC(s) with the smallest SCS in a band. But how to provide the BAT for the CC(s) with the smallest SCS?

P3.2: Re commend from Intel, to our understanding, these are two possible NW configurations that UE can expect, but which one is used is decided by NW. We don't see an explicit RRC parameter is needed to indicate which NW configuration is used, UE can determine it just based on the TCI state configurations.


	Lenovo, Motorola Mobility
	Offline proposal 3.2B: Support Alt.2
Offline proposal 3.3: Support

	NEC
	Conclusion 3.1: We share similar view with Huawei, we prefer to define a second BAT for inter-cell and inter-panel case. 

Offline proposal 3.2B: We prefer Alt 1.

	CATT
	Offline proposal 3.2B: Support Alt.1 for simplicity.
Offline proposal 3.3: Support. Multiple CC lists could be included in a band.

	NTT DOCOMO
	P3.2: Re Intel’s question, for DL CH/RS sharing the same R17 TCI with UE dedicated PDSCH/PDCCH, following QCL rules are allowed for configuration of R17 TCI state (per RAN1#106bis agreement).
· Option 1: QCL type A TRS + QCL type D CSI-RS for BM
· Option 2: QCL type A TRS + QCL typeD TRS (the same TRS)
The yellow highlighted “One source RS across CCs” means option 1, and the yellow highlighted “One source RS per CC” means option 2. Hence, UE can understand which mode is configured, by checking the configuration of QCL type A/D RS in R17 TCI state.

	Mod V43
	P3.1: No change

P3.2: This is the current situation
· Alt1 (BAT is configured per-CC): Huawei/HiSi, NTT Docomo, Xiaomi, Ericsson, Samsung, CMCC, Intel, MTK, NEC, CATT
· Alt2 (same scheme as that with common TCI state ID update): Qualcomm, ZTE, Apple, Lenovo/MotM, Spreadtrum, 
· Alt3 (BAT list per cell group): vivo

P3.3: No change




3. Issue 4 (led by Bo, ZTE)

Table 5 issue 4
	
	Open issue 
	Latest text of proposal (and relevant agreement)

	1.1
	Confirm the WA as right
· Sub-issue #1: If in addition also identical value sets are allowed
	Working Assumption
Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises the max supported number of SRS ports
· For any two different value sets, at least one capability value needs to be different 
· FFS: If in addition also identical value sets are allowed.
· Whether the UE capability value set can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session

Conclusion
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection via UE reporting a list of UE capability value sets, other than the max supported number of SRS ports (note: currently pending endorsement in proposal 4.A), there is no consensus on supporting another UE capability type

	1.2
	Reporting format:
· Down-select (maintenance)
· Option 1
· Option 2
· Additional information: whether/how to take DL-only panel into account in the report
	Agreement
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection via UE reporting a list of UE capability value sets, the correspondence between each reported CSI-RS and/or SSB resource index and one of the UE capability value sets in the reported list is determined by the UE (analogous to Rel-15/16) and is informed to NW in a beam reporting instance. 
· The Rel-15/16 beam reporting framework is used, i.e. the index of corresponding UE capability value set is reported along with the pair of SSBRI/CRI and L1-RSRP/SINR (up to 4 pairs, with 7-bit absolute and 4-bit differential) in the beam reporting UCI and down select (maintenance) between the following two options:
· Option 1: UE can report one index for all the reported CRIs/SSBRIs in one beam reporting
· Option 2: UE can report one index for each reported CRI/SSBRI in one beam reporting.
· FFS: whether/how to take DL-only panel into account in the report
· FFS: Time-domain behaviour, e.g. the support periodic, semi-persistent, and aperiodic reporting 
· FFS: Semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured
· (Working assumptions): Support acknowledgement mechanism of the reported correspondence from NW to UE, which doesn't preclude reusing/reinterpreting existing signaling/procedure
· FFS (maintenance): the application time for the reported correspondence (if any), the exact acknowledgement mechanism and whether spec impact is needed, e.g. based on TCI state update, BFR response like mechanism, including the application time for the reported correspondence, if any
· No new DCI format and no new RNTI are introduced for this function.

	1.3
	Time-domain behavior
· Periodic, semi-persistent, and aperiodic reporting?
· Any rules, e.g. Semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured
	

	1.4
	Confirm the WA as right, i.e., support acknowledgement mechanism of the reported correspondence from NW to UE
· [bookmark: _Hlk95122492]Sub-issue #1: Application time for the reported correspondence (if any),
· Sub-issue #2:  Details on acknowledgement mechanism, e.g. based on TCI state update, BFR response like mechanism, etc.
	




Offline proposal 4.1a: Confirm the following working assumption as an agreement with the following refinement (highlighted in red):
Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises the max supported number of SRS ports
· For any two different value sets, at least one capability value needs to be different 
· [bookmark: _GoBack]FFS: If iIn addition also identical value sets are allowed.
· Whether the UE capability value set can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session

Offline proposal 4.1b: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,
· From the perspective of UE capability, maximum number of supported UL Tx layers = min{maximum number of SRS ports for a reported set, maximum number of UL Tx layers reported by UE capability}

Offline proposal 4.2a: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, UE can report one index of UE capability value set for each reported CRI/SSBRI in one beam reporting.

[Offline proposal 4.2b: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, one value of the max supported number of SRS ports (e.g., 0) is reserved to indicate the DL-only panel]

Offline proposal 4.3: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, all types of time-domain behavior, i.e., periodic, semi-persistent, and aperiodic reporting, are supported for the enhanced beam report with index(es) of UE capability value set.
· [FFS: Semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured]
· [In such case, the candidate periodicities for periodic report are subjective to UE capability]

Offline proposal 4.4: Regarding acknowledgement mechanism of the reported correspondence from NW to UE, down-select the following alternatives:
· Alt-1: Being based on TCI state activation/update mechanism where the activated TCI state includes reported RS (SSBRI or CSI-RS) [and is additionally associated with the index of UE capability value set];
· Alt-2: A dedicated SS can be configured to send the ACK, which is like PCell-BFR.
· Alt-3: A scheme based on the BFR response in SCell BFR
· Alt-4: acknowledgement mechanism is not supported.

