[bookmark: _GoBack]3GPP TSG RAN WG1 #107-e			R1-2111716
e-Meeting, November 11th – 19th, 2021

[bookmark: Source]Agenda item:	8.1.1
Source: 	Moderator (Samsung)
Title: 	Summary of offline discussion on unified TCI, inter-cell beam management, and MPUE 
[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
	It was agreed that the above SRS can share the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all of dedicated PUCCH resources in a CC. But if the above SRS doesn’t share such Rel-17 TCI state, we have not agreed that it can be configured. But the following is still open (please share you view on whether or not, if so, …)
· [bookmark: _Hlk86313575][bookmark: _Hlk86313657]Whether SRS for BM, antenna switching, codebook-, or non-codebook-based UL transmission can be configured as a target signal/channel of a Rel-17 UL TCI (hence the Rel-17 UL TCI state pool), but doesn’t share the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all of dedicated PUCCH resources in a CC
· If so, the signalling/configuration mechanism (e.g. Rel-17 mechanism(s) which reuse the Rel-15/16 UL spatial relation info update signaling/configuration design(s))

	Agreement
FFS: Whether some SRS resources or resource sets for BM can be configured as a target signal/channel of a Rel-17 UL TCI (hence the Rel-17 UL TCI state pool)

Agreement
Aperiodic SRS resources or resource sets for BM can share the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC

Agreement
Optionally, this UL TX spatial filter can also apply to all SRS resources in resource set(s) configured for antenna switching/codebook-based/non-codebook-based UL transmissions

	1.2
	[bookmark: _Hlk86313875]BFR enhancement for unified TCI: 
X symbols after the UE receives the BFRR, the new/updated QCL source RS applies to both UE-dedicated PDCCH and PDSCH
	--

	1.3
	[bookmark: _Hlk86314300]BFR enhancement for unified TCI: can BFD RS share the same indicated Rel-17 TCI state as UE-dedicated PDSCH/PDCCH?
	--




Offline proposal 1.A.1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 spatial relation based on the Rel-15/16 spatial relation rules (on source-target relations) 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).
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is up to RAN2)

Support: Sony, Nokia/NSB, Ericsson, Samsung, MTK, Fraunhofer IIS/HHI, CMCC, Futurewei, Intel, vivo, NEC, AT&T, NTT Docomo
Not support: OPPO, ZTE, Lenovo/MotM

Offline proposal 1.A.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 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
· All the Rel-17 UL or, if applicable, joint TCI states configured to SRS resources in the same set should be associated with the same UL PC setting.

Support: Sony, Nokia/NSB, Ericsson, Samsung, MTK, Fraunhofer IIS/HHI, CMCC, Futurewei, Intel, NEC, AT&T, NTT Docomo
Not support: [OPPO], ZTE, Lenovo/MotM
FL Note: vivo claimed MAC CE may not be directly usable – perhaps vivo can give specific examples, and companies can respond.

Offline proposal 1.A.3: 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

Support: Nokia/NSB, Ericsson, Samsung, Apple, MTK, Fraunhofer IIS/HHI, CMCC, Futurewei, Intel, vivo, NEC, AT&T
Not support: Sony, OPPO, Lenovo/MotM, NTT Docomo 


Offline proposal 1.B: On Rel-17 unified TCI framework, X symbols after the UE receives the BFRR, the new/updated QCL source RS applies to UE-dedicated PDSCH/PDCCH and dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources in a CC, as well as other signals/channels configured to sharing such Rel-17 TCI state.
· X symbols can be determined based on the channel(s)/signal(s) with the smallest SCS sharing the indicated Rel-17 TCI state.
· [Applies to both PCell and SCell BFR]

Support: Sony, OPPO, Nokia/NSB, Ericsson, Samsung, Huawei/HiSi, Apple, Lenovo/MotM, Fraunhofer IIS/HHI, CMCC
Not support: MTK (alternative version), Futurewei

[MediaTek’s version
Offline proposal 1.B.1: On Rel-17 unified TCI framework, after X symbols from the UE receives the BFRR from NW, the UE assumes the same QCL parameter as the ones associated with the index qnew for all UE-dedicated PDSCH/PDCCH receptions 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 UE-dedicated PDSCH/PDCCH reception.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR

Offline proposal 1.B.2: On Rel-17 unified TCI framework, if the UE is configured with joint DL/UL TCI mode, after X symbols from the UE receives the BFRR from NW, the UE uses the same UL spatial filter as the one associated with the index qnew for all dynamic-grant/configured-grant based PUSCH transmissions and all of dedicated 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 dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR
· FFS: UL PC control including qu, qd, and closed loop index
]
FL Note: MediaTek’s version looks more thorough (DL and UL separated). Need a bit more discussion


Offline proposal 1.C: On Rel-17 unified TCI framework, for CSI-RS without QCL configuration (e.g. P/SP-CSI-RS except for P-CSI-RS for BM, BFD-RS), the UE assumes that its QCL is based on the indicated Rel-17 TCI state as UE-dedicated PDSCH/PDCCH
 
Support: Nokia/NSB, Ericsson, Apple
Not support: Sony, OPPO, Samsung, ZTE, MTK, Lenovo/MotM, CMCC
FL Note: Need to discuss and clarify what ‘CSI-RS without QCL configuration’ entails (I tend to agree it is ambiguous as many pointed out – I added some examples but I don’t think it resolves the lack of clarity)



Table 2 Additional inputs: issue 1 offline
	Company
	Input

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

	Apple
	For 1.1: We think the first issue is whether we allow the mixed use of R16 TCI/SpatialRelation + R17 TCI. In our view, such mixture would lead to higher UE memory from RRC perspective. So we would like to check whether the following is common understanding or not.
· Rel-15/Rel-16 TCI/SpatialRelationInfo shall not be configured if any CC is configured with R17 TCI

[Mod: In my understanding, this is indeed the case from UE perspective. From NW perspective, it also lends itself to a terser and more efficient implementation.]

For 1.2: In Rel-16, UE can reset the beam for all CORESETs and all PUCCH resources after BFR. Since in R17, PDSCH/PUSCH beam is the same as PDCCH/PUCCH, we suggest we change the proposal a little bit as follows:
X symbols after the UE receives the BFRR, the new/updated QCL source RS applies to all PDCCH/PDSCH/PUCCH/PUSCH 
[Mod: OK]

For 1.3: We suggest we consider periodic CSI-RS without QCL configuration to be based on the indicated R17 TCI state. Such can be a general assumption, which also helps to reduce the BFD RS beam update latency. So we suggest the following proposal:
· For CSI-RS without QCL configuration, UE assumes its QCL is based on the indicated Rel-17 TCI state as UE-dedicated PDSCH/PDCCH
[Mod: OK]

In addition, regarding BFR, as I remember, there was one comment on BFD counter resetting in last meeting, which we think it is reasonable. Currently DCI can be used to change the beam, so the BFD counter can be reset if the TCI is changed by DCI.


	MediaTek
	Issue 1.1: It is more simple and unified if Rel-17 TCI framework allows NW to configure a Rel-17 TCI state to a SRS, instead of legacy spatial relation info, even the SRS doesn't share the same indicated Rel-17 TCI state as DG/CG-based PUSCH and dedicated PUCCH. This is aligned with the intension of Rel-17 TCI framework.

If this is supported, we also prefer to reuse the Rel-15/16 UL spatial relation info update/configuration to provide the Rel-17 TCI state for the SRS, which at least include:
· RRC configures a Rel-17 TCI state ID to a SRS resource
· MAC-CE updates a Rel-17 TCI state ID to a SP/AP SRS resource

Another point is we should avoid using “Rel-17 UL TCI state pool” since this may imply a separate TCI state pool for Rel-17 UL TCI.

Echo to Apple, we also prefer to have an explicit agreement for the following. 
· Rel-15/Rel-16 TCI/SpatialRelationInfo shall not be configured to a UE if any CC the UE is configured with R17 TCI in any CC
[Mod: OK]

Issue 1.2: In our view, the new beam is not only applied to UE-dedicated PDCCH/PDSCH, but also all DL RSs that share the same indicated Rel-17 TCI state as UE-dedicated PDCCH/PDSCH. For a UE configured with joint DL/UL TCI mode, DG/CG-based PUSCH and all dedicated PUCCH resources and all SRSs share the same indicated Rel-17 TCI state as DG/CG-based PUSCH and all dedicated PUCCH resources should also apply the new beam.
[Mod: Agree that this is implied]

Issue 1.3: This can be naturally supported by implicit BFD-RS determination. No additional spec support is needed.

	vivo
	For issue 1.1:
We also prefer to have Rel-17 mechanism(s) that could directly configure/indicate Rel-17 TCI state(s). This would simplify the whole framework: combination/mixture of Rel-17 TCI state and Rel-16 spatial relation configuration would make MIMO delegates even more desperate.

For issue 1.2 and issue 1.3:
We don’t think it is necessary to configure BFR and Rel-17 unified TCI framework simultaneously.
Beam failure recovery procedure may take 100~200ms. This procedure is dominated by beam failure detection, candidate beam detection, beam failure request transmission, beam failure response reception and beam reset.
In Rel-17 unified TCI framework, the latency is determined by the normal beam measurement/beam report, ACK delay and beam application time. This would be at the level of tens of milli-seconds.
Rel-17 beam indication based on normal beam measurement/beam report is faster than beam failure recovery procedure. We don’t see the need to further discuss the issue of both are configured simultaneously.

	Samsung
	Issue 1.1:
In most scenarios, the SRS for CB and the SRS for NCB use the same beam, i.e., the same UL (or Joint if applicable) TCI state as UE dedicated transmissions, as they are strongly related to the data transmission. However, the specification should also allow the configuration of a Rel-17 TCI state different from that of UE-dedicated channels for SRS for CB and SRS for NCB.
On the other hand, SRS for BM can be used for new beam identification and acquisition, and beam tracking. The TCI state for SRS for BM doesn’t always have to follow the UE-dedicated channel TCI state. In this case, the SRS for BM can be a configured a Rel-17 TCI state following the Rel-15/Rel-16 UL spatial relation info configuration.
Similarly, SRS for antenna switching doesn’t have to follow the UE-dedicated channel TCI state. In this case, the SRS for antenna switching can be a configured a Rel-17 TCI state following the Rel-15/Rel-16 UL spatial relation info configuration.
In summary, all types of SRS can be configured as a target signal/channel of a Rel-17 UL TCI (hence the Rel-17 UL TCI state pool), but doesn’t share the same indicated Rel-17 TCI state as UE dedicated channels.

Issue 1.2:
Under the unified TCI/common beam framework, a PDCCH beam failure implies that the corresponding PDSCH beam fails as well. It is therefore natural to update the beam(s) for PDCCH/PDSCH with the new beam q_new, after receiving the BFRR. We are open to discuss whether the new beam should be applied for PUCCH/PUSCH as this depends on joint/separate TCI state indication.


Issue 1.3:
UE dedicated channels are received on one common beam. If that beam fails, the UE can’t receive the UE dedicated channels. Therefore, the BFD RS should be on the same beam.  Hence, the BFD RS shares the same indicated Rel-17 TCI state, as UE-dedicated PDSCH/PDCCH.

	OPPO
	1.1: we do not support to configure UL TCI state to SRS resources that do not share the rel17 indicated “common” TCI state because it does not work and introduce unnecessary spec changes for no benefit:
· Those SRS resources shall follow the rel-16 legacy behavior.
· If we change the design and configure UL TCI state to those SRS, it would cause technical problem:  for SRS resource: the Tx beam is configured per SRS resource and the power control parameters is configured per SRS resource set.  But in rel-17, the power control parameters are associated with each UL TCI state. If UL TCI state is applied to SRS, that would be wrong in SRS transmission behavior.
In summary, there is no motivation/benefit to use UL TCI state on those SRS resource. The only consequence is extra and unnecessary specification effort. 

1.2:  In unified TCI framework, the new beam of BFR shall be applied to all the channels/RS that follows the ‘common’ TCI state 

1.3: that seem not a problem.  In BFR, the UE derive the BFD RS based on TCI state(s) of PDCCH. Then naturally, in unified TCI framework, the BFD RS is also derived from the TCI state of PDCCH, which is the ‘common’ TCI state indicated by DCI.

	LG
	1.1: We prefer to use legacy beam indication in this case to be aligned with DL.

1.2: Based on legacy BFR procedure, it is natural to update QCL/spatial relation RS that shares ‘common’ TCI state after receiving BFRR depending on common TCI state configuration, e.g. joint/separate TCI, configured target channel(s)/RS(s)

1.3: We have a same view as OPPO. No need to update current specification for this.

	CATT
	On issue 1.1:

It seems redundant to configure both Rel-17 TCI state pool and Rel-15/16 UL spatial relation. From the principle of unified TCI framework perspective, we support to use Rel-17 TCI state for SRS, even such SRS doesn’t share the common beam. The signalling/configuration mechanism reuses the Rel-15/16 UL spatial relation info update signaling/configuration design(s).

On issue 1.2:
Support. If the beam of PDCCH is updated, all the other channels/RSs sharing the common beam should be updated accordingly to be aligned with the principle of unified TCI framework.

On issue 1.3: 
Support. BFD RS should follow the TCI state of UE-dedicated PDCCH to detect the beam quality of the control channel.


	Qualcomm
	For 1.1, at least SRS for BM can be allowed not to share the TCI with PUSCH/PUCCH. R15/16 signaling can be reused by replacing spatial relation with UL/joint TCI.