[Offline proposal 4.5 (from LGE): Regarding how to update the number of SRS ports according to UE reporting, down-select the following alternatives:
· [Alt1: via UL BWP switching where each UL BWP has different number of SRS ports
· FFS: BWP fallback mechanism which would let NW to control UE panel, i.e. switch to a specific UE panel or panel type when timer expires.]
· Alt2: via SRS resource set selection by DCI where each set has different number of ports
· Note1: ‘SRS resource set indicator’ is already specified in DCI format 0_1/0_2 and it provides functionality to select one SRS resource set by the DCI between two SRS resource sets configured by RRC
· Note2: TPMI/TRI mapping for varying number of SRS ports is already specified for fullpowerMode2.
· FFS: Any other RRC parameters, e.g., the maximum number of UL layers, codebook subset, uplink full power mode, configuration of SRS for antenna switching and so on, may need to be updated simultaneously with the number of configured SRS ports.]


Table 6 Additional inputs: issue 4 offline
	Company
	Input

	Mod V0
	Please share your views on the 4 issues identified in TABLE 1

	MediaTek
	Issue 1.1: Since it is unlikely to reach consensus on support of identical UE capability value sets, we suggest to confirm this WA with removal of the FFS part.

Issue 1.2.1 (reporting one index for all the reported CRIs/SSBRIs or each reported CRI/SSBRI): According to main bullet of the agreement made in RAN1#107, UE should be able to determine the correspondence between each reported CSI-RS and/or SSB resource index and one of the UE capability value sets in the reported list. Since the UE panel activation is fully up to UE implementation, the reported CRIs/SSBRIs may correspond to the same or different UE panels depending on the UE implementation. Thus, it is not reasonable to restrict UE to report only one index for all the reported CRIs/SSBRIs in a beam reporting instance. Option 2 should be adopted.

Issue 1.2.2 (whether/how to take DL-only panel into account in the report):  In RAN1#103, RAN1 agreed that UL Tx panel(s) are assumed to be a same set or subset of DL Rx panel(s), which means there could be DL-only panel if UE activates more than panels. 
	Agreement from RAN1#103
In Rel-17 enhancement on MP-UE to facilitate fast UL panel selection and MPE mitigation, UL Tx panel(s) are assumed to be a same set or subset of DL Rx panel(s)



Thus, it is natural to allow UE to indicate the DL-only panel in beam reporting. Regarding how to indicate the DL-only panel in beam reporting, we see there are two possible mechanisms, and we are fine with either way
· Alt1: Reserve one UE capability value set index to indicate the DL-only panel
· Alt2: Reserve one value of the max supported number of SRS ports (e.g., 0) to indicate the DL-only panel
Issue 1.3: It is unclear for us why the time-domain behavior for beam reporting needs to be restricted. More calcifications are needed. Otherwise, all of the time-domain behaviors can be supported.

Issue 1.4: In our view, TCI state activation can be used to provide the acknowledgement to the reported correspondence. TCI state activation is usually transmitted by NW once it receives beam reporting from UE. Also, in order to perform time/frequency/beam tracking on the active TCI state(s), when UE receives TCI state activation command from NW, UE will activate the UE panel(s) corresponding to the active TCI state(s). Therefore, it is natural to provide the acknowledgement to the reported correspondence in TCI state activation, e.g., when an activation command maps a TCI state ID to a codepoint of TCI field, the activation command can also associate an index of UE capability value set with the TCI state ID to confirm the correspondence reported from UE. Meanwhile, the application time for TCI state activation can be reused for the reported correspondence.

	Apple
	1.1: OK to confirm the WA. But as a result of the conclusion, UE cannot report additional info other than maximum number of ports, we think it is necessary to clarify the UE capability assumption for some aspects, e.g. maximum number of UL Tx layers = min{maximum number of SRS ports for a reported set, maximum number of UL Tx layers reported by UE capability}

1.2: Support option 2. Since the only difference between different sets is maximum number of antenna ports, the maximum number of sets could be limited – most likely only 2 sets are supported. Then the overhead for set index report would not be a problem. Option 2 can provide better flexibility for option 1, as well as better forward compatibility.
We failed to see the necessity to consider DL only case.

1.3: We are ok to support periodic report only or support all kinds of report with the restriction that AP/SP is can only be triggered when periodic report is configured. The problem for standalone aperiodic report is that UE cannot switch the panel if gNB does not trigger beam report any more.

1.4: We support to confirm the WA.
Sub-issue #1: Application time is X ms after the ack of beam report, where X can be 3ms
Sub-issue #2: A dedicated SS can be configured to send the ACK, which is like PCell-BFR. There is one problem for TCI state update that UE may switch panel to receive the same NW beam due to UE’s rotation. In that case, the NW beam does not change. 


	LG
	1.1: Support confirming WA. No strong view on the FFS part.
1.2: Option2. Regarding DL only panel, we prefer to solve this issue by allowing UE to report max supported number of ports is zero for a UE capability value set as discussed in UE feature session (i.e. Alt2 in MediaTek’s input). In this way, UE can indicate whether the reported CRI/SSBRI is for DL purpose or for UL purpose. 
1.3: support all types. We are ok to define the rule in ‘e.g.’, i.e., semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured
1.4: TCI indication signaling and SRS resource set indication (or BWP switching command) can be reused as the acknowledgement to the reported correspondence from NW to UE.

@Mod, In addition to above issues, we’d like to suggest to clarify how to update the number of SRS ports according to UE reporting. There may be two options. 
- Alt1. via UL BWP switching where each UL BWP has different number of SRS ports
· For this alt, it needs to be clarified how to handle BWP fallback mechanism which would let NW to control UE panel, i.e. switch to a specific UE panel or panel type when timer expires.
- Alt2. via SRS resource set selection by DCI where each set has different number of ports
· Note1: ‘SRS resource set indicator’ is already specified in DCI format 0_1/0_2 and it provides functionality to select one SRS resource set by the DCI between two SRS resource sets configured by RRC
· Note2: TPMI/TRI mapping for varying number of SRS ports is already specified for fullpowerMode2.

Considering large RRC overhead of Alt1 and Rel-18 extension to simultaneous multi-panel Tx, our preference is Alt2. 

	OPPO
	1.1: Ok to confirm the WA and prefer to include that reporting identical value sets is allowed in addition.  The purpose of this UE capability reporting is to report the number of UE panels that the UE would switch. Restricting to different value sets would deviate the original purpose.
1.2: If we can clarify that only up to two UE capability sets are supported, it is ok to support Option 2.
DL-only case: we do not see the use case for DL-only panel. The whole design is for UE-innated Panel selection for UL transmission. The mapping between CRI/SSBRI and UL panel can be explicitly reported to the gNB through the new reporting mechanism or implicitly through UE implementation based on legacy beam reporting. 
1.3: Do see why we need to restrict the time behavior.  To solve the problem raised by Apple, we can consider UE-initiated beam reporting.
1.4: First of all, we cannot confirm the WA before we can settle down the detailed design for the ack mechanism. Suggest we discuss the detailed designs. 
On Sub-Issue #1: a dedicated ACK for the beam reporting, for instance, some mechanism similar to the response to the BFRQ.
On Sub-issue #2: technically, TCI state update can not be used as the acknowledgement.  Because the TCI state update signaling is not tightly associated with this new beam reporting. No matter the UE reports such a beam reporting or such a beam reporting is received by the gNB or not, the gNB always sends TCI state update signaling according to its scheduling requirement. In other word, sending TCI state update is not dedicatedly for beam reporting. Thus, we support to have a dedicated ACK for the beam reporting, for example some mechanism similar to the response to the BFRQ.
We share the same views as LG, that we need to discuss and clarify how to update the SRS resource port. And We prefer Alt2 for this issue.

	Samsung
	Issue 1.1: confirm WA, no strong view regarding the FFS
Issue 1.2: support Opt2. One index for all CRIs/SSBRIs (Opt1) seems artificial/restrictive. Re FFS on DL-only panel, we fail to see the need for a UE reporting for this.
Issue 1.3: support all TD behaviors (that are supported for beam reporting), no need for specifying any restrictions/rules
Issue 1.4: confirm WA
· Sub-issue1: a fixed delay after sending ACK seems sufficient
· Sub-issue2: prefer a simple solution, hence support using TCI state update as the ACK mechanism. For instance, a code-point value (e.g. 0) can be used for this.

	Qualcomm
	For 1.1, prefer to confirm the WA. Prefer identical value sets are not allowed, since no clear use case
For 1.2, 
· We prefer Option 2, which essentially allows UE to associate different panels with different DL RSs. In case of Option 1, the remaining DL RSs except for the best one may have worse RSRP if they are enforced to map to the same panel as the best DL RS. To learn the best RSRP per DL RS, gNB may have to schedule multiple reports, which may cause more overhead than Option 2. In addition, even if only a single report is sent, the overhead saving of Option 1 is marginal, since at most 2-bit SRS port number is needed per DL RS. The corresponding overhead increase should not be significant compared with existing bits for the DL RS ID and corresponding RSRP.
· We think indicating DL-only panel is beneficial, otherwise, UE can only report non-DL-only panel for the DL beam report, which will result in worse performance than legacy reporting. The indicating of DL-only panel can be simply by UE reporting 0 for SRS port number.
For 1.3, fine to support all types of reports, including P/SP/AP. Don’t see the need for additional rule
For 1.4
· Not support to confirm the WA without clarifying the scheme/benefit. It is time to directly discuss them. 
· Application time is not needed at least for dynamically scheduled UL Tx. Because the time from DCI to scheduled UL Tx is sufficient for UE to switch to corresponding panel with desired port #, as in R15/16.
· For the ack, in our view, the UCI reliability issue should be fundamentally addressed by introducing UCI retransmission mechanism, which can also serve as implicit acknowledgement for the UCI report. For example, DCI can request retransmission of a beam report for a particular reportConfigID. If no retransmission is requested within X ms after the beam report, UE may assume that the beam report has been successfully received.  

	Spreadtrum
	Issue 1.1: Confirm the WA, prefer to support identical value sets since it will bring implementation flexibility without additional spec impact.
Issue 1.2: Support Option 2. If UE supports to measure beams with different panels for a reportConfig, it’s natural to support reporting beams associated with different panels together. No need to report DL-only panel.
Issue 1.3: Support all time domain behaviors.
Issue 1.4: we prefer to directly discuss the details without confirming the WA.

	NTT Docomo
	1.1: Support to confirm the WA. Identical value sets may not be needed.
1.2: Support option2. Support to take into account DL-only panel.
1.3: Support all types of report
1.4: We share similar view with Oppo/Qualcomm/Spreadtrum to discuss the detailed design before confirming the WA.

	ZTE
	1.1: Support to confirm the WA. For FFS part, identical capability value sets should be allowed. In that case a panel may correspond to a capability value set, then whether different TCI states correspond to different panels or the same panel can be known by NW which may affect scheduling rule, e.g., if additional latency for panel switching time should be considered. 

1.2: Support option 2. Option 1 can provide only one capability value set index for all the reported CRIs/SSBRIs in one beam reporting, which is too restrictive, and the number of CRIs/SSBRIs in one beam reporting would be reduced due to this limitation which is not reasonable. 
For DL only panel, we agree with MTK’s analysis that DL only panel exists and needs to be reported, e.g. via reporting a value indicating that there is none of capability value sets (reported by the UE) corresponding to the reported CRIs/SSBRIs. 