[bookmark: _Hlk86313941]For 1.2, all channels sharing the current indicated TCI should have beam reset

For 1.3, BFD RS can share the indicated TCI

	Spreadtrum
	Issue 1.1: Similar as for DL, we prefer to configure/activate Rel-17 TCI state for each SRS resource by reusing Rel-15/16 signaling mechanism. Some configuration restriction maybe needed to achieve the same functionality, such as UE is assumed the same PC parameters for SRS resources within a set.
Issue 1.2: Support. This is a reasonable assumption since after BFRR, CORESET-BFR is assumed to be QCLed with the new beam, and CORESET-BFR is one of the UE-dedicated CORESETs. We suggest the following change:
X symbols after the UE receives the BFRR, the new/updated QCL source RS applies to both UE-dedicated PDCCH and PDSCHall the DL channels/signals that share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH. 
[Mod: Addressed in revision]
Issue 1.3: Similar view as MediaTek. BFD RS sharing the same indicated Rel-17 TCI state as UE-dedicated PDSCH/PDCCH can be supported by implicit q0 determination based on current spec. No further enhancement is needed.

	Xiaomi
	For 1.1, we think it is simple for UE to support SRS configured as a target signal/channel of a Rel-17 UL TCI. Else, the mixture of Rel-15/16 SpatialRelationinfo and Rel-17 UL TCI need to be supported. Thus we prefer to support Rel-17 mechanism reusing the Rel-15/16 UL SpatialRelationInfo update signaling/configuration to configure Rel-17 UL TCI for SRS.

For 1.2, because of the unified TCI framework, it is straightforward to update the TCI state of all signals/channels which share the same TCI state. It means if joint TCI state is configured, TCI state for both DL and UL signals/channels will be updated to the new beam. Else, only TCI state for DL signals/channels will be updated to the new beam.  

For 1.3, we think the same function can be provided by implicit BFD-RS set configuration. It is unnecessary to specify it.

	ZTE
	Issue 1.1: If the SRS, e.g., for BM, can not share with TCI state, we support to reuse Rel-15/16 signaling. It should be noticed that quite different from unified TCI (having a TCI state pool), ‘SRS-SpatialRelationInfo’ is explicitly configured per SRS resource. That means that by default, without spec changes, the Rel-15/16 RRC signaling can work well.

Issue 1.2: We are open to have further discussion. In our initial thoughts, we need to discuss whether or which type of BFR the unified TCI can be co-existed with, both or either of PCell-BFR or SCell-BFR? 

Issue 1.3: This can be naturally supported by implicit BFD-RS determination. But, for explicit BFD-RS configuration, we need to discuss whether MAC-CE or dynamic BFD-RS configuration is needed herein.

	NTT Docomo
	Issue 1.1: at least SRS for BM can be allowed not to share the TCI with PUSCH/PUCCH. R15/16 signaling can be reused by replacing spatial relation with UL/joint TCI.

Issue 1.2: In unified TCI framework, the new beam of BFR shall be applied to all the channels/RS that follows the ‘common’ TCI state. If we don’t update the unified TCI state, which is applied to PDCCH, after BFR completion, BF happens again. 

Issue 1.3: 
In Rel.15/16, usually the BFD RS was not explicitly configured by RRC, so that UE can derive BFD RS implicitly by TCI state of a certain CORESET, otherwise it was not possible for gNB to update BFD RS by MAC CE. 
In unified TCI framework, the common/unified TCI, which is applied to all or subset of CORESETs, can be updated by DCI. Hence, based on the current spec., it means BFD RS can be updated by the beam indication DCI, if the unified TCI is indicated by DCI. Is this correct understanding? We’d like to make explicit agreement/conclusion to avoid ambiguity. Some companies says we don’t need discussion, because it is natulally supported in existing spec. But, Opt.3 of QCL rule was dropped in RAN1#106b. We feel Rel.15 behavior is not naturally supported until we make explicit agreement for unified TCI framework. 

For explicit BFD RS, we support to introduce new MAC CE to update BFD RS explicitly. RRC configured explicit BFD RS is outdated and useless from our perspective.

	Mod V13
	Based on the above inputs, added proposals 
· 1.A.1: analogous wording as the DL counterpart
· 1.A.2: analogous wording as the DL counterpart (using legacy scheme to update/configure rel-17 TCI state)
· 1.A.3: from Apple and MTK
· 1.B: based on Apple/MTK version 
· 1.C: still in brackets since a number of companies question the need for this 

Please share your inputs on the offline proposals,


	Sony
	Offline proposal 1.A.1
We understand this proposal as extending the Rel.15/16 spatial relation rule of SRS to SRS in Rel.17 by using UL or joint TCI state. Analogues to the DL RS RAN1 agreed previously, we think that’s a reasonable case. One minor wording suggestion would be what follows, since we are focusing on SRS, rather than any channel. 
Offline proposal 1.A.1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 UL spatial relation based on the Rel-15/16 UL spatial relation rules can be configured as a target signal/channel of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).

Offline proposal 1.A.2
It seems nature to complete the TCI state indication for SRS resource or SRS resource set. For SRS that doesn’t share the same indicated Rel.17 TCI state(s), it is necessary to reuse Rel.15/16 approach to this end. In addition, this is also analogues to its DL counterpart, i.e., DL RS. 

Offline proposal 1.A.3
We feel that sounds a little restrictive. At least two combinational use cases of we have in mind
1. Rel.17 DL TCI states configured for DL BWP#A in a CC and spatial relation information configured for UL BWP#B in the same CC
2. Rel.17 unified TCI state configured in a CC and Rel.15/16 TCI state in other CC
Given the separated UL/DL TCI state pool configuration unsettled in RAN2, we hope we don’t rush to conclude this until we have more in-depth discussion. Perhaps, we could start discussion whether both mechanisms can be configured within a CC. 

Offline proposal 1.B
After BFRR, we think it makes sense to recover all channels/signals sharing common TCI state to the reported new beam. 
As different channels/signals may have different SCSs, referring to a lot of previous agreement on similar issue, we would add a bullet on how to determine X symbols for the group to consider..  
Offline proposal 1.B: On Rel-17 unified TCI framework, X symbols after the UE receives the BFRR, the new/updated QCL source RS applies to UE-dedicated PDSCH/PDCCH and dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources in a CC, as well as other signals/channels configured to sharing such Rel-17 TCI state.
· X symbols can be determined based on the channel(s)/signal(s) with the smallest SCS sharing the indicated Rel-17 TCI state.

Offline proposal 1.C
As for Issue 3, like many others, we think we could discussion BFD RS separately, i.e., by splitting explicit BFD RS and implicit BFD RS. 
If implicit BFD RS is applied, the BFD RS follows the RS in TCI state of CORESET. NW could update TCI state for CORESET via Rel.15/16 approach or DCI-based Rel.17 TCI state indication. Then the implicit BFD RS can be updated automatically. Hence, we think this feature is not necessary at least for implicit BFD RS. 
If explicit BFD RS is applied, it seems along with common TCI state for BFD RS, other approaches, i.e. MAC CE-based and DCI-based solutions are still possible, which in our view should be down selected together. 

Finally, we somehow failed to understand the relation between offline proposal 1.C and Issue 3. As for 1.C, it seems not easy to follow why NW configures CSI-RS without QCL assumption. Is it for DL beam sweeping or any use case? We would appreciate, ff this could be further clarified. Thanks. 

	OPPO
	Offline proposal 1.A.1: we do not support because it introduces unnecessary spec change without any benefit and furthermore it will not work.  In rel15/16, the Tx beam (spatial relation) is configured per SRS resource and the power control parameter is configured per SRS resource set. In one SRS resource set, all the SRS resource shall the same power control parameters (including PLRS) but can be configured with different Tx beams.  If we follow the proposal 1.A,1 to apply rel17 UL TCI on SRS resource, then each SRS resource will be configured with power control parameter separately since in rel17,  power control paramaters are associated with each UL TCI state.  The proposal 1.A.1 also needs RAN2 change on MAC CE.  In summary, 1.A.1 introduce unnecessary spec change with intention to support what is already supported in rel15/16 and even break the supported mechanism.

Offline proposal 1.A.2: Do not support since 1.A.1 is not agreeable

Offline proposal 1.A.3: do not support since 1.A.1 is not agreeable.

Offline proposal 1.B: ok

Offline proposal 1.C: do not support. If a CSI-RS is not provided with QCL configuration, it should be up to UE’s implementation to receive it. We do not need this proposal.


	Nokia/NSB
	1.1: We think that it should be possible that some SRS resources/resource set(s) for BM can be configured as target signal for Rel-17 UL TCI but don’t share the indicated Rel-17 TCI state and that some SRS resources/resource set(s) for BM can be configured to follow the indicated Rel-17 TCI state. It could be provided in higher layer per SRS resource whether the resource is provided Rel-17 TCI state via Rel-17 mechanism(s) which reuse the Rel-15/16 UL spatial relation info update signaling/configuration design or the resource follows indicated Rel-17 TCI state. For SRS resources in resource set(s) configured for antenna switching/codebook-based/non-codebook-based UL transmissions it would probably make sense to follow indicated Rel-17 TCI state only. 

Thus, we support Offline proposal 1.A.1, 1.A.2 and 1.A.3.

Offline proposal 1.B ok.

1.3: It would be logical to share the same indicated Rel-17 TCI state as UE-dedicated PDCCH.
Thus, we support Offline proposal 1.C.

	Ericsson
	Offline proposal 1.A.1: As remarked by others, the counterpart has already been agreed for DL, and it is reasonable assumption to complete the support of unified TCI, and to avoid a mix between Rel-17 TCI states and the legacy configurations. Hence, we support with the small edits:

Offline proposal 1.A.1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 spatial relation based on the Rel-15/16 spatial relation rules can be configured as a target signal/channel of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).

(There are no “UL spatial relations”, only spatial relations.)

Response to Oppo: it is true that the Rel-17 framework allows that the power control parameters corresponding to different TCI states are different. That does not mean that the parameters will be different – this is up to NW configuration. A reasonable NW configuration is that the power control parameters for SRS are the same for different TCI states – in fact, we do not see the need for having different power control parameters for different TCI states for any of the channels. Hence, if configured wisely, the system works. 

Offline proposal 1.A.2: Support.

Offline proposal 1.A.3: Support – this is beneficial from a NW implementation pov. We think the addition of “in any CC” is unnecessary – this is implicit.

Offline proposal 1.B: Support.

Offline proposal 1.C: Support. This makes it possible for the NW to omit the QCL source of CSI-RS. Since there is no default behavior defined, this has not been possible previously.  

	Samsung
	Proposal 1.A.1: Support. In Rel-17 UL spatial rules are replaced by UL or Joint TCI state. Therefore, it makes sense to have an SRS resource follow the Rel-17 UL or Joint TCI state.
To address the concern from Oppo that in Rel-15/16 the UL spatial relation is per SRS resource, while the PL-RS is per SRS resource set. In Rel-17, the PL-RS is included in UL-TCI state, and hence could be per SRS resource (rather than per SRS resource set). We could add a restriction; that the UE expects the same PL-RS parameter for UL-TCI states associated with SRS resources in the same SRR resource set. This should address the concern from Oppo.

Proposal 1.A.2: Support. It is up to the network configuration to decide which SRS resources follow the TCI state of UE dedicated channels and which can be separately configured. This is also aligned with the DL reference signals, where a similar agreement was made in RAN1#106-e.

Proposal 1.A.3: We think that the intention of the proposal is to not mix Rel-15/Rel-16 Spatial Relation Info and Rel-17 UL/Joint TCI states. We support this. Maybe we can update the proposal for better clarity to say:

Offline proposal 1.A.3: The UE is not expected to be configured with shall assume that Rel-15/Rel-16 TCI/SpatialRelationInfo is not configured if the UE is configured with Rel-17 TCI in any CC


Proposal 1.B: Support. We agree with the suggestion from Sony, that the symbol is determined based on the smallest sub-carrier spacing among the channels/signals to which the TCI state of UE dedicated channels applies.

Proposal 1.C: The intention of the proposal is not very clear. The beam used for the CSI-RS resource can be determined by:
· QCLed with the beam of UE-dedicated channels. This is the Rel-17 TCI state of UE-dedicated channels.
· QCLed with another reference signal different from that used for UE-dedicated channels. This is a Rel-17 TCI state that configures the QCL of the CSI-RS resource
· At the root of the QCL chain. There is no reference signal.

If the QCL configuration is not provided, it can be 1 or 3. Proposal 1.C excludes the possibility of having a CSI-RS at the root of the QCL chain.

Furthermore, if the BFD RS resources are explicitly configured by RRC and the TCI state of UE-dedicated channels is indicated via DCI, the explicitly configured BFD RS resources could be outdated. In this case, the UE may not be able to identify BFD RS(s) sharing the same value(s) as the QCL source RS(s) indicated in the Rel-17 TCI state(s) for UE-dedicated PDCCH/PDSCH reception. Dynamic MAC CE update of the explicitly RRC configured BFD RSs is needed for TCI of UE dedicated channels.


	Huawei, HiSilicon
	Proposal 1.B: Ok in principle. Some wording refinement seems needed. For example, the “new/updated QCL source RS” may not be included in “such Rel-17 TCI state” or in any TCI state…

Proposal 1.C: We are thinking periodic CSI-RS for BM should be excluded from this proposal, corresponding to the 3rd case mentioned by SS above. 

	Apple
	For proposal 1.A.1, can we clarify a bit what the rule indicate? Does it mean the allowed source and target RS?