1.3: Support all types of time behaviors. Seems no need for the rule of “FFS: Semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured.” 
Generally speaking, which types of time behaviors are supported by the UE depends on UE capability report. 
For semi-persistent or periodic reporting, in order to accommodate UE panel switching, UE can further indicate recommended periodicities, e.g. as a capability, then gNB configures a periodicity based on the reported periodicities.

1.4: Support to confirm the WA.
- For Sub-issue #1: Application time for the reported correspondence (if any), should be specified, e.g. a time period after response ACK message, analogous to unified TCI application time. 
- For Sub-issue #2: Acknowledgement mechanism based on TCI state update could be adopted. As OPPO pointed out, TCI state update cannot be used as response directly, but can be used with some enhancements, e.g. TCI state activation can be associated with a UE capability value set index (as MTK proposed) or the number of SRS ports. This is analogous to response scheme for legacy beam reporting. 

In addition, when the capability set is reported to NW, how to use it, e.g., to reflect changing of number of ports, should be discussed, as LG pointed out. We don’t think Alt1 discussed by LG (via UL BWP switching) is a good way. That may cause a larger number of candidate BWPs which is unnecessary if UE supports multiple capability value sets. Alt2 is acceptable, i.e. different number of ports can be associated with different SRS resource sets. Alternatively, different number of ports can also be associated with different SRS resources within a SRS resource set, similar to for full power, but this is for different panel capabilities. 
Based on LG’s suggestion, we may have two options for Alt2 as follows.
To clarify how to update the number of SRS ports according to UE reporting. Select one of the following options: 
- Option 1. via SRS resource set selection by DCI where each set can have different number of ports
- Option 2. via SRS resource selection by DCI, e.g. SRI, where each resource can have different number of ports


	CMCC
	1.1: Support to confirm the WA with allowing to report identical value sets. In our understanding, the original purpose of UE-panel selection includes homogeneous panel case, and support identical value sets can bring more flexibility for NW.
1.2: Support Option 2.  We support to report DL-only panel. We have agreed that the UL Tx panel(s) can be a same set or subset of DL Rx panel(s). One possibility is that the reported CRI is a good beam for DL, but the corresponding panel is not activated for UL. For the possible mechanisms, either reserve one UE capability value set index or reserve one value of the max supported number of SRS ports is fine to us.
1.3: Support all kinds of report.
1.4: Support to confirm the WA. For the ACK for the beam reporting, we think there are two case. One case is that the beam reporting is carried on PUCCH, the other case is the beam reporting is carried on PUSCH. For PUCCH, the ACK can be like PCell-BFR, and for PUSCH, the ACK can be like SCell-BFR. 
For the SRS resource port update issue raised by LG/ZTE, we prefer Option 1 of Alt2, i.e. via SRS resource set selection by DCI.

	Huawei, HiSilicon
	Issue 1.1: Support with the FFS added. 
Issue 1.2: Support Option 2, which could avoid multiple reports for multiple panels.
Issue 1.3: Fine for all reporting types. Additional restriction/rule needs to be further discussed.
Issue 1.4: We still don’t see a strong need to define acknowledgement mechanism.

	Vivo
	For issue 1.1, Support to confirm the WA. No strong view on the FFS.
For issue 1.2, 
Support option 2. Option 2 is flexible enough to support different implementation of panel activation at UE. 
Don’t support a mixed report format for DL-only panel selection and UL-only panel selection. For Rel-17 unified TCI framework, joint TCI and separate TCI are configured by RRC. When joint TCI is configured, the optimal UE panel for DL and for UL are the same and there is no necessity to support DL-only panel is not required in this case. When separate TCI is configured, it is also not necessary to further optimize for different DL-only panel and UL-only panels in this case since different beam report types can be configured by gNB, e.g., RRC parameter reportQuantity set to legacy value in Rel-15/16 or new value in Rel-17 can be used to indicate DL-only or UL-only panel selection.

For issue 1.3, Support to reuse legacy time-domain behavior of beam report, e.g. periodic, semi-persistent and aperiodic reporting. Don’t introduce new triggering behavior for semi-persistent and/or aperiodic reporting. It is up to gNB implementation for time-domain behavior configuration.

For issue 1.4, It is not necessary to define new acknowledgement mechanism for beam report in Rel-17. 
The UL panel selection with different supported number of ports can be realized through BWP switching, regardless of whether the beam report including the correspondence is lost. If the gNB is ready to schedule UL transmission with a specific port #, target BWP needs to be switched firstly for a target panel selection. If the new beam report is lost, the indicated TCI state is based on the old beam report. The subsequent triggered SRS and scheduled PUSCH with the specific port # on the target panel are based on the old optimal SSBRI/CRI. Similar to legacy gNB implementation, for example, when the gNB detects the deterioration of uplink performance, the gNB can re-trigger the beam report to update the correspondence between index and SSBRI/CRI. 


	Nokia
	1.1: We support to confirm the WA with allowing to report identical value sets. Allowing to report identical value sets would be future-proof for the potential simultaneous two-panel uplink transmission in Rel18.
1.2: We support Option 2 as it provides better flexibility and can reveal the actual best beam pair links. As the reporting is for UL transmission purposes we don’t see strong need for the DL-only panel reporting. If the DL-only panel was reported it should be made sure that the UE would report also SSBRI/CRI for the UL panel as well. 
1.3: Support all time domain behaviors without any additional rule.
1.4: We support the acknowledgement mechanism in order to keep NW and UE aligned. 
Sub-issue #1: The application time for MAC-CE based TCI state activation can be reused for the reported correspondence.
Sub-issue #2: Acknowledgement mechanism could be based on TCI state activation/update mechanism where the activated TCI state includes as QCL-TypeD RS or is QCLed in terms of QCL-TypeD with one of the reported RS (SSBRI or CSI-RS) in the report. Then UE can assume that the SRS resource set which can be triggered or which is to be used is the one that is associated with the same capability set index as the UE provided in the report together with the reported RS.