For proposal 1.A.2, we feel what OPPO mentioned is indeed one problem.  Currently the power control parameters are provided per set and beam indication is per resource. There are the following ways to provide beam indication for SRS in R16:
· RRC/MAC CE based beam indication
· Default SRS beam and PL-RS when both are not configured
· Common beam indication for multiple CCs

Somehow, we need to decide the power control parameter configuration, since there can be two PC parameter sets if this offline proposal is agreed – one is in TCI per resource, the other is configured per resource set. Another potential issue is that Rel-16 failed to define the default SRS beam when PL-RS is configured. Maybe we need to figure out the two issues.

For proposal 1.A.3, support. 

For proposal 1.B: We think this should be general for all PDCCH/PUCCH, since BFD is detected based on all PDCCH. So, we suggest the following change.

Offline proposal 1.B: On Rel-17 unified TCI framework, X symbols after the UE receives the BFRR, the new/updated QCL source RS applies to all PDSCH/PDCCH and dynamic-grant/configured-grant based PUSCH and all PUCCH resources in a CC, as well as other signals/channels configured to sharing such Rel-17 TCI state.

For proposal 1.C, it looks current RAN4 test case assumes that SSB should be the root for QCL chain. So, we are not sure whether case 3 mentioned by Samsung is a valid case or not. If CSI-RS for BM is controversial, we think we can start from CSI-RS for CSI and TRS and decide CSI-RS for BM later.


	ZTE
	For 1.A.1/2: Not support. As we mentioned before, If the SRS, e.g., for BM, can not share with TCI state, we support to reuse Rel-15/16 signaling directly. It should be noticed that quite different from unified TCI (having a TCI state pool), ‘SRS-SpatialRelationInfo’ is explicitly configured/activated per SRS resource by RRC and MAC-CE, respectively. That means that by default, without spec changes, the Rel-15/16 RRC signaling can work well.


For 1.A.3: If the intention is to preclude the pool of spatialRelation for PUCCH, we are fine. But, as we mentioned before, we do not have any Rel-15/16 spatialRelation pool for SRS and PUSCH.

Offline proposal 1.A.3: The UE shall assume that Rel-15/Rel-16 TCI/SpatialRelationInfo pool is not configured if the UE is configured with Rel-17 TCI in any CC


For 1.B: Can we assume that this proposal can be applied to both PCell-BFR and SCell-BFR, right? If so, please clarify as a sub-bullet: Above applies to both PCell-BFR and SCell-BFR. Meanwhile, we prefer X=28 symbols as legacy BFR procedure. 

Offline proposal 1.B: On Rel-17 unified TCI framework, X=28 symbols after the UE receives the BFRR, the new/updated QCL source RS applies to UE-dedicated PDSCH/PDCCH and dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources in a CC, as well as other signals/channels configured to sharing such Rel-17 TCI state.
· Above applies to both PCell-BFR and SCell-BFR. 


For 1.C: Not support. We share the same views with Samsung and Apple that some further clarification is necessary. In our views, we should have the explicit configuration for which RS can share the unified TCI state by RRC, and we do not need to further refine UE behavior that TCI or pathloss RS corresponding to the RS is NOT configured.


	MediaTek
	Offline proposal 1.A.1: We would like to add one sub-bullet to clarify the same/different pool issue is up to RAN2.  

Offline proposal 1.A.1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 UL spatial relation based on the Rel-15/16 UL spatial relation rules can be configured as a target signal/channel of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is up to RAN2)


Re comment from OPPO, it still possible to configure different Rel-17 TCI states for a set of SRS resources but associate the same UL PC setting with Rel-17 TCI states. We are fine to put a corresponding restriction in order to follow the Rel-15/16 principle, e.g., 

Offline proposal 1.A.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 the Rel-15/16 UL 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
· All the Rel-17 UL or, if applicable, joint TCI states configured to SRS resources in the same set should be associated with the same UL PC setting.

Offline proposal 1.B: First, we share similar view with ZTE, it is better to clarify this proposal applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR. Second, we prefer to have separate proposal for UL part since it may depend on whether UE is configured with joint DL/UL TCI mode or separate DL/UL TCI mode. Moreover, how to set the UL PC control may need to be further discussed. Third, if UE is configured with common TCI state ID activation and update across a set of configured CCs, it is naturally to apply the new beam to all CCs in the set. In summary, we suggest the following two proposals:

Offline proposal 1.B.1: On Rel-17 unified TCI framework, after X symbols from the UE receives the BFRR from NW, the UE assumes the same QCL parameter as the ones associated with the index qnew for all UE-dedicated PDSCH/PDCCH receptions 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 UE-dedicated PDSCH/PDCCH reception.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR

Offline proposal 1.B.2: On Rel-17 unified TCI framework, if the UE is configured with joint DL/UL TCI mode, after X symbols from the UE receives the BFRR from NW, the UE uses the same UL spatial filter as the one associated with the index qnew for all dynamic-grant/configured-grant based PUSCH transmissions and all of dedicated 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 dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR
· FFS: UL PC control including qu, qd, and closed loop index

Offline proposal 1.C: Not support

	[bookmark: _Hlk86755107]Lenovo/MotM
	For 1.A.1/2. Not support. In Rel-16, the spatial relation for SRS is configured per SRS resource, while power control parameters are configured per SRS resource set. However, in Rel-17, each UL, or joint DL/UL TCI state is associated with a power control parameter set. If we directly configure Rel-17 UL or joint DL/UL TCI state as spatial relation info for a SRS resource, new UE behaviours on how to determine the power control parameters are needed to be defined. In addition, there is no dedictaed SpatialRelationInfo list configured by RRC for SRS, we don’t think the UE memory is a issue. 

For 1.A.3: We are fine to restrict this proposal only for PUSCH and PUCCH since there is no SpatialRelationInfo list configured for SRS.

For 1.B: Support.

For 1.C: Not support. Agree with Samsung that further discussion is needed.


	Fraunhofer IIS/HHI
	1.A.1/2/3: Agree in principle with replacing the DL-TCI and spatial relation info pools with Rel. 17 TCI pools. We generally prefer that UL spatial relation info signalling is replaced with spatial relation info signalling. However, if a spatial relation pool is not used for the signalling, we are OK with having existing RRC signalling. At least for proposal 1.A.3, the following change can be made:
Offline proposal 1.A.3: The UE shall assume that Rel-15/Rel-16 TCI/SpatialRelationInfo is pool(s) are not configured if the UE is configured with Rel-17 TCI pool(s) in any CC

For 1.A.1 and 1.A.2, SRS with RRC signalling of spatial relation without the use of spatial relation pools can be excluded from being replaced by UL/joint TCI.

1.B: Support the proposal.

	CMCC
	For 1.A.1/1.A.2: We think both options can work, we slightly prefer not to mix Rel-15/Rel-16 Spatial Relation Info and Rel-17 UL/Joint TCI states.

For 1.A.3: Support Samsung’s update.

For 1.B: Support.

For 1.C: Not support. We are not clear about the usage of CSI-RS without QCL configuration.

	Futurewei
	Proposal 1.A.1/2/3: Support in principle and we are also ok with Samsung’s update on 1.A.3.  Our view is that not mixing the Rel-15/16 SpatialRelationInfo and Rel-17 TCI can reduce UE’s complexity.
Proposal 1.B: We agreed with MediaTek that the proposal should deal with the cases of joint TCI and separate DL/UL TCI differently.  The current proposal should only apply to the case of joint TCI configured.  For the case of separate DL/UL TCI, since there is no DL/UL beam correspondence, the new/updated QCL source RS should only apply to UE-dedicated PDSCH/PDCCH and other signals/channels configured to sharing such Rel-17 TCI state, but not to the UL signals/channels.

Proposal 1.C: Not support.  It is unclear to us the use case of this proposal.  As agreed in RAN1#106-bis, which channels/signals share the Rel-17 TCI state should be configured via RRC. 

	Intel
	Proposal 1.A.3: Support.

Proposal 1.B: we would like to clarify what is the main impact if we do not have any new agreement. Our thinking is that for a CC configured with Rel-17 TCI, the definition of unified TCI should generically address the common beam case. Additionally, we need to differentiate the case for joint TCI and separate DL/UL TCI states.

Proposal 1.C: We want to clarify what “CSI-RS without QCL configuration” means. Does it mean no QCL Type-D or C? 

	vivo
	Support Offline proposal 1.A.1 and Offline proposal 1.A.3.

Offline proposal 1.A.2 needs further discussion since the MAC CE may not be directly used.

For Offline proposal 1.B, at least the following case should be clarified:
· Whether applicable for non-UE dedicated channels;
· Whether applicable for inter-cell BM case
· Whether applicable for case when both P-cell and S-cell are both configured (as mentioned by several other companies)
· Whether to differentiate for joint TCI and separate TCI (as mentioned by several other companies)

We would like to clarify the intention of Offline proposal 1.C, is it used for the case when explicit BFD-RS are configured?


	NEC
	Proposals 1.A.1/2/3: Support.
And we also think simultaneous TCI activation for CORESET (based on Rel-15/16 MAC CE) and Rel-17 unified TCI framework should be clarified, especially when a CORESET can be associated with both USS and CSS, and the CSS is configured to not share the unified Rel-17 TCI.

Proposal 1.B: We also think the applicable case for Spcell and Scell should be clarified. And in case of qnew is an SSB, can the qnew apply to the channels/RSs? As we don’t have agreement to support SSB as source RS for unified TCI state.  In addition, we also support to discuss BFR in case of unified TCI for CA.


	AT&T
	Proposals 1.A.1/1.A.2/1.A.3: support. 
Proposal 1.B: share the same view with Intel, on the impact of not having this agreement. If needed, this agreement should clarify applicability to both PCell and Scell BFR, and the joint and separate DL/UL TCI states.
Proposal 1.C:   further clarification on the proposal is needed. What is meant by CSI-RS without QCL configuration here? 

	NTT Docomo2
	Proposal 1.A.1/1.A.2: we think MediaTek's additional restriction can address the concern from OPPO.
Proposal 1.B: Support.
Proposal 1.A.3: Not support. We are not sure how Rel.17 TCI state is useful in practical network yet. At least, before we define mandatory value of RRC configured TCI states and active TCI states, we think it is too early to decide it. For example, in Rel.15, the mandatory value of RRC configured TCI states for PDSCH is 64 in FR2 and the number of allowed SSBs in FR1. However, these values are not decided yet for Rel.17 TCI states. If the mandatory values of Rel.17 TCI states are smaller than Rel.15 TCI states, we will have to use Rel.15 TCI state for some cases.
tci-StatePDSCH in TS38.306:
-	maxNumberConfiguredTCIstatesPerCC indicates the maximum number of configured TCI-states per CC for PDSCH. For FR2, the UE is mandated to set the value at least to 64 (i.e. value 128 is an optional value). For FR1, the UE is mandated to set these values at least to the maximum number of allowed SSBs in the supported band;

Another reason of not supporting Proposal 1.A.3 is that FG 23-1-1 (Unified TCI for [intra- and inter-cell] beam management) is [per band] in R1-2110587. It means UE can report Rel.17 TCI in Band#A but not report Rel.17 TCI in Band#B. In that case, based on Proposal 1.A.3, if gNB configure Rel.17 TCI in Band#A, Band#B does not work. Hence, we think it is too early to agree on Proposal 1.A.3.

Issue 1.3: we don’t understand what the common-understanding is. For implicit BFD RS, BFD RS is derived from CORESET beam, and if Rel.17 TCI is configured with the CORESET, QCL source RS of Rel.17 TCI is used as BFD RS. Even if Rel.17 TCI may be updated by DCI, but UE can use the QCL source RS of Rel.17 TCI as BFD RS, is this the common-understanding?


	Mod V33
	Revised proposals based on inputs. 
Overall proposals 1.A.1 and 1.A.2 are stable enough.
The other (1.A.3, 1.B, and 1.C) may need some discussion during preparation phase.
· For 1.C, the term ‘CSI-RS without QCL’ is ambiguous


2. Issue 2 (led by Eko, Samsung)

Table 3 issue 2
	
	Open issue 
	Latest text of proposal (and relevant agreement)

	2.1
	Paging with one activated (non-serving) TCI state

Two issues:
· Which alternative to choose (and why)?
· Should this be limited to the case with only one active TCI state with PCI different form serving cell?





	Proposal: On Rel-17 enhancements for inter-cell beam management, on QCL assumption for paging and short message reception after being activated with [only one] TCI state[(s)] associated with PCI different from serving cell, in RAN1#107-e, further discuss and select one of the following alternatives:
· Alt0. The UE is not required to monitor paging and short message associated with the newly indicated TCI state associated with a PCI different from the serving cell
· Alt1. The UE is to monitor paging and short message in USS configured for paging and short message with the newly indicated TCI state associated with a PCI different from the serving cell
· Alt2. The UE is to monitor paging and short message in Type2 PDCCH CSS configured for paging and short message with the newly indicated TCI state associated with a PCI different from the serving cell
 

	Alt0 (default). 
· Support: OPPO, vivo, Lenovo/MotM, MTK (2nd), CATT, NTT Docomo, Intel, NEC, Qualcomm  
· Concern: Huawei, HiSilicon, Apple

Alt1. 
· Support: Huawei/HiSi (2nd), Ericsson (>=1), Samsung (2nd preference), Spreadtrum, AT&T, Nokia/NSB
· Concern: MTK, OPPO, NTT Docomo, ZTE, Qualcomm  

Alt2. 
· Support/fine: Huawei/HiSi, Apple, ZTE (>=1), Samsung (>=1), Futurewei, Spreadtrum, AT&T, Sony (>=1), MTK, Xiaomi, CMCC, Nokia/NSB,
· Concern: vivo, Lenovo/MotM, LG, Intel, Qualcomm, OPPO





Table 4 Additional inputs: issue 2 offline
	Company
	Input

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

	Apple
	We think Alt0 would lead to large latency for TCI switching. If we can reduce the TCI activation delay, this issue may be less critical. 

Both Alt1 and Alt2 can achieve the same functionality, but Alt1 may have larger spec impact. Currently USS is always with lower priority than CSS with regard to overbooking, QCL-TypeD collision handling and so on, but if P-RNTI is included, we need to reconsider the priority related aspects. 

Therefore, we think Alt2 is a simple solution.

	MediaTek
	For Alt0, we think this still can work since NW can switch back to serving-cell beam when it is going to send paging DCI on Type2-CSS set. Even TCI activation latency is an issue, it should be a general issue for UE that supports only one activated TCI state, not only for paging monitoring.  

For Alt1, we have strong concern due to spec and UE implementation impact. It’s not worth to introduce such effort to accommodate the special case (i.e., when UE supports only one activated TCI state for Rel-17 inter-cell BM).

For Alt2, we think this is the simplest way to resolve this issue.

In summary, our preference is Alt2 >= Alt0 >>> Alt1.

	Vivo
	Support Alt0. 
Alt2 reverts previous agreement. All companies in RAN1 would be aligned that paging signals scheduled by type-2 CSS is non-UE dedicated. If this part of the agreement is reverted, would other parts also be reverted? We have concerns on such casual reversion of agreement.
Also, in previous agreement, it has already been agreed that MAC CE based beam switch is the compromise to resolve issues for receiving non-UE dedicated signals for Ues with single active TCI state. We support to further enhance TCI state switch delay as Apple pointed out. However, for this case, when there is ETWS paging signals, the network could always switch the UE back to serving cell based on currently defined RAN1/RAN4 timeline. The network always knows there is such message coming and the UE is always within coverage of both cells.

Agreement
On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:
· The channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 
· For the aforementioned applicable channels and signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell
· For inter-cell beam management, the support of more than one Rel-17 active DL TCI state / QCL per band is a UE capability
· If UE does not support such capability, MAC-CE based beam indication (activation of one TCI state) can be used to switch between two different DL receptions along two different beams
· Note: The serving cell does not change when beam selection is done



	Samsung
	When a UE is indicated a beam on a cell with a PCI different from that of the serving cell, and the indicated beam is used for UE dedicated channels, the UE should also use the same beam to receive paging and short message. Using a beam on the serving cell (when the UE dedicated channels are received on a neighboring cell) is sub-optimal and should be avoided. This eliminates Alt0.
The difference between Alt1 and Alt2, is whether to use the USS for paging on the neighboring cell (Alt1) or use the Type2-PDCCH CSS (Alt2). Both options work, so it comes down to which option requires the least channels. In Rel-15/Rel-16 paging and short messages use Type2-PDCCH CSS, this is where the UE monitors a PDCCH with a CRC scrambled by the P-RNTI. We think that by using the same design we can minimize the changes required in Rel-17. Therefore, our preference is to continue using the Type2-PDCCH CCS (Alt2) for paging and short messages. The TCI state associated with the CORESET associated with Type2-PDCCH CSS is UE-dedicated TCI state.

There is no reason, in our view, to limit this to the case of having one activated TCI state on the neighboring cell. In fact, if more than one TCI state is activated on any cell. DCI is used to indicate the TCI state the UE should be using for UE-dedicated channels. This is also the TCI state to use for paging and short message. In other words, paging and short message follow the TCI state of UE dedicated channel. This can be achieved by having the same CORESET for USS and Type2-PDCCH CSS.

	OPPO
	Add our concern to both Alt 2 and Alt 3.

We support Alt1, which is also the result if we cannot reach conclusion on this issue.

Concern on Alt2: the proposal is out of the scope of MIMO.  We should not change the design of control channel in MIMO discussion.
Concern on Alt3: Type-2 CSS set is common channel/non-UE dedicated channel. Why the common channel can be transmitted from a non-serving cell TRP?   

Regarding the comments of Apple on Alt0: we do not see there is large latency on TCI state activation. The issue is only about whether a non-serving cell can transmit non-UE dedicated common channel/information to the UE. It is not related with TCI state activation.

	LG
	We prefer to support Alt0. 
Based on SI for inter-cell beam management, what is the reason to separate between system information (SI) and paging case that the reception of SI is from serving cell while that of paging is possible from non-serving cell regarding Alt1 or Alt2. When UE cannot receive paging/short message from serving cell due to the concern of outdated beam in serving cell, it is difficult to operate inter-cell BM efficiently in this case. Also, we have a similar view with MediaTek and OPPO for TCI activation delay.

	CATT
	Alt0 is the simplest solution with minimal specification impact. It can work even considering the TCI activation latency.  In addition, this activation latency only exists in the special case where only one TCI state is activated. Otherwise, DCI could be used for beam switching. Alt1 and Alt2 both have spec impact, but provide better flexibility. 
Our first preference is Alt 0. Alt2 is also acceptable with minimized specification impact.


	Qualcomm
	Support Alt0. 
For Alt1, can supporters elaborate how this work? To our understanding, paging PDCCH can only be sent via P-RNTI, which is only on CSS. Even if paging can be sent on USS, we don’t think any proposal is needed, because previous agreement is clear, i.e. only non-UE-dedicated channel is allowed on non-serving PCI. Every channel satisfying this requirement can be sent from the non-serving PCI. 
For Alt2, the proposal seems to transmit paging from the non-serving PCI. If so, to our understanding, it conflicts with the previous agreement, which says non-serving PCI can only transmit non-UE dedicated channel, which clearly excludes paging to our understanding. Also, if the door is opened for paging, we may prefer to allow every channel to be able to be transmitted from non-serving PCI. 

	Spreadtrum
	We are OK with Alt0 and Alt2. Slightly prefer Alt2 considering the benefit of avoiding beam switching by receiving paging from non-serving cell. Alt 1 should not be supported due to large spec impact.

	Xiaomi
	For Alt 0, if UE can activate only one TCI state, when a TCI state of non-serving cell PCI is activated, it means the RSRP/SINR of the TCI state of serving cell PCI is worse than that of the TCI of non-serving cell PCI. Thus even TCI state is switched back to serving cell PCI for paging, the performance will be worse. 
For Alt 1, much spec impact to support paging in USS set.
Thus our first preference is Alt 2. And we can also accept Alt 0.

	ZTE
	Support Alt2.

	NTT Docomo
	In RAN1#106b LS reply, it was agreed that system information is always received from serving cell.
After UE receives short message, UE is required to receive system information from serving cell. Hence, even if we allow UE to receive short message from non-serving cell in Alt.1/2, UE should also receive system information from serving cell. Hence, after consideration, we changed our view, and we think Alt.0 is fine. We’d like to clarify that UE can receive Paging/Short message from serving cell.

TS38.331: After UE receives short message, UE is required to monitor SIB6/7/8.
	For Short Message reception in a paging occasion, the UE monitors the PDCCH monitoring occasion(s) for paging as specified in TS 38.304 [20] and TS 38.213 [13].
If the UE receives a Short Message, the UE shall:
2> if the UE is ETWS capable or CMAS capable, the etwsAndCmasIndication bit of Short Message is set, and the UE is provided with searchSpaceSIB1 and searchSpaceOtherSystemInformation on the active BWP or the initial BWP:
2> immediately re-acquire the SIB1;
2> if the UE is ETWS capable and si-SchedulingInfo includes scheduling information for SIB6:
3> acquire SIB6, as specified in sub-clause 5.2.2.3.2, immediately;
2> if the UE is ETWS capable and si-SchedulingInfo includes scheduling information for SIB7:
3> acquire SIB7, as specified in sub-clause 5.2.2.3.2, immediately;
2> if the UE is CMAS capable and si-SchedulingInfo includes scheduling information for SIB8:
3> acquire SIB8, as specified in sub-clause 5.2.2.3.2, immediately;
NOTE:      In case SIB6, SIB7, or SIB8 overlap with a measurement gap it is left to UE implementation how to immediately acquire SIB6, SIB7, or SIB8.
2> if the systemInfoModification bit of Short Message is set:
2> apply the SI acquisition procedure as defined in sub-clause 5.2.2.3 from the start of the next modification period.



More detail of short message:
· For Bit 1 (systemInfoModification) and Bit2 (ETWS/CMAS):
· After UE receives Bit1/Bit2 of short message, UE needs to receive system information from serving cell. Hence, both paging/short message and system information should be received successfully.
· For Bit 3 (stopPagingMonitoring), it means UE strop monitoring Paging until next PO, and UE does not need to monitor Paging.
· For Bit 4-8, they are not used currently.
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	Mod V13
	After reading the above inputs, my observation is as follows:
· In Rel-15/16 paging message can be received in Type2 CSS, but not in USS. Given that we have one meeting left, Alt1 may be the least feasible. So it is best to down-select between Alt0 and Alt2
· Core problem: UE receiving paging message associated with the SC (e.g. when SI associated with the SC changes) when the UE receives some UE-dedicated signal/channel from a neighboring cell (i.e. inter-cell BM). 
· In this case, it is true (as stated by e.g. Qualcomm, OPPO, MTK, NTT Docomo) that Alt0 is the default scheme if nothing additional is discussed or agreed
· Alt2 allows shorter latency if the beam used for Type2 CSS is associated with the same TCI state as the UE-dedicated signal/channel from a neighboring cell – especially when only 1 TCI state is active. Alt0 would require beam switching which incurs additional latency (> TCI activation latency). 
· In relation to the definition of non-UE-dedicated channel/signal (old proposal 2.F), I believe, e.g. vivo, is correct that the definition of non-UE-dedicated channel/signal has been known and needs no revision. In this sense, if Alt2 is agreed, an exception/exemption for Type2 CSS from the ‘black list’ of signals that cannot be received in the case of inter-cell BM is needed. In this sense, Alt2 requires some revision/refinement of the previous agreement (as plainly understood).


In light of the inputs from companies and the above summary, removing Alt1, please share (or, if needed, revise) your preference below:

Alt0. 
· Support: OPPO, vivo, Lenovo/MotM, MTK (2nd), CATT, NTT Docomo 
· Concern: Huawei, HiSilicon, Samsung, Apple

Alt2. 
· Support/fine: Huawei/HiSi, Apple, ZTE, Samsung, Futurewei, Spreadtrum, AT&T, Sony, MTK, Xiaomi, CMCC, [NEC], 
· Concern: vivo, Lenovo/MotM, LG, Intel, Nokia/NSB, Qualcomm, OPPO



	Sony
	First, if UE supporting only one active TCI state can receive paging from NSC (Alt.2), we don’t think it’s fair to prioritize this type of UE over the UE supporting more than 1 active TCI states. All types of Ues should be able to receive paging from NSC, if Alt.2 can be agreed. 

But as many and FL pointed out, this operation (UE receiving Paging from NSC) apparently reverts previous agreement. We agree this observation and hope we could open a door for paging to reduce the latency of TCI state switching. One of our observations is that not all DCI in CSS are completely non-UE-dedicated, such as GC-PDCCH (in CSS-Type3) which can possibly be received in a NSC or in a more UE-dedicated manner. 

We are still supportive to Alt.2 and fine to extend the use case for more than 1 active TCI states. 

	OPPO
	We do not think the shorter latency can justify Alt2.  Besides Type-2 CSS, the UE still receive other CSS from the serving cell. So, why is there no latency issue for other CSS and related PDSCH? 

Furthermore, we share the similar understanding as Qaulcomm, if we allow that for paging Type-2 CSS, we should allow all the non-UE dedicated channel to be transmitted from non-serving cell TRP, no exception.  If paging (Type-2 CSS) can be transmitted from a non-serving cell TRP as stated in Alt2, why other CSS can not be transmitted from the same non-serving cell TRP? The proposal of Alt2 contradict to itself. Non-UE dedicated channel is non-UE dedicated channel. There should be any exception. 
 

	Ericsson
	We are a little confused by the discussion. First, we have the opposite understanding from Qualcomm: (only) UE-dedicated channels can be received from non-serving PCI. Non-UE-dedicated channels would be received from serving PCI. 

We tend to agree with Qualcomm/Oppo that signals scheduled via CSS are non-UE-dedicated channels – what else would it be? Data scheduled via CSS are designed so that it can be received by several Ues (all the Ues in the cell) Most likely, it will not be possible to transmit any shared message on CSS in the non-serving PCI. Any such message would target one UE – hence it could use USS. We do not really see that it has a large specification impact: we would just add P-RNTI to the RNTIs that can be monitored in USS. It would also seem to be the simplest from a UE implementation point of view: note that the PDCCH transmitted in CSS would almost surely utilize a DMRS generated by PCI. With Alt2, we would increase the UE complexity. 

Overall, the reason for treating paging (P-RNTI) separately is that the UE will have to monitor for P-RNTI with relatively frequent, intervals. This is in contrast to system information, which the UE typically does not monitor in connected mode.



	Samsung
	When the UE is in RRC connected state, the gNB knows the best beam to use for that UE. This reasoning could justify using the beam of UE dedicated channels for paging/short messages. This would improve the quality of channel reception for paging.

Therefore, we continue to be supportive of Alt2, i.e. when the UE is in RRC connected state and is receiving UE-dedicated channels from a beam of a cell with a PCI different from the PCI of the serving cell, the UE uses the beam of the UE-dedicated channels for Type2-PDCCH CSS set. This applies whether there are one or more active TCI states.