	Xiaomi
	1.1: support to confirm the WA. While for the identical value set, we prefer to be not allowed since there is no use case in Rel-17.
1.2: support Option 2 for flexibility. While for DL-only panel, we prefer to support it and prefer Alt 2 proposed by MTK and also proposed during the discussion in UE feature session.
1.3: support all time domain behaviors.
1.4: application time for MAC-CE based TCI state activation can be reused. And the MAC-CE based TCI state activation can be reused for acknowledgement if there is at least one activated TCI state indicating a CRI/SSBRI reported in the beam report. 


	CATT
	Issue 1.1: Confirm the WA. Prefer to support identical value sets since the capability value set reporting not only indicates NW the capability of each panel but also the number of panels. Without knowing the number of panels, panel selection can’t be implemented. In addition, restricting identical capability value sets reporting will restrict the UE implementation with multiple symmetric panels.
Issue 1.2.1: Support option 2. Option 2 is more flexible than Option 1. The reporting by Option 1 is well supported with Option 2. Although option 1 can save few bits for beam reporting UCI than option 2, the overhead saving is not significant in comparison with the existing bits for beam index and the corresponding L1-RSRP.
Issue 1.2.2: The beam reporting will be used for “uplink panel selection”, if the reported beam is from a DL-only panel, such information can’t be used for uplink panel selection. This case should be considered in the beam reporting. To solve this issue, we are fine with Alt2 in MediaTek’s input.
Issue 1.3:  Support Periodic, semi-persistent, and aperiodic reporting.
Issue 1.4: We don’t see the need for acknowledgement. If gNB does not correctly receive the new beam report, TCI state indication is based on previous beam reporting. The following SRS and PUSCH transmission shall also follow the indicated TCI. The only issue is that the panel/beam used by UE is not the latest/preferred one. But as UCI missing is rare event, there would not be significant impact to system performance. Furthermore, if TCI indication is used as acknowledgement, gNB would be enforced to send a TCI indication after receiving a beam report. This is not desired behavior from network perspective. 
Regarding the update the number of SRS ports, we have a clarification question on the two options proposed by ZTE. SRS resource or SRS resource set with different number of antenna ports would be RRC configured to UE. Is the DCI in both options are used to select the resource/resource set for SRS transmission? That is, only the SRS resource/resource set selected by the DCI would be transmitted, and the other resources/resource set would not be transmitted.

	Mod V16
	Based on above inputs, there are the following observations:
· Regarding Issue 1.1, all companies support to confirm the working assumption. Although there may be a little bit controversial for allowing identical value sets or not, there is majority views for allowing to report identical value sets. So let's try the majority views firstly. 
· Support (8): OPPO, Spreadtrum, ZTE, CMCC, Huawei, HiSilicon, Nokia, CATT
· Neutral (4): MediaTek, LG, Samsung, vivo, 
· Negative (2): NTT DOCOMO, Xiaomi
Then, regarding UE capability for maximum number of supported layers, personally speaking, Apple raised a good point. But there is no further reply to their views, and so I put the corresponding bullet in the bracket for further reviews. 

· Regarding Issue 1.2, the companies’ views on two candidates are summarized as follows:
· Option 1 (0):
· Option 2 (16): MediaTek, Apple, LG,  OPPO, Samsung, QC, Spreadtrum, NTT DOCOMO, ZTE, CMCC, vivo, Huawei, HiSilicon, Nokia, Xiaomi, CATT,
It seems that there are clear majority views, and regarding whether additional restriction for up to two UE capability sets raised by OPPO, we may have further discussion on UE features.
Then, regarding additional information for taking DL-only panel into account in the report, we have the following observations. Unfortunately, we have to make a conclusion that there is no consensus on this enhancement. Everyone fine?
· Support (8): MediaTek, LG, QC, NTT DOCOMO, ZTE, CMCC, Xiaomi, CATT
· Negative (6): Apple, OPPO, Samsung,  Spreadtrum, vivo, Nokia

· Regarding Issue 1.3, it seems that no companies prefer to have any restriction for time-domain behavior. Regarding any rules, at least Samsung, Qualcomm, vivo and Nokia provide negative views, and so this FFS is put in the bracket for further reviews. 
Besides, ZTE provides another candidate for UE capability reporting in order to save the concerns about the flexibility of panel-switch-related reporting. 

· Regarding Issue 1.4, we have the following observation for confirming the WA or not
· Support (8): MediaTek, Apple, LGE, Samsung, ZTE, CMCC, Nokia, Xiaomi 
· Not support (8): OPPO/Spreadtrum/NTT-DOCOMO(details are needed), QC, Huawei, HiSilicon, vivo, CATT
Since several opponent companies prefer to discuss the details firstly, the candidates are summarized according to the proponent companies’ input. As a suggestion, we may also need to identify the necessity of this ACK mechanism firstly, which can be summarized for facilitating the subsequent official discussion.
· Regarding mechanism of updating the number of SRS ports as raised by LGE, I initially thought that it might be controversial and could be left for the subsequent official discussion. But, after reviewing companies’ input, it seems that many companies are interesting about this part, and it may have RRC impact. So, some candidates are summarized for further discussion.  