Regarding Alt0, after reading the inputs from a few companies, we understand that Alt0 can be understood as the working baseline (if no additional agreement is made) despite the higher beam switching latency.

	Huawei, HiSilicon
	Agree with the analysis from Ericsson – we are fine with Alt-2 or Alt-1. 

We are not sure if DCM’s understanding (that with Alt-0, UE can receive paging/short message from serving cell even if it supports only one active TCI and/or being activated/indicated with one TCI associated with PCI different from serving cell) is shared by other proponents of Alt-0, in particular, chipset vendors…
 
In addition, it would be awkward if the NW has to send in a MAC-CE or DCI for TCI activation/indication before sending in actual paging/short message…

	Apple
	For Alt0, we would like to understand we consider it violates UE capability. It looks this can be inevitable. 

Now gNB can provide TCI for common signal and dedicated signal separately. It could be possible that both common signal and dedicated signal are configured with different TCI states. There is no way for gNB to erase one indicated TCI for common signal. So for Alt0, we need to introduce a rule for UE to ignore one indicated TCI state or for gNB to erase one indicated TCI to make sure there is only 1 active TCI. 


	ZTE
	We can support the way-forward suggestion from the moderator. 

First of all, we are open to QC’s suggestion of allowing every channel to be able to be transmitted from non-serving PCI. 

Then, for Alt-1, we have some concerns for introducing USS for paging, and according to our knowledge, there is no clear mapping between USS occasion and SSB but which is necessary for the procedure of paging and UE monitoring. 

Finally, if going with Alt-2, we think that this rule can also apply to the case of >1 active TCI state.

	Lenovo/
MotM
	Support Alt0.
We still do not see the need for the UE to receive paging message sent from a neighbor cell. Paging message is initiated at L3, is sent in a paging area and is not gNB specific. The UE is OK as long as the UE receives paging message from the serving cell. If a UE has only one activated TCI state and can only receive paging from either the serving cell or a non-serving cell, this problem can be handled with gNB implementation (TCI state update and scheduling). UE operation is much simpler than Alt 1 or 2. 


	Nokia
	Propose not to remove Alt1 at this point as we still need to discuss what is being considered as common channel and how the UE assumes monitoring of a CORESET with CSS/USS with respect to the “UE can transmit to or receive from only a single cell). 
Alt0: This may depend on the UE capability, some UEs may be able to receive, some UEs may need to switch back and forth between cells. CSS stays in serving cell while the USS on the non-serving cell (for a CORESET). The non-serving cell scheduling should take this into account or assume that UE is not available for scheduling on specific time instances.  
For alt1, specification impact may be seen since USS is not assumed for paging monitoring currently. In case USS is used for paging monitoring, UE can avoid the switching between cells. The specification impact may be beyond MIMO track to consider. 
Alt2 may mean that an agreement is reverted, or new agreement is needed to consider the CSS-type2 as an exception for beam indication “except non-UE dedicated channels”. 
All alternatives seem to be still valid based on different view points of the agreement. with different pros/cons and ways forward. Considering the current state of the Rel17, we prefer alt2 over alt0. 

	CMCC
	We prefer Alt.2.  
We think Alt0 may cause beam switching latency than Alt 2 when only one TCI is activated.  We agree to add a new agreement to treat Type2 CSS as an exception of non-UE dedicated channels.

	Futurewei
	Our preference is Alt. 2.  As pointed out by multiple companies, compared to Alt. 0, Alt. 2 can reduce beam switching latency, especially when only one active TCI state is support.

	Intel
	We think that paging received in CSS is a non-UE dedicated signal. Our understanding is that Alt-0 is the baseline and will be the default solution. We think that for a UE supporting single active TCI state, inter-cell beam management will have limited benefits in terms of latency and the added latency of MAC-CE based beam switching to monitor paging should be acceptable. More capable UEs always have the option of supporting more than one active TCI state and dynamic switching. 
We think Alt-2 violates previous agreement and do not support reverting at this stage.  

	NEC
	We are fine with Alt. 0.
 And regarding Alt 2, we think at least following aspects should be clarified:
· Is the paging and short message as serving cell information or non-serving cell information?
· In case of an indication of BCCH modification, whether the UE needs to receive SIB, if so, SIB is received from serving cell or non-serving cell? Based on this, discussion only focused on paging and short message seems not enough. 
· Is the CSS configuration based on serving cell or non-serving cell? For example, the monitoring occasion for searchSpaceID with 0 value may be determined based on SSB index, then whether the SSB is from serving cell or non-serving cell?

	AT&T
	We share the same view as Nokia, as more discussion is needed to understand how the UE monitors for paging with CSS or USS when activated with one TCI state associated with PCI different from serving cell, and to rule out any alternative. 

	NTT Docomo2
	Similar as Huawei, we would like to ask companies whether to have the common understanding: (that with Alt-0, UE can receive paging/short message from serving cell even if it supports only one active TCI and/or being activated/indicated with one TCI associated with PCI different from serving cell) 
[Mod: In my understanding as an FL, this is of course possible since it is TCI state activation operation for beam switching, regardless whether it is to a beam in the same or different cell. The main issue is the beam switching latency, i.e. receiving paging message requires MAC CE TCI state activation when only 1 active state is supported/configured]
We already agreed that system information can be only received from serving cell, we believe UE can receive signal from serving cell in any cases.
	Answer 2.b: The system information for inter-cell beam management can be only received from the serving cell TRP. 
With respect to the paging/short messages for inter-cell beam management, RAN1 is currently discussing this issue.




	Mod V33
	Revised companies’ preferences. 




3. Issue 2 RSRP (led by Bo, ZTE)

[bookmark: _Hlk86755384][bookmark: OLE_LINK2]Table 5. Open issues of Issue 2H
	#
	Issue
	Companies’ views

	2.H.1
	On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, in RAN1#107-e, select one of the following alternatives:
· Alt1. Rel-15 L1-RSRP reporting format is reused for all SSBRI-RSRP pairs in one L1-RSRP reporting instance, i.e. for K>1, (K-1) 4-bit differential L1-RSRP(s) calculated relative to the reference (absolute) 7-bit L1-RSRP
· Alt2. Differential L1-RSRP per non-serving cell/serving cell is used: When more than one SSBRI/L1-RSRP pairs associated with a same PCI are reported, Rel-15 L1-RSRP reporting format is used for pairs associated with the same PCI, i.e. 4-bit differential L1-RSRP(s) calculated relative to the PCI-specific reference (absolute) 7-bit L1-RSRP
 

	Alt1: NTT Docomo

Alt2: 


	2.H.2
	Whether to consider SSB Tx power difference (e.g., >10 dB) between serving-cell SSB and non-serving cell SSB for determining SSBRI-RSRP pair to be reported, e.g., for assisting UL Tx beam determination?

FYI, 44 dBm for Macro layer, and 33dBm for Micro layer in Dense urban in TS 38.802

For example, the candidates can include:
· RSRP value to be reported should be compensated according to Tx power corresponding to non-serving-cell/serving-cell SSB.
· SSBRI-RSRP selection rule is based on difference between receiving L1-RSRP and transmit power, like path loss 
· …

	Support: 

Not support: NTT Docomo



Offline proposal 2.H.1: On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP:
· Alt1. Rel-15 L1-RSRP reporting format is reused for all SSBRI-RSRP pairs in one L1-RSRP reporting instance, i.e. for K>1, (K-1) 4-bit differential L1-RSRP(s) calculated relative to the reference (absolute) 7-bit L1-RSRP


Offline conclusion 2.H.2: On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, there is no consensus on enhancing SSBRI-RSRP determination/report for assisting UL transmission considering SSB Tx power difference between serving cell and non-serving cell.


Table 6. Companies’ input
	Company
	Input

	Samsung
	For 2H.1, our preference is Alt.1. For Alt.2, we have two clarification questions: 
· The UCI payload size could vary depending on not only K, but also the number of non-serving cells. For instance, for K=4, if only the serving cell is reported, the payload size is 19 bits, and if one additional PCI is reported, the payload size is 22 bits. This variation is not desired in terms of gNB decoding efforts. To make it work, at least the number of non-serving cells needs to be indicated in part of UCI. 
· Alt. 2 results in larger overhead especially with large K and number of measurement cells. For K=4, if four measurement cells are reported, the payload size of Alt.2 would become 28 bits, which is 9 bits more than Alt. 1. Not sure whether the additional gain provided by differentiating different cells in beam reporting can surpass this increased overhead.
For 2H.2, we also have a clarification question: if the SC beam quality is 10 dB more than that of the NSC, it is unclear why the UE would report the NSC beam(s) (and also given that Rel. 15 RSRP table is used). More justifications/examples would be helpful.

	Apple
	For 2.H.1: Support Alt1. It seems current inter-cell BM can only work in HetNet scenario. Thus, legacy L1-RSRP quantization seems to be sufficient.

For 2H.2: For normal beam reporting, we think this is up to UE implementation. Anyway UE can report multiple beams and the final beam indication is up to gNB. But we think this is a good question for BFR, with regard to uplink quality, we think cell-specific L1-RSRP threshold is reasonable compared to a common threshold.



	OPPO
	Support Alt1.  Current 4-bit differential RSRP reporting can cover up to 30dB RSRP difference. If the received signal power between one beam of TRP#1 and one beam of TRP#2 is so large, it does not make sense for UE to report the weak beam. The problem of Alt2 is that it only introduces more overhead but without any system benefit. Furthermore, the problem that Alt2 intends to resolve is not able to be solved by Alt2. The big difference in Tx powers of different TRP might cause large difference in RSRP. But no matter what the reporting format is, the UE still generally chooses the largest a few RSRP to report.  On the other hand, if the Tx power of them are quite different, gNB can configure them into two different beam reporting so that the weak L1-RSRP from one TRP is not hidden by that of the other TRP.

Regarding 2.H.2: it is not some issue that can/should be address by the L1-RSRP beam reporting.  It can be resolved simply by system implementation. For instance, the gNB can configure those two TRPs in two separate beam reporting configuration and ask the UE to measure and report them separately. Based on the reported L1-RSRP, the gNB can compensate the impact of Tx power difference by implementation. That has no spec impact and can be completely supported with current beam reporting method.


	MediaTek
	On 2.H.1, support Alt1. Share the same views as above, we don't think Alt2 optimization is needed.

On 2.H.2, how to perform beam selection in the beam report is UE implementation issue, where spec only defines the reporting format. Those examples for beam selection can be done by UE based on measured RSRPs and corresponding SSB Tx powers w/o specification support. 

	NTT Docomo
	On 2.H.1, support Alt1. We have concern on Alt.2 due to uncertain UCI size. Depending on the number of non-serving cell PCIs in the L1-RSRP report, UCI size can be changed. Before gNB detects PUCCH, gNB should know the size of UCI. Otherwise, gNB needs to blind-detect the UCI size.

On 2.H.2, regardless of SSB Tx power difference between PCIs, UE can report largest L1-RSRP beam(s). L1-RSRP is used to report the largest DL beams. We don’t need to consider SSB Tx power difference.

	LG
	On 2.H.1: Support Alt1. It needs to be clarified to introduce new L1-RSRP reporting format from a perspective on performance/overhead tradeoff.

On 2.H.2: As many companies mentioned, it is up to UE implementation based on measured RSRPs with or without considering SSB Tx power difference between serving cell and non-serving cell.

	ZTE
	On 2.H.2, please review the following clarification for the motivation @all:

If my understanding is correct, the motivation from proponents is that the best DL beam may not be appropriate for UL transmission. In HetNet, the best DL beam may be selected with objective of maximizing DL RSRP, but for UL transmission, for a given UE, Pcmax is the same regardless of macro/micro layers. In other word, the best UL beam should be selected with the objective of minimizing path loss or coupling loss. It means that we need to justify whether we need to have some other enhancement for UL beam determination or further considering SSB Tx power. Please review the following figure from one proponent company 



					
[bookmark: _Ref14883914]Figure 1 Illustration of independent beam selection for DL and UL in HetNet scenario


	Spreadtrum
	On issue 2.H.1, support Alt 1. Share the same view with Samsung on the issue of dynamic UCI payload size caused by Alt2.
On issue 2.H.2, we don’t see there’s any problem. Since the NW knows the SSB Tx power of each cell, NW can estimate the path loss or coupling loss as long as UE reports L1-RSRPs from serving cell and non-serving cell either jointly or separately. 
In HetNet scenario, if UE doesn’t report any beam of a small cell due to small SSB Tx power of the cell, UE should be scheduled to transmit towards the macro cell. Based on our understanding, this phenomenon only happens in a small area between small cell and macro cell and can be solved by NW implementation. Further enhancement is not necessary.

	OPPO2
	@ZTE: for your example, the issue can be resolved by gNB implementation.   The gNB configure beam reporting for high power TRP and Low power TRP separately.  With that, the gNB can obtain K L1-RSRP reporting for high power TRP and another K L1-RSRP reporting for the low power TRP. The gNB has the knowledge of TRP Tx power.  With all that information, the gNB can determine proper UL beam.

	Qualcomm
	For 2.H.1, support Alt1. The benefit of Alt2 is unclear. Why using the highest L1-RSRP as absolute reference is insufficient, even if the Tx power is different?
For 2.H.2, the issue can be solved by gNB implementation. For example, gNB can configure separate DL beam reports for cells with large Tx power difference, and then check which cell has best beam for both DL/UL. Such issue should already exist today for L3 mobility.