	CMCC
	Offline proposal 1.1: Support. Also support to remove the brackets for the last bullet.
Offline proposal 1.2a: Support.
Offline conclusion 1.2b: Not support.
 In RAN1#103-e meeting, we have agreed that the UL Tx panel(s) can be a same set or subset of DL Rx panel(s). In Rel-15/16, the purpose of beam reporting is to find proper DL beams. In Rel-17, the beam reporting framework is enhanced to report the index of corresponding UE capability value sets, but the basic purpose to find proper DL beams should be kept. If a CSI-RS/SSB with highest L1-RSRP/SINR is measured by a UE with a DL-only panel, the UE should report the CRI/SSBRI. 
To indicate the DL-only panel information, two alternatives are provided by MTK. For Alt 1, one reserved index of UE capability value set is used to indicate the DL-only panel. For Alt 2, max# of SRS ports 0 is used to indicate the DL-only panel. The difference between Alt 1 and Alt 2 is whether UE needs to report max# of SRS ports for DL-only panel. We slightly prefer Alt1, but can also accept Alt 2.
[Mod]: Thanks for your nice clarification. Please review my update.
Offline proposal 1.3: Support
Offline proposal 1.4:  We support a dedicated ACK for beam reporting carried on PUCCH. But if the beam reporting is carried on PUSCH, do we still need a dedicated SS to send the ACK? In such case, we think a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the beam reporting and having a toggled NDI field value can be treated as ACK for the beam reporting.
Offline proposal 1.5: Support Alt2.

	LG
	Offline proposal 1.1: Support. The text in the square-brackets looks ok in principle but maximum number of SRS ports for each reported set cannot be larger than maximum number of UL Tx layers to our understanding. If this is correct, we can simply say ‘maximum number of supported UL Tx layers = maximum number of SRS ports for a reported set’. 
[Mod]: If my understanding is correct, in NR, a UE can report that the max #. of supported UL layers < max #. of SRS ports, e.g., only support either 1 or 2 layer UL transmission for 4-Tx UE.
Offline proposal 1.2a: Support.
Offline conclusion 1.2b: Not support. We may continue to discuss this in UE feature session about whether to allow ‘zero’ for the max number of ports.
[Mod]: Got it. Please review my update.
Offline proposal 1.3: Support
Offline proposal 1.4:  We think that this has dependency on proposal 1.5 since SRS resource set switching or BWP switching command can be understood as ACK for UE. So, suggest to resolve 1.5 first.
Offline proposal 1.5: Support Alt2.

	Apple
	Offline proposal 1.1: it seems that maximum number of UL layers can be reported by signalling other than UE capability, which is introduced in UE power saving. So we suggest the following change.
Offline proposal 1.1: Confirm the following working assumption as an agreement with the following refinement (highlighted in red):
Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises the max supported number of SRS ports
· For any two different value sets, at least one capability value needs to be different 
· FFS: If iIn addition also identical value sets are allowed.
· Whether the UE capability value set can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session
· [From the perspective of UE capability, maximum number of supported UL Tx layers = min{maximum number of SRS ports for a reported set, maximum number of UL Tx layers reported by UE capability}]
[Mod]: OK

Offline proposal 1.3: We still have concern to support SP/AP report, as UE may not be able to switch panel if there is no beam report triggered. 

Offline proposal 1.5: It seems we should discuss what needs to be updated first. Our understanding is that in addition to number of SRS ports, several other RRC parameters, e.g. the maximum number of UL layers,  codebook subset, uplink full power mode, configuration of SRS for antenna switching and so on, may need to be updated. 
[Mod]: Okay. Please review the updated proposal.

	NEC
	Offline proposal 1.1: Support. We also support identical values for different value sets, and we think it can be represented by a ‘repeated number of capability value sets’ instead of reporting multiple capability value sets. 
As to the maximum number of UL layers, we would like to also point out that before the first beam report containing this value set info, NW does not know which value (e.g., max. number of SRS ports) can be assumed. Therefore we suggest to add that the smaller max. number of SRS ports in multiple UE capability value sets is to be assumed initially or by default.
[Mod]: Other companies are encourage to review this suggestion from NEC, although not captured in the updated offline proposals since being raised firstly
Offline proposal 1.2a: We are fine with both option 1 and 2. Actually we think it is much more common to report beams associated with one panel in one beam report.
Offline conclusion 1.2b: Other than ‘DL-only’, the need we see is to reserve a special status of UE capability value set index in a beam report to represent that this beam (SSBRI/CRI) is not suitable for UL transmission.
Offline proposal 1.3: Support. Also support to remove the bracket to restrict that semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured
Offline proposal 1.4:  From the perspective of protecting the report, since periodic report is assumed (and AP/SP reporting is associated with it, as in offline proposal), there is actually no need to have ACK mechanism. In addition, NW can trigger AP/SP reporting as NACK message when periodic reporting is not received successfully as expected. 
[Mod]: One new sub-bullet of not supporting is added.
Offline proposal 1.5: We need more information about the proposal. In our understanding, different SRS resources (with different number of ports) can be configured if multiple value sets are reported. If it is the case, it is up to NW to determine the configuration/activation/trigger of different SRS resources, and we don’t see the need of updating the number of SRS ports.

	OPPO
	1.1: generally ok
1.2a: we think both Option 1 and Option 2 shall be supported because they have different use cases. 
[Mod]: Okay, and has been captured in the updated observation.
1.2b: ok
1.3: The concern raised by Apple looks reasonable. The design here might depend on how the beam reporting will be used in the system. More discussion is needed.
 1.4: since many companies suggested the ACK mechanism might not be needed. Suggest to add one Alt for this option here. And CMCC raised very good point that the ACK to PUSCH can also be considered as ACK for the reporting, like in SCell-BFR. Suggest to list it as well.
Offline proposal 1.4: Regarding acknowledgement mechanism of the reported correspondence from NW to UE, down-select the following alternatives:
· Alt-1: Being based on TCI state activation/update mechanism where the activated TCI state includes reported RS (SSBRI or CSI-RS) [and is additionally associated with the index of UE capability value set];
· Alt-2: A dedicated SS can be configured to send the ACK, which is like PCell-BFR.
· Alt-3: A scheme based on the BFR response in SCell BFR
· Alt-4: acknowledgement mechanism is not supported.
[Mod]: Okay.
1.5:  As we agreed, the panel selection is controlled by the UE. Thus in either Alt or any extra Alt, it shall be clarified that the selection of SRS resource set or BWP or other configuration is controlled by the UE The same principle shall be applied to every Alternative design here for this issue. 

	Intel
	Proposal 1.1: We do support having identical UE capability value set reports. The discussion so far has revolved around the use of different panel TYPEs i.e., UE panels with different number of ports. Introducing identical reporting makes things ambiguous where now this may imply that the UE capability value set index may or may not directly map to a panel index. In our understanding, for Rel-17 switching between homogenous panels is transparent to the specification and only switching between heterogenous panels is under discussion. We are ok to confirm the remaining parts of the WA. 
[Mod]: Typo? ‘NOT support…’
The final added bullet related to how maximum number of UL layers is defined should not be a part of this WA. It can be treated as a separate proposal
[Mod]: Okay
Proposal 1.2a: OK
Proposal 1.2b: OK if there is no consensus since the use case is not very clear. But one option could be to include {0} as a candidate value of the UE capability value set to indicate DL-only panel
Proposal 1.3: OK without sub-bullets for now
Proposal 1.4: First, we think acknowledgement is necessary. An implicit method such as activation of a TCI state associated with reported SSBRI/CRI and UE capability value set index only works if there is guarantee from the UE side that panel change does not occur before such TCI state is activated and applied. Since homogeneous panel switching is in general spec transparent as in Rel-15/16, in Rel-17 for the case of switching panel types, we may then need to specify UE behaviour on when panel can be switched. Otherwise, if we do not have any acknowledgement of if UE switches panel types autonomously, there is no guarantee that the UE and gNB can maintain common understanding of the capabilities of the active panel. Therefore, Alt-1 in itself may not be sufficient, and we would need to also add that UE does not change panel until after activation and application (+BAT) of such TCI state (which may be a reasonable UE implementation).
[Mod]: Do sympathize with the the requirement of ‘the UE does not change panel until after …’, but, based on the current situation, let’s try to focus on main bullets of each of alternatives firstly.
Additionally, the point raised by CMCC is valid. We can differentiate mechanism based on if the UCI is reported via PUCCH or PUSCH. If it’s multiplexed on PUSCH, SCell BFR-like mechanism using HPN can be supported, otherwise in case of PUCCH Alt-2 can be supported.
We do not agree that acknowledgement is not supported. 
Proposal 1.5: Tend to agree with Apple, i.e., after the scheme for reporting and panel switching is confirmed, we need to further discuss what needs to be updated and how to update it. Without agreeing on other details, it seems difficult to conclude this. 
[Mod]: Okay. Please review the updated proposal.

	Lenovo/MotM
	Offline proposal 1.1: We support identical value sets. However, from signalling point of view, signalling different value sets with identical values causes additional overhead. If index of a value set can be used in CSI report, and multiple indices can be associated with the same value set, the reporting overhead will be reduced (even for different values). We suggest to change the proposal as follows:
Support the UE reporting a list of indices of UE capability value sets 
· Each UE capability value set comprises the max supported number of SRS ports
· For any two different value sets, at least one capability value needs to be different 
· FFS: If iIn addition also identical value sets are allowed.
· A value set can be associated with one or more indices.
· Whether the UE capability value set can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session
· [From the perspective of UE capability, maximum number of supported UL Tx layers = min{maximum number of SRS ports for a reported set, maximum number of UL Tx layers reported by UE capability}]
[Mod]: Reasonable. But, considering the FFS part may be still a little bit controversial, let’s try to reuse the current wording. In the UE capability discussion, we can further review the signaling structure if required.
Offline proposal 1.2a: Support. This proposal actually fits our amended proposal 1 better. 
Offline conclusion 1.2b: Agree.
Offline proposal 1.3: Support.
Offline proposal 1.4: We support Alt-1.
Offline proposal 1.5: We agree with Apple and Intel. More discussion is needed to identify the scenario of the change to the SRS ports. 
[Mod]: Okay. Please review the updated proposal.

	NTT Docomo
	Offline proposal 1.1: support 

Offline proposal 1.2a: support

Offline conclusion 1.2b: support 

Offline proposal 1.3: support 

[Offline proposal 1.5 (from LGE): support and prefer Alt.2

	CATT
	Offline proposal 1.1: Support the proposal. We suggest the following wording change:
Offline proposal 1.1: Confirm the following working assumption as an agreement with the following refinement (highlighted in red):
Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises the max supported number of SRS ports
· For any two different value sets, at least one capability value needs to be different 
· FFS: If iIn addition also identical value sets are allowed.
· Whether the UE capability value set can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session
· [From the perspective of UE capability, maximum number of supported UL Tx layers = min{maximum number of SRS ports for a reported set, maximum number of UL Tx layers reported by UE capability}]
[Mod]: Agree, and then let’s polish the description in the official discussion, if required.

Offline proposal 1.2a: Support the proposal.
Offline conclusion 1.2b: Do not support the conclusion. The discussion can continue in UE feature session.
Offline proposal 1.3: Support the proposal without the two subbullets. 
Offline proposal 1.4: Do not support Alt-1. gNB would have to send TCI state update signaling after receiving a beam reporting. This is not desired behavior as TCI change is not always necessary.  We agree with OPPO that Alt-3 and Alt-4 shall be added.
Offline proposal 1.5: We do not support Alt1. We don’t want to complicate this feature by mixing panel switching with BWP switching. 
Some clarification on Alt2 is needed. SRS resource set with different number of antenna ports would be RRC configured to UE. Is the DCI also used to select the resource set for SRS transmission? That is, only the resource set selected by the DCI would be transmitted, and the other resource set would not be transmitted.