	Xiaomi
	For 2.H.1, we prefer Alt 1. Since the benefit of Alt 2 is not clear with higher signaling overhead which changed dynamically.

For 2.H.2, as many companies mentioned, based on the beam measurement report from UE, gNB can know the pathloss of each beam by considering the Tx power of each beam. thus we think it is unnecessary to consider the SSB Tx power for determining SSBRI-RSRP pair.

	Sony
	For 2.H.1, we are fine with Alt.1. 
In our understanding, similar issue in AI 8.1.2.3 in 106bis-e was discussed and concluded with only one 7-bit L1-RSRP and all other as 4-bit differential reporting. From the aspect of DL beam measurement and reporting, the inter-cell BM (each cell can be viewed as a TRP) in AI 8.1.1 and multi-TRP beam enhancement in AI 8.1.2.3 are in essence the same. The benefits of differential to the strongest RSRP of its own TRP seems not justified during previous discussion. 

For 2.H.2, it seems not a good time to introduce new DL beam selection rule for inter-cell B.M.

	Nokia/NSB
	2.H.1: we support Alt.1 as benefit seems unclear.
2.H.2: we agree comments from ZTE that the best DL beam may not be appropriate for UL transmission in all cases, e.g. due to potential MPE issue. Nevertheless, as commented by Sony, it may not be good time at this stage to consider new beam reporting criteria to take uplink into account as well.

	CATT
	On 2.H.1, we slightly prefer Alt1. For Alt2, the payload of L1-RSRP depends on the number of PCIs reported, which may result in additional complexity.
On 2.H.2, don’t need to consider SSB Tx power difference. Since the Tx power of SSBs of different cell is known at gNB, with the reported L1-RSRP,  the gNB can compensate the impact of the Tx power difference by implementation.

	Huawei, HiSilicon
	2.H.1: Slightly prefer Alt-1 for simplicity.
2.H.2: Open to consider this. 

	CMCC
	2.H.1: We prefer Alt-2. We think differential L1-RSRP can be per cell or per cell group based to improve the accuracy of the reported L1-RSRP and be beneficial for UL beam selection. 
2.H.2: We are open to discuss it.

	ZTE (Mod#1)
	Thanks a lot for your input, brief summary as follows:
· For 2.H.1, personally I sympathize the motivation from Alt-2 proponents by improving the report accuracy and UL beam selection. But, considering that supper majority companies support Alt-1, I suggest to go with Alt-1.
· For 2.H.2, although some companies identify the possible issue that the best DL beam may not be appropriate for UL transmission, e.g., in HetNet, majority companies seem negative for further enhancement. Therefore, we may conclude this issue in Rel-17, and then may consider this in the following release.
Based on the observations, I provide an updated proposal under Table 2. Please share your inputs on the updated proposal. Thanks.


	Lenovo/MotM
	For 2.H.1: We support Alt1 by considering the UCI overhead.
For 2.H.2: We are open to discuss this issue at least based on ZTE’s scenario.




4. Issue 4 (led by Darcy, MediaTek)

Table 2. Open issues of Issue 4
	[bookmark: OLE_LINK1]#
	Issue
	Companies’ views

	4.1
	Whether to support repeated (the same) UE capability value (set) in the list? 

For example, the list can include:
· UE capability value #0: {max # of UL layers = 2}
· UE capability value #1: {max # of UL layers = 2}
· …
 

	Support: LG, vivo, ZTE, AT&T, IDC, Docomo, Qualcomm, Sony, Huawei, HiSilicon, CMCC, Lenovo, MotM, Fraunhofer IIS/HHI, Nokia/NSB

Support only for two capability types (one value can repeat but the other must be different): Samsung

Not support: Ericsson, Xiaomi


	4.2
	Whether to support more than one types of UE capability (i.e., UE capability value set) in the list?

For example, the list can include:
· UE capability value set #0: {max # of UL layers, coherence type}
· UE capability value set #1: {max # of UL layers, coherence type}
· …

	Support: Qualcomm, LG, Sony, Docomo, ZTE, AT&T, IDC, Samsung (at most two), Huawei, HiSilicon,CMCC, Lenovo, MotM, Fraunhofer IIS/HHI (at most two), Nokia/NSB, AT&T

Not support: Ericsson

	4.3
	Type(s) of UE capability value in the list
· Max supported # of SRS ports 
· Max supported # of UL layers
· Coherence type
· TPMI
· Max supported # of SRS resources within one SRS resource set

Note: The following agreements were made for Rel-17 MP-UE assumptions:
Agreement from RAN1#102
1. [Issue 4] For Rel.17 NR FeMIMO, on MP-UE assumption to facilitate fast UL panel selection:
0. The following assumptions are used: 
0. In terms of RF functionality, a UE panel comprises a collection of TXRUs that is able to generate one analog beam (one beam may correspond to two antenna ports if dual-polarized array is used)
0. UE panels can constitute the same as well as different number of antenna ports, number of beams, and EIRP 
0. No beam correspondence across different UE panels
0. FFS: For each UE panel, it can comprise an independent unit of PC, FFT timing window, and/or TA.
0. FFS: Same or different sets of UE panels can be used for DL reception and UL transmission, respectively
Agreement from RNA1#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)

	· Max supported # of SRS ports: Docomo, LG, QC, ZTE, MTK, IDC, Sony, Huawei, HiSilicon,CMCC, , Lenovo, MotM, Fraunhofer IIS/HHI, Nokia/NSB, AT&T

· Max supported # of UL layers: Docomo, QC/LG/MTK/IDC (if max #of ports is not supported), ZTE, Huawei, HiSilicon,CMCC

· Coherence type: Docomo, Samsung (1st), LG, QC, IDC, Sony, Huawei, HiSilicon, Lenovo, MotM

· TPMI: Samsung (2nd), LG(if coherence type is not supported), Huawei, HiSilicon

· Max supported # of SRS resources within one SRS resource set: Docomo, LG, QC, ZTE, IDC, Huawei, HiSilicon , Lenovo, MotM, Fraunhofer IIS/HHI, Nokia/NSB, AT&T


	4.4
	How to include the correspondence (between a CRI/SSBRI and a UE capability value from the reported list) information in the reporting instance?

	The index of corresponding UE capability value (set) is reported along with the SSBRI/CRI in the Rel-15/16 beam reporting: Docomo, [Samsung], LG, QC, ZTE, MTK, IDC, Sony (value set), Huawei, HiSilicon, CMCC, Lenovo, MotM, Fraunhofer IIS/HHI, Nokia/NSB, AT&T

New reporting mechanism (e.g., event-trigged): Apple

	4.5
	The indicated SRI is based on the SRS resources corresponding to a SRS resource set, whether the SRS resource set is selected by the UE or NW?

Note: The selected SRS resource set (either by UE or NW) need to be aligned with the UE capability based on the informed correspondence.
	Selected by UE: OPPO, Apple, Samsung (for coherence type), QC, Sony, Lenovo, MotM, Fraunhofer IIS/HHI

Selected by NW: Docomo, ZTE, Huawei, HiSilicon, CMCC

	4.6
	After a beam reporting instance and before the next beam reporting instance, whether UE can update the correspondence?

Note: UE should be able to update the correspondence in each beam reporting instance and inform to NW though the beam reporting UCI.
	No restriction: Huawei, HiSilicon, Apple, Docomo, Samsung (but UE expected to receive/follow configurations based on reported correspondence), QC(inform NW if update is necessary), ZTE(inform NW if occurs), MTK, Sony (inform NW if necessary),CMCC, Lenovo, MotM, Nokia/NSB (same as Samsung), AT&T


UE cannot update the correspondence: 
 


	4.7
	Whether and how to define the acknowledgement of the reporting instance that carries correspondence information, and the timeline for applying the correspondence?

	Need to define acknowledgement: ZTE, Sony, Lenovo/MotM, CMCC, Intel

No need to define acknowledgement: Docomo, Samsung, LG, QC, MTK, Xiaomi, Nokia/NSB

	4.8
	The number of CB-based SRS resource sets with different number of SRS ports that can be configured by NW
	For 2Tx UE:
· Up to 2 SRS resource sets: Samsung, ZTE(as a starting point), MTK
For 4Tx UE:
· Up to 2 SRS resource sets: ZTE(as a starting point), MTK
· Up to 3 SRS resource sets: Samsung, Qualcomm

	4.9
	The number of SRS ports in a CB-based SRS resource set that can be configured by NW
	For 2Tx UE:
· 1 port or 2 ports: Samsung, ZTE, MTK
For 4Tx UE:
· 1 port, 2 ports, or 4 ports: Samsung, ZTE, Qualcomm, MTK



Offline proposal 4.A: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises at least the max supported number of SRS ports
· FFS: which type(s) of UE capability other than the max supported number of SRS ports is included in a UE capability value set and whether the UE capability value set can be common across all BWPs/CCs in same band or BC are discussed under UE feature agenda item 
· The correspondence between a 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 is reused, 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
· Support multiple codebook-based SRS resource sets with different number of SRS ports
· The indicated SRI is based on the SRS resources corresponding to a selected SRS resource set [which need to be aligned with the UE capability based on the informed correspondence]
· FFS: Decide in RAN1#107e, whether the SRS resource set is selected by the UE or NW

Support: InterDigital, ZTE, Sony, Xiaomi, Lenovo/MotM, Fraunhofer IIS/HHI, Nokia/NSB, AT&T, Samsung (prefer only one additional capability), MediaTek
Concern: OPPO, Ericsson (1st and 3rd bullets), Intel (1st and 3rd bullets), Apple


Table 3. Companies’ input
	Company
	Input

	NTT Docomo
	Regarding issue 4.4, a UE capability value index per CRI/SSBRI can be included in beam reporting.
Regarding issue 4.7, we think acknowledgement of reporting is not necessary.

	Samsung
	4.1: if capability value includes only one capability type, we don’t see the need for repeating a value. However, if a capability value includes two types (e.g. coherence type and TPMI), we can support repeating one of two values, the other value must be different.

4.2: we prefer a single capability type (e.g. coherence type), but can be OK with at most two.

4.3: 1st preference is coherence type; and 2nd is TPMI

4.4: we prefer the correspondence to be included in UCI together with the other beam reporting content (CRI/SSBRI and L1-RSRP/L1-SINR)

4.5: In our view, this issue may depend on the UE capability type. For example, if type = coherence type or max supported number of SRS ports, then selection by UE makes sense. And if type = number of layers, selection by NW is also OK.  

4.6: the UE can update, but it should be able to receive/follow the configurations based on the reported correspondence

4.7: we don’t see the need for the acknowledgment, and prefer to reuse Rel.15/16 beam reporting

4.8/4.9: we provide our view about the details on number of SRS resource sets with different number of SRS ports
[Mod] Thanks for rising these issues. Some additional proposals will be provided accordingly.

	LG
	4.3: we provided our view in Table 2. Regarding the number of SRS resources per set, we think that this value can be different for CB and NCB. If this discussion is only for CB, we are fine to define only one value.
4.4: same view as Docomo
4.5: we are open for either/both approach. NW selection approach seems a straight-forward extension of current specification, but we are somehow curious about the additional spec impact for the UE selection. Does this require other than the report being discussed in 4.4? If UE reports different capability values for different CRI/SSBRI, it would mean that those panels are available/ready. For example, if CRI#0+cap#0(panel#0) and CRI#1+cap#1(panel#1) are reported, then UE is ready to use panel#0(cap#0) when CRI#0 is indicated as spatial relation and panel#1(cap#1) when CRI#1 is indicated as spatial relation. In this case, we wonder what additional spec support is needed for the UE selection approach. 
[Mod] If it is selected by UE, it seems no spec impact.
4.7: at current stage, we don’t see a need to define ack. If triggered report has not been received correctly by gNB, gNB can trigger another beam report by implementation. If ack is not defined, timeline issue may not exist as well.

	Qualcomm
	For 4.1, support values can be repeated in different value sets

For 4.2, support more than one type

For 4.3, support SRS port #, coherence type, SRS resource #

For 4.4, report via value set ID

For 4.5, reported set is selected by UE

For 4.6, yes, UE should inform the correspondence if it has to be updated

For 4.7, UE will apply the reported info when the corresponding TCI is indicated next time after the beam report

For 4.8, 3

For 4.9, 1, 2, 4

Suggest to add proposal for UE capability on the reported info to be applicable to multiple CCs, e.g. all CCs in same band or BC
[Mod] Sure. There is a corresponding FFS for this issue. Please check the updated proposal.

	ZTE
	For 4.1, we share the same views with QC that values can be repeated for different sets with different set ID.

For 4.2, the upper bound from spec perspective can be discussed later.

For 4.3, please review our views in above Table.

For 4.4, we share the same views with DOCOMO, LGE and Qualcomm. Samsung may also have the same views?

For 4.5, it should be controlled by NW. UE can report its capability, but when/how to trigger/activate SRS resource set should be up to NW. Otherwise, the NW may experience a serious issue if misalignment.

For 4.6, yes. The UE should inform NW of this update, e.g., based on an event.

For 4.7, the timeline for applying the reported UE capability should be specified. We prefer to have an acknowledge.

For 4.8, for 2Tx & 4Tx UE, the number of SRS resource sets should be 2 as a starting point.
a bit to make it more clear.
For 4.9, as our initial thoughts, we are open to any combinations. 