	ZTE
	Offline proposal 1.1: Support. Generally agree with removing the brackets for last bullet.
Offline proposal 1.2a: Support.
Offline conclusion 1.2b: Not support. Based on the agreement mentioned by MTK, DL only panel does exist, so whether a DL RS corresponds to a DL only panel or not should be indicated to NW for facilitating UL scheduling. 
Regarding how to indicate DL-only panel info to NW, we prefer a special value e.g. 0, to be reported to replace an index of UE capability value set reported by the UE in the beam reporting for a reported CRI/SSBRI. That means an index 0 of UE capability value set is reserved and UE does not need to report the content for UE capability value set with index 0. 
As for Alt 2, i.e., max# of SRS ports 0 is used to indicate the DL-only panel, as proposed by MTK, it is not good for extension since for forward compatibility, the capability set may include more features besides for max # of SRS port in the future. The correspondence is better to be indicated between an index of capability value set and a reported report the CRI/SSBRI, instead of only association between  max number port (only one feature) and a reported report the CRI/SSBRI. 
Offline proposal 1.3: Support. For the FFS bullet, the restriction is not needed. The brackets in last bullet should be removed. The periodicity should be UE specific, so it is subjective to UE capability.
Offline proposal 1.4: Support Alt-1 with removing the brackets. As we discussed above, and OPPO also pointed out, TCI state update cannot be used as response directly, but can be used with some enhancements, e.g. TCI state activation can be associated with a UE capability value set index (as MTK proposed). Alt2 may need a dedicated SS, we don’t think this response deserves a dedicated SS. 
Offline proposal 1.5: Not support Alt1, and prefer SRS (resource or resource set) to reflect different number of ports. In Rel 17 mTRP, two SRS resource sets are supported corresponding to 2 TRPs, which means that SRS resource set(s) are pre-configured from perspective of gNB. Whether an SRS resource set can also be used for one specific panel (or a panel type, such as max# of SRS ports) from UE perspective may need more discussion. We agree that different number of ports for different SRS resource sets is simpler than different number of ports for different SRS resources. If a majority of companies prefer Alt2, we could stand with them. 
Regarding CATT’s discussion, we are on the same page. We agree the understanding that, only the resource set selected by the DCI would be transmitted, and the other resource set would not be transmitted pointed out by CATT. One motivation of this topic is that UE can activate or deactivate a panel. E.g. assuming a 4-port panel 1 is deactivated, and a 2-port is activated, a 4-port SRS resource (set) may not be able to be transmitted. 

	Samsung
	Offline proposal 1.1
· We are ok in principle, but propose to revise “capability value set” with “capability values”, since for one type of UE capability (i.e. max supported number of SRS ports), the UE will report only one value, not a value set with multiple values.
· Re FFS on identical values, we can be fine if the benefits can be justified
[Mod]: Thanks for being flexible. Regarding terminology of ‘capability value set’, it can be editorial issue and can be discussed in the official discussion.
Offline proposal 1.2a: support	
Offline conclusion 1.2b: support
Offline proposal 1.3: support without the two sub-bullets with square brackets
Offline proposal 1.4: support Alt1 in principle, i.e., based on TCI state activation/update. However, it is unclear how many RSs (SSB, CSR-RS) TCI state activation/update correspond to? Is it 1? Or, can it be >1? Also, are we talking about MAC CE or DCI here?
[Mod]: If my understanding is correct, the proponents suggest that, in MAC-CE, there is additional association between the index and UE capability value set and the activated TCI state, and then once the corresponding TCI state is indicated, the indication should be clear from UE perspective. >1 should be assumed as a common case.
Offline proposal 1.5: open to discuss along the lines of Alt2

	Mod
	Please review the update offline proposals under Table 1 
Based on above inputs, there are the following observations:
· Regarding Issue 1.1, per Intel’s suggestion, the final added bullet is treated as a separate proposal, and then the suggestion from Apple is considered. Based on the further inputs, the companies’ views on the FFS part are summarized as follows:
· Support (14): OPPO, Spreadtrum, ZTE, CMCC, Huawei, HiSilicon, Nokia, CATT, Apple, NEC, Lenovo, Moto, NTT DOCOMO, Samsung 
· Neutral (4): MediaTek, LG, vivo, 
· Negative (2): Xiaomi, Intel(?) 

· Regarding Issue 1.2, 
· For proposal 1.2a, it seem very stable. Based on the further inputs, the companies’ views on two candidates are summarized as follows:
· Option 1 (0):
· Option 2 (16): MediaTek, Apple, LG,  OPPO, Samsung, QC, Spreadtrum, NTT DOCOMO, ZTE, CMCC, vivo, Huawei, HiSilicon, Nokia, Xiaomi, CATT, Lenovo, Moto, Intel, 
· Option 1 + Option 2 (2): OPPO, NEC
· For proposal 1.2b, it seems that there was misunderstanding for companies’ preference. In the last round, several companies raise their concerns. My apology! Regarding two way-forward solutions suggestion from MTK, 
· Alt1: Reserve one UE capability value set index to indicate the DL-only panel
· Support(2): MTK, ZTE
· Alt2: Reserve one value of the max supported number of SRS ports (e.g., 0) to indicate the DL-only panel
· Support(6): MTK, LG, QC, CMCC, Xiaomi, CATT
Let’s try Alt-2, but proponent companies please try to handle their concerns from other opponents in the subsequently official rounds. 

· Regarding Issue 1.3, company views on the sub-bullet in the bracket seem to be diverged. No further update for the offline proposal.
· Support the sub-bullets in bracket: Apple, NEC, OPPO, ZTE 
· Remove the sub-bullets in bracket: CATT, Intel, Samsung 

· Regarding Issue 1.4, two more alternatives are added, and let’s try to make down-selection during official discussion. Companies are encouraged to provide technical analysis in their contribution. 

· Regarding the mechanism of updating the number of SRS ports as raised by LGE, it seems that Alt-2 is much more popular (Alt-1 can be removed?), and several companies raised the similar comments that we need to further discuss what needs to be updated and how to update it after the reporting or the acknowledgement. Based on that, one more FFS part is added.
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