	MediaTek (Mod#1)
	Thanks a lot for your input, brief summary as follows:
· For 4.1, according to input so far (and comments from RAN1#106bis), at least 8 companies prefer to allow reporting of repeated capability values in different capability value sets. One company prefer the values in different UE capability value sets cannot be completely identical. Thus, I would suggest to remove the “without repetition” from the proposal 4.A.
· For 4.2, according to input so far (and comments from RAN1#106bis), at least 9 companies prefer multiple types of UE capabilities within one UE capability value set. However, two companies prefer at most two types in one UE capability value set. Thus, I would suggest to support two types in one UE capability value set as a compromise.
· For 4.3: The max supported number of SRS sorts and coherence type are supported by majority. I would suggest to support at least these two capabilities.
· For 4.4: At least 5 companies propose to report the index of corresponding UE capability value set along with the SSBRI/CRI in the beam reporting instance, by reusing Rel-15/16 beam reporting. It seems this is the most straightforward approach. 
· For 4.5: More discussion is needed. However, it seems at least companies can agree on the selected SRS resource set (either by UE or NW) need to be aligned with the UE capability based on the informed correspondence.
· For 4.6: More discussion is needed. Sorry, the previous wording of issue 4.6 may confuse people. I revised a bit to make it more clear. Note that UE should be able to update the correspondence in each beam reporting instance and inform to NW though the beam reporting UCI.
· For 4.7: More input is needed. At least four companies think the acknowledgment is not needed, and two of the companies think the timeline could be the same as legacy reporting and indication for the beams reported by UE. One company prefers to have acknowledgement for the beam reporting with correspondence information, and specify the timeline.
· For 4.8/4.9: More input is needed. I slightly modified the wording to make them more clear.
Based on the observations, I provide an updated proposal under Table 2. Please share your inputs on the updated proposal. Thanks.


	InterDigital
	Our views are updated in Table 2. We support moderator’s Updated Proposal 4.A.

	OPPO
	4.3: Suggest to add the following Type:
· Pcmax
4.4:  we do not support to include correspondence in beam reporting instance. It is not needed. The design also depends on the result of 4.5. 

4.5: we need to first conclude it.  Because it has critical impact on the designs of all the other aspects. We are not ok with a proposal with FFS on 4.5 because it will not work. From the perspective of UE, the selection of SRS resource set shall be controlled by the UE. Please note the main bullet of Proposal 4.A is “UE-initiated …”. If the SRS resource set is selected by the NW, how can we call it “UE-initiated”.  Please see the updates for 3rd bullet.

If the UE selects the SRS resource set (i.e., selecting a UE capability value set or a panel), then the beam reporting enhancement is not needed. Because once the UE selects one SRS resource set, i.e., one UE capability value set or a panel, the beam reporting would correspond to that panel naturally. And the UE capability value set index does not need to be included in the beam reporting again. Furthermore, in practical system, it is not feasible for the UE to report different value sets for different CRI/SSBRI in one reporting set. Because that would force the UE to turn on all the panel to do the measurement, which contradicts with the motivation of power saving by turning off some panel. Therefore, we suggest to remove the 2nd bullet.

Here are the suggested revision on the updated proposal:

Updated Proposal 4.A: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises at least the maximum supported number of SRS sorts and coherence type
· FFS: Whether the UE capability value set can be common across all BWPs/CCs in same band or BC
· The correspondence between a 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 is reused, 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
· Support multiple codebook-based SRS resource sets with different  number of SRS ports and each SRS resource set corresponds to one UE capability value set. 
· The indicated SRI is based on the SRS resources corresponding to a selected SRS resource set. The SRS resource set is selected by the UE and the selection is reported to the NW. need to be aligned with the UE capability based on the informed correspondence
· FFS: Whether the SRS resource set is selected by the UE or NW
[Mod] Thanks for the suggested proposal. One question on this proposal. If UE can report the selection of the SRS resource set, it already implies the number of ports that UE can support, do we still need to associated each SRS resource set with the UE capability value set?

	ZTE
	Regarding updated proposal 4.A, the move-forward direction looks great (rather than totally switching to a new direction). Then, we have the following comments:
· ‘Max supported # of UL layers’ should be involved, considering that ‘Max supported # of UL layers’ and ‘Max supported # of SRS ports’ are provided separately. Otherwise, we need to study how to determine the # of UL layers to be used, if only  # of SRS ports are provided. We fail to understand why we need this upper bound of ‘at most 2’. If must, we suggest to remove ‘coherent type’.
· Then, we have concerns on non-gNB response for the UE report. If the UE switches its capability by the report, and meanwhile if the report is not received by gNB, the UL link may be down. 
· While we have the requirement of ‘to be aligned with the UE capability based on the informed correspondence’, the SRS transmission should be initialized or triggered by gNB as usual. Otherwise, there may be very large spec impacts. We suggest to make the down-selection right now, rather than postponing this essential issue to the following meetings (next meeting is last one in Rel-18).
[Mod] Yes, down-selection in RAN1#107-e meeting is my intension. 

· Then, there are are some typos in the proposal: 
· the maximum supported number of SRS ports, 
· [The indicated SRI is based on the SRS resources corresponding to a selected SRS resource set  which need to be aligned with the UE capability based on the informed correspondence
[Mod] Thanks!

	Sony
	For Issue 4.1 through 4.6, we add our view in Table 2. 

For Issue 4.7, we tend to think the acknowledgement from NW matters. Otherwise, as ZTE mentioned, there is a possibility that the UL beam pair (UE Tx and NW Rx) may be not aligned, if NW fails in decoding the UCI carrying the correspondence between DL RS and UE capability set. 
However, considering the complexity of timeline issue and the design of ACK mechanism, we are fine to have a ACK-free mode for such beam reporting in Rel.17. Possibly, we could add the other mode, with ACK on such beam in Rel.18. 

For Issue 4.8 and 4.9, we somehow failed to fully understand the issue. What’s the meaning of 2Tx or 4 Tx? Intuitively, we think each UL panel is associated with one SRS resource set (CB-based). Now it seems (from Samsung’s email input) the configuration of SRS resource set also relates to UL antenna port coherent type. We had a feeling that this kind of association is going to complicate the discussion. Therefore, hope this could be further clarified and go through a simple way, given the last RAN1 meeting of Rel.17 left. 

In summary, we support updated Proposal 4.A in principle. 
One minor comment is that we don’t need to further study who selects the SRS resource set. Literally, to be aligned with “UE initiated panel activation and selection”, the term we used in many agreements, we believe the SRS resource set should be selected by UE, rather than NW. 

	Huawei, HiSilicon
	Added our preferences to the table above. 

	CMCC
	We add our view in Table 2.

For 4.3, we think Max supported # of SRS ports and Max supported # of UL layers can be included. For coherence type, if the motivation is coherence type of UL antenna port can be different for different panels, whether we should also include Full power Mode?

For 4.5, SRS resource set is configured by NW according to the UE capability. We have no idea how can UE select SRS resource set. From our understanding,“UE initiated panel activation and selection” means the UE can choose which CRI/SSBRI(s) and  the corresponding UE capability value(s) will be reported to NW. If UE deactive a panel, the corresponding UE capability value will not be reported in a beam reporting.

For 4.7, we prefer to define the acknowledgement and timeline. When UE informs the NW the UE capability value, the application time of the UE capability value could be depend on the NW acknowledgement.

For 4.8&4.9, we are also confused by the discussion from Samsung’s email. We suggest to first discuss whether each UL panel is associated with one SRS resource set, if so, another option is the number of CB-based SRS resource sets equals to the number of UE capability value sets.

	MediaTek
(Mod#2)
	1. On the 1st bullet of the updated proposal:
According to the comments from companies, the max supported number of SRS ports can be accepted by the most of companies, and it is directly related to 3rd bullet of the proposal. Then, considering that these UE capability issues may be more properly to be discussed in UE feature AI and we have only one meeting to conclude on this feature, I would suggest to first agree on at least the max supported number of SRS ports, and try to converge on the basic framework on how to support UE-initiated panel activation and selection. The following issues can be left to UE feature agenda item. 
· Which type(s) of UE capability other than the max supported number of SRS ports is included in a UE capability value set
· Whether the UE capability value set can be common across all BWPs/CCs in same band or BC

Please check the revised 1st bullet of the updated proposal and share your view.


2. On the 2nd bullet of the updated proposal, no revision.

3. On the 1st sub-bullet of the 3rd bullet, it seems the later statement of the 1st sub-bullet of the 3rd bullet is unnecessary since it will not cause any spec anyway. If the SRS resource set is selected by UE, there is no doubt that UE never selects a SRS resource set beyond its capability. If the SRS resource set is selected by NW, it is clear NW should not require UE to transmit SRS beyond UE capability, however, analogues to other UE capabilities defined before, this doesn't have to be explicitly specified. Therefore, I put the statement in the brackets.
Regarding SRS resource selection, more discussion is needed, but this need to be decided in RAN1#107e. 


For other issues, please keep sharing your views on other issues. Thanks all for your effort.

	Xiaomi
	4.1, we are confused on the motivation of the case that the values in different UE capability value sets are completely identical.
4.2, we are OK to support more than one value in each set.
4.3, we support Max supported # of SRS ports and Max supported # of SRS resources within one SRS resource set. As for Coherence type and TPMI, from my understanding, at most one can be supported.
4.4, we share same view that the index of corresponding UE capability value set can be reported along with the pair of SSBRI/CRI and L1-RSRP/SINR.
4.5, we think both can be supported. For selection by UE, it can only report the SSBRI/CRI and the corresponding UE capability value (set) of that panel. If more than one UE capability values (sets) are reported by UE, one of SRS resource set can be selected by gNB.
4.6, we are not clear about the case that UE need to update the correspondence.
4.7, ack is not needed from our point of view.

We are fine with the latest updated Proposal 4.A.


	Lenovo/MotM
	For 4.1, support to repeat the same value in different value sets.
For 4.2, support more than one type.
For 4.3, support Max supported # of SRS ports, Coherence type and Max supported # of SRS resources within one SRS resource set
For 4.4, support to report the value set ID along with CRI/SSBRI.
For 4.5, at least to support that it can be selected by the UE.
For 4.6, fine to allow UE to update the correspondence but the UE should info the NW if the updating happens.
For 4.7, prefer to have acknowledgement.

Fine with the latest Updated Proposal 4.A.


	Ericsson
	On Proposal 4.A:
· We cannot accept “value set” – the only explained use case is different number of max MIMO layers. We can discuss different ways of signaling the maximum number of MIMO layers.
· Since the only explained use case with a potential benefit is that different “panels” may have different baseband capabilities, switching “panels” would mean that the DL properties are changed as well. Modifying the properties of SRS resource sets is thus not sufficient. However, the BWP switching framework already provides the required functionality. Defining new types of SRS resource set is thus not needed, nor sufficient.
Based on this, we propose

Updated Proposal 4.A: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support the UE reporting a list of non-repeated UE capability values 
· Each UE capability value set comprises at least the max supported number of SRS ports
· The correspondence between a 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 is reused, 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

We would be happy to explore other options, but except for the case with different number of ports per “panel”, the explanations have been vague. 

We also note the somewhat confusing discussion about how the NW is supposed to use the report. Why is this even discussed? The specification does not mandate how the NW uses any measurement report. The specification does not even mandate how the NW uses the capabilities the UE reports. 

Another very confusing discussion is if the UE can change the reported capability value at any point in time. If the UE has complete freedom to change the mapping without being tied to any report, the value of the reporting would be very limited, since the NW anyway cannot rely on the report. This is also acknowledged by companies by statements like “the UE should inform the NW”. But since the reporting is only NW-initiated, the UE can only inform when the NW pulls for a report. The UE thus cannot change the mapping as part of P3 – which is where the UE changes its Rx beam. This raises the question about activation time, something we feel cannot be pushed to the maintenance phase.  The activation delay would also be handled if the BWP framework was reused – all the activation delays would follow those defined there. We will elaborate on this in our paper.

	Sony2
	Thank you for updating Proposal 4.A. We are fine with it again. 

We also see the newly suggested rewording from Ericsson. One of the main controversial points is UE reporting either a list of capability values or a list of capability value sets. Currently (other UE capability under FFS), the UE capability value set only contain single kind of value, i.e. the max number of SRS ports. So we tend to think then the “value set” and “value” are the same thing. But to be future proof and inclusive, “value set” seem better than “value”, as it can describe a UE panel from different aspects, e.g. coherent type + max SRS ports number. 

As for the “non-repeated” UE capability values, we worry about it would not be suitable for homogeneous UE antenna panels. For instance, for UE with 2 panels (max 2 SRS ports + max 2 SRS ports), the 1-to-1 mapping between single UE capability value and UE panels seems infeasible. Perhaps we get it wrong, feel free to correct us. Thanks. 


	Fraunhofer IIS/HHI
	4.1: Support repetition of the value set(s). Each value set can be given an ID that could be associated with a CRI/SSBRI in a beam reporting instance.
4.2: Yes. Up to 2.
4.3: Max supported # of SRS resources in one set, Max supported # of SRS ports
4.4: The index/ID of the value set is reported with a CRI/SSBRI
4.5: Left to the UE.
4.6: Prefer to have the updates only during beam reporting instances. 
4.7: More discussion required on the need for an acknowledgement.

Support the updated proposal 4.A.

	Nokia/NSB
	4.1-4.3. We think that UE would need to provide at least max supported # of SRS ports. Reporting max supported # of SRS resources within one SRS resource set would be aligned with RAN1#102 meeting agreement. 

4.4. The UE reports the index of corresponding UE capability value (set) along with the SSBRI/CRI in the beam reporting instance. 

4.5. The selected SRS resource set needs to be aligned with the UE capability based on the reported index. 

4.6. The UE is expected to receive/follow configurations based on reported correspondence.

4.7. Agree with Qualcomm, that UE will apply the reported correspondence when the corresponding TCI state is activated and/or indicated next time after the beam report. No explicit acknowledgement to the UE report is needed as it’s up to gNB how and whether to react on the report. 

4.8. 3

We are in principle fine with the current Updated Proposal 4.A.

	Intel
	On the first bullet, we are not sure how the discussion on what additional parameter to report is part of UE capability discussion. This should be decided as part of the agreement. We cannot agree to reporting of a list without knowing its full contents!

Additionally, we had raised some general concerns in the last meeting which we want to raise here again since we did not get adequate clarifications:

Use of BWP Framework: Dynamic switching between UE panels with different configuration would also require dynamic adaptation of the MIMO layers in DL. In this case, the only option is to reuse Rel-16 power saving framework and configure multiple BWPs with different number of MIMO layers and use dynamic switching between BWP to enable dynamic adaptation for the number of MIMO layers.  We want to check why RAN1 doesn’t want to reuse the same BWP based approach for adaptation of UL parameters including parameters of SRS. According to our understanding, the existing signaling framework already supports the required functionality. 
[Please check response from LG. On the other hand, to my observations, at least the first bullet and the second bullet in the proposal (i.e., how UE report the correspondence to NW) cannot be replaced by BWP switching based approach, which allows UE to inform NW the capability change due to UE-initiated panel activation/selection]

Impact on rate matching: We are not sure how the proposed dynamic indication of UL parameters has impact on UE rate matching which is dependent on number of MIMO layers. We would prefer to have some clarification on this aspect.

Interruption time/activation time: We noticed that dynamic adaptation of some parameters by BWP e.g., number of SRS ports and max MIMO layers may create interruption time on some of the CCs (TS 38.133 Table 8.2.1.2.7-1/2). We want to understand whether the same issue would also exist for the proposed solution due to change in SRS antenna ports and what the implications are.

Table 8.2.1.2.7-1: interruption length X
	[image: ]
	NR Slot length (ms)
	Interruption length X (slots)

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:    void











Table 8.2.1.2.7-2: Parameters which cause interruption other than SCS
	Parameters
	Comment

	locationAndBandwidth
	From TS 38.331 [2]

	nrofSRS-Ports
	

	maxMIMO-Layers-r16
	










We are wondering why the precoding on UE panel with larger number of SRS ports cannot be supported without spec change, e.g., by virtualization to smaller number of ports (equal to the number of SRS ports used by anther panel) and selection of the virtual beam using DL measurements?

Issue 4.7 – ACK for UCI reporting: From the current proposal, it is possible that the UE changes the correspondence between the UE capability value sets and the panels. For UCI based reporting of the correspondence, we want to clarify the implications if the gNB misses the UCI. In this case, since there is no acknowledge mechanism and correspondence application timing defined, the UE and gNB might be “misaligned” in terms of the correspondence of the CSI-RS/SSB resource index with the UE capability set. For example, if the UE changes correspondence from a 4 port panel to a 2 port panel and the gNB misses this, there may be issues since gNB may expect a different rank that actually supported.

This is not an issue for Rel-15/16 beam reporting since no correspondence change happens, but in this MP-UE case, this UCI is similar to beam application DCI in that there may need to be some acknowledgement mechanism for the gNB and UE to maintain common understanding. Additionally, we may need to have some assumption similar to beam application timing for applying this correspondence. Note that this is true for any type of UCI reporting of UE capability and correspondence. 


	LG
	It seems Intel/Ericsson bring up a new alternative, BWP switching based approach, which was not part of our agreed two alts. Anyhow we provide our view on the approach below:

@Intel, BWP switching may be applicable if we consider the case that only one panel is activated at a time, but we believe that our objective is to support fast and dynamic panel selection. For this operation, our assumption is that multiple panels are activated and one of the activated panels are dynamically selected for transmission. Thus, no interruption time is needed. In addition, for fast panel selection, it is essential to transmit CB/NCB SRS from multiple panels for gNB to decide UL MCS, TPMI/TRI, etc. for each panel before triggering PUSCH. For the BWP switching based approach, frequent BWP switching would be required, e.g. BWP0 for SRS0BWP1 for SRS1BWP0 for PUSCH0… which is not efficient and not applicable for periodic/semi-persistent SRS. Note that every BWP switching would automatically terminate every periodic/semi-persistent transmission. How gNB can trigger periodic/semi-persistent SRS across multiple panels with multiple BWPs? 
Regarding virtualization related comment, virtualization to less ports is always possible but it will sacrifice UL performance, 4 port panel cannot support 3/4 layer transmission. We believe that we are discussing ‘enhancement to support fast panel selection’, tasked by the FeMIMO WID.
Re ACK, we think that gNB will not use 4 Tx features(i.e. 4 port TPMI, rank 3/4) if it missed UCI. gNB can trigger another beam report if UCI is not decoded correctly so we think this problem could be solved by NW implementation.

	AT&T
	Updated our views in the table. 
We are ok with updated proposal 4.A
4.5: this will depend on the UE capability(ies) agreed to be reported in the value set. 

	Apple
	In general, we think the proposal from Ericsson is a good starting point. As long as gNB follows the UE capability, we do not need to define specific gNB behavior. But we see one potential issue for current reporting mechanism. One possible case is that gNB triggers such report only once and never triggers it again. We think a better way is to consider a periodic report mechanism or some event based reporting mechanism, like P-MPR/PHR/BFRQ. 

Updated Proposal 4.A: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support the UE reporting a list of non-repeated UE capability values 
· Each UE capability value set comprises at least the max supported number of SRS ports
· The correspondence between a 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 reporting instance. 
· TThe reporting may be either periodic or triggered by a certain event.
· FFS: details for the reporting
· For each indicated TCI state, the corresponding configuration, e.g. number of ports for each SRS resource, should follow the latest reported UE capability
· How to provide the configuration is up to gNB implementation 

[Mod] Regarding the 3rd bullet in your proposal, it seems it will not lead to any spec impact, right? 

	MediaTek
(Mod#3)
	Update the preference on the updated proposal 4.A and issues in Table 2 according to companies’ feedback.

On the 3rd bullet (support multiple codebook-based SRS resource sets with different number of SRS ports) of the updated proposal 4.A, if my understanding is correct, Intel (and Ericsson?) proposed another direction that uses switching of UL BWPs with different number of SRS ports, which can be supported by current specification, according to beam reporting with correspondence information from UE. Then, support of the 3rd bullet may not be necessary. 

Please also share your view on BWP switching based approach based on current spec, and whether you can accept the updated proposal 4.A w/o the 3rd bullet. Thanks!

	LG
	We have concern on BWP switching based approach due to the technical reasons as expressed our view in v21, e.g. how to support SRS transmission across multiple panels? via BWP switching every time? In addition, if panel-specific property is associated to each BWP, the necessity of the first/second bullet would also become vague. 
I feel that companies’ assumption on panel activation/selection seems different.
· Assumption1. Multiple panels are activated and one panel among the activated panels is dynamically selected for UL transmission (i.e. L can be larger than one).
· Assumption2. Only one UL panel is activated at one time (i.e. support L=1 only).

Conclusion (104e)
On Rel.17 enhancements to facilitate UL beam selection for MP-UE, the following terms are used at least for the purpose of discussion: 
· ‘Panel activation’ (at least for DL/UL measurement): activating L out of P available UE panel(s) at least for the purpose of DL and UL beam measurements (e.g. reception of DL measurement RS, transmission of SRS)
· ‘Panel selection’ (for UL transmission): selecting 1 out of L activated UE panel(s) for the purpose of UL transmission 
· Note: UE-initiated panel activation and selection have been agreed in RAN1#103-e

To our understanding, our goal is to make an enhancement for Assumption1 since the WID clearly says that this work is to support UL ‘fast’ panel selection, but it seems that several companies want to consider Assumption2 only.
We are doubtful how to achieve ‘fast’ panel selection with Assumption2 since it would require panel activation & switching delay (note that we assumed panel activation/switching delay, 224/336 symbols in Rel-15). Assumption2 may be supported with current specification(e.g. via RRC reconfiguration, BWP switching, etc.) but we believe that our focus should be Assumption1. 


	vivo
	Re Claes’s comment, we would like to further understand the rationale for the proposed update to only limit the case to “non-repeated UE capability”? If BWP switch can be used for all other cases, why would it be ok to not use BWP switch for non-repeated UE capability case?

	OPPO
	Re the method of switching BWP to support different number of SRS ports:  from our understanding, another key question is still which side selects the BWP?  If we use BWP switching to support different number of SRS ports, then that would imply one BWP correspond to “UE panel”. Since it is “UE-initiated panel selection”, the BWP selection shall be selected by the UE too.  The UE determines the BWP selection and reports that to the gNB and then the gNB can switch the UL BWP.  Furthermore, the 2nd bullet of beam reporting shall be removed here because the UE is not able to report different UE capability set index for different CRI or SSBRI. The UE can only measure the CSI-RS or SSB in the current active BWP (which correspond to the so called current UE capability set index). So, Whatever reported in beam reporting can only correspond to the current UE capability set index of the current active BWP.

@LG:
Re the understanding on Assumption 1 vs Assumption 2: I am afraid that we have different understanding with Jiwon.  Whether one or more UL panels are activated at the same time is up to UE implementation. We should not make any assumption and the WID does not imply any of those assumptions. Actually, the proposal 4-A might not be needed if we assume Assumption 1. The reason is if multiple panels are activated at the same time, the UE can always choose the ‘best’ panel or panels for UL transmission without needing any extra specification support or explicit signaling from the system. That can be totally done by UE implementation and that can also be called UE-initiated panel selection. 

	Samsung
	We can be OK with the updated proposal if the first FFS can be limited to “at most one additional UE capability type”, i.e.,

FFS: whether at most one additional which type(s) of UE capability other than the max supported number of SRS ports is included in a UE
[Mod: Sure! This can be further discussed]

	LG
	@OPPO
I agree with you that panel activation is up to UE, and my intention was not to mandate UE to activate multiple panels.
This assumption is related to the controversial point of 4.5 (UE selection vs NW selection) as well as BWP switching based approach to my understanding.
This is my understanding of proposed operation, e.g. for 3 panel UE:
· UE reports 3 UE capability value sets (first bullet)
· Via enhanced beam report, UE reports correspondence between UE capability value set ID & CRI/SSBRI (second bullet)
· If UE activates two panels out of 3 panels, UE will report only the two capability value set IDs across all CRIs/SSBRIs
· If UE activates one panel out of 3 panels, UE will report only the one capability value set ID for across CRIs/SSBRIs
· For PUSCH, NW indicates one SRI among RRC configured 3 SRS resource sets (third bullet)
· NW will choose one beam/panel according to the reported capability & correspondence (i.e. if UE activated two panels, NW can choose one among the two via SRI. If UE activates one panel, NW will indicate SRI for the activated panel)

With above understanding, I think that no further discussion/decision is needed on UE selection vs NW selection on 4.5 since both options are possible if we consider Assumption1 as well as Assumption2, i.e. panel activation is up to UE and dynamic panel selection can be done by NW only when multiple panels are activated by the UE – This is same as legacy beam/precoder selection(i.e. NW chooses spatial relation/SRI/TPMI for UL channels/RSs if those beams are available).

Feel free to correct me if I missed something.

	MediaTek
(Final)
	Update the preference on the updated proposal 4.A according to companies’ feedback. I also captured the comments from companies (LG, vivo, OPPO, and Samsung) provided in the email thread in the table. 

According to comments from companies, brief summary as follows:
· Regarding the 1st bullet in the updated proposal 4.A, three companies prefer to conclude on support of one capability in a UE capability value set w/o repeated values in different sets, and prefer not to leave this issue to the UE feature agenda item.
· Regarding the 2nd bullet in the updated proposal 4.A, one company prefers to use event-triggered based reporting, instead of enhancing Rel-15/16 beam reporting. One company doesn't think the UE needs to inform the correspondence information to NW.
· Regarding the 3rd bullet in the updated proposal 4.A, at least three companies think NW implementation based on current spec is sufficient (e.g., BWP switching or other mechanisms), thus this bullet can be removed. For proponents of supporting multiple CB-based SRS resource sets with different number of SRS ports, views are still diverge on whether SRS resource set selection should be clarified in spec and how to select the SRS resource set.   
· Some companies think the timeline for applying the correspondence is a fundamental issue that cannot be postponed to the maintenance phase. However, it will depend on the result of the 3rd bullet.
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.6.5 Short Message.

Short Messages can be transmitted on PDCCH using P-RNTI with or without associated Paging message using Short Message field in DCI format 1_0 (see TS 38.212
[17). clause 7.3.1.2.1).

‘Table 6.5-1 defines Short Messages. Bit 1 is the most significant bit..

. Table 6.5-1: Short Messages -
T Short Messags.
58 SysteminfoNfodification-
1f el to 1. ndication of a BCCH modifcation ofher than SIBG, SIB7 and SIB8. -
[2¢ etwsAndCmasindication -
1f Sel to 1. ndication of an ETWS primery nofifcation andor an ETWS secondry noliicalion andor a CMAS noifcation.

‘stopPagingMonitoring-
“This bit can be used for only operation with shared spectrum channel access and if nrofPDCCH-MonitoringOccasionPerSSE-InPO is present.

If set to 1 indication that the UE may stop monitoring PDCCH occasion(s) for paging in this Paging Occasion as specified in TS 38.304 [20], clause 7.1..|
ZErE Not used in this release of the specification, and shall be ignored by UE if received..
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