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During RAN#94e, a new WID for Rel-18 MIMO evolution for DL and UL was agreed.  The highlighted Part of objective 7 is relevant for this AI:
7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.


In this summary, proposals and views expressed on the proposals are summarized.




Issue 1	TAG association for Rel-15/16 framework

In RAN1#112, the following agreement was reached:
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS
· 



How to handle TAG association for the legacy Rel-15/16 framework is an open issue to be resolved.  The views expressed by companies in the TDocs submitted to RAN1#112bis-e are quite diverging and are summarized below:

· For FR2, associate TAG ID with spatial relation:  ZTE, Samsung, NEC, Google
· Introduce spatial relation for FR1, and associate TAG ID with spatial relation: Huawei/HiSilicon, Ericsson

· For PUCCH, associate TAG with PUCCH-SpatialRelationInfo:  CATT, Ericsson, NTT DOCOMO, CMCC, Intel
· For PUSCH, associate TAG with SRS resource set:  CATT, Ericsson, CMCC
· For SRS, associate TAG with SRS-SpatialRelationInfo:  CATT, NTT DOCOMO, Intel
· For PUCCH, associate TAG ID with PUCCH-PowerControlSetInfo: Ericsson

· Associated TAG ID directly to for semi-static channels, and associate TAG ID to coresetPoolIndex for dynamic channels/RSs:  LGE
· Associate TAG ID to CORESETPoolIndex:  vivo, Spreadtrum, Lenovo, Apple
· Associate TAG ID to SSB:  FUTUREWEI

· Do not support 2 TA enhancement for rel-15/16 spatial relation framework:  Qualcomm
· For FR1, do not support 2 TA enhancement when Rel-15/16 framework is used:  ZTE, Samsung


The views are very diverging for the case with Rel-15/16 framework with some companies proposing to associate TAG ID to spatial relation, while others proposing to associate TAG ID.  Even within these solutions there are different variants.  Some companies do not want to support 2 TA enhancement for FR1 with Rel-15/16 framework, while one company does not want to support 2 TA enhancement with Rel-15/16 framework.
Given the views from companies, let’s see if Proposal 1.1 is agreeable.  If not, we can consider Conclusion 1.0 (if pursued) which would require reverting an earlier agreement.

Proposal 1.1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following additionally:
Associate TAG to Rel-15/16 spatial relation at least for FR2
· Associate TAG ID with spatial relation 
· For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized
· A baseline is UE expects that the [activated] spatial relation [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· FFS: A UE may report that it supports that the [activated] spatial relation [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs

Support [12]:  Futurewei, Samsung, Transsion, Huawei/HiSilicon, ZTE, NEC, LGE, FGI, IDC, NTT Docomo, Intel, Samsung

Concern [1]:  Spreadtrum, 


Conclusion 1.0 
There is no consensus on how to support multi-DCI based Multi-TRP operation with two TA enhancement when Rel-15/16 spatial relation framework is used.
note: the previous agreement on supporting multi-DCI based Multi-TRP operation with two TA enhancement for Rel-15/16 spatial relation framework is reverted.

Support [4]:  Qualcomm, Ericsson (ok), Apple, 

Concern [13]:  OPPO, Google, CATT, CMCC, vivo, LGE, Lenovo, OPPO, NTT Docomo, ZTE, Futurewei, Nokia/NSB, Huawei/HiSi


Companies are asked to provide their views below:

	Company
	Comments

	Huawei, Hisilicon
	Don’t support.
At least for FR2, TAG can be associated with spatial relation, similar to associating TAG to TCI state.
For FR1, it can be simply solved by introducing spatial relation in FR1. Note that, 
1. the spatial relation introduced in FR1 is only for TAG association, not for beam indication. So, the spec impact is very limited.
2. Use spatial relation in FR1 only for TAG association is a naturally design. This is similar to unified TCI framework where the TCI state in FR1 is only used for TAG association, not for beam indication. So, this is just to keep the same design principle as unified TCI framework.

	QC
	Support. Even for FR2 with Rel-15/16 spatial relation framework, this leads to additional work as association needs to be defined (the association in 9.1.1.1 cannot be reused). Furthermore, for PUSCH, it requires further discussions as to whether the association should be based on the indicated SRS resource(s), or based on mapping to SRI codepoints similar to power control. 
We note that there are many remaining issues for 2 TAs, and only three meetings are left. Given that the progress has been slow, we suggest to focus on essential issues. Even in some other AIs, the focus is only on unified TCI (such as mobility, STxMP, etc.). 

	Nokia/NSB
	Too early to declare no consensus on this. 

Not supporting Rel-15/Rel-16 could save us a lot of additional discussions and specification efforts. However, if the multi-DCI implementations are mainly based on Rel-16 framework, this multi-TA feature can be supported if we extend this to Rel-15/16 signalling framework. 


	Futurewei
	Not support.  The group should try to converge to a solution for the case when Rel-15/16 spatial relation framework is used.  For progress, we can compromise and support associating TAG ID with spatial relation, at least for FR2, which is similar to associating TAG ID with UL/joint TCI state.


	ZTE
	At the most basic level, we think it is not proper to revert the previous agreement as stated in the note, which is uncharacteristic of 3GPP work style unless deemed necessary. On the contrary, RAN1 should strive to fulfill what we have already reached so far.
RAN1#110bis-e meeting
	Agreement
Multi-DCI multi-TRP operation with two TAs is supported for Rel-15/16/17 TCI frameworks and unified TCI framework extension discussed in 9.1.1.1 as well as UL beam indication via spatial relation.



We basically agree with Nokia that this conclusion will roughly preclude 2 TA enhancement for MDCI MTRP operation enabled with Rel-16 design, which is unacceptable from the perspective of gNB vendors. To facilitate 2 TA enhancement for the legacy Rel-15/16 spatial relation framework, at a minimum, the baseline (AKA the 3rd bullet) can be smoothly extended to the legacy Rel-15/16 spatial relation of UL signals/channels in FR2 by replacing “UL/joint TCI state” with “spatial relation”. For the enhancement of UL signal/channel in FR1 under the legacy Rel-15/16 spatial relation, it will cause divisive architectures in term of the functionality of spatial relation, which will also lead to a potential huge risk of the forward compatibility/evolution in the future. Besides, it is worth noting that this enhancement is out of scope as per the WID statement.

Considering the leverage between minimizing the risk of revering the previous agreement and the necessity of additional enhancement, we think the proper way is to fulfill 2 TA enhancement for UL channels/signals under the existing Rel-15/16 spatial relation framework in FR2. We propose:

Proposal 1.0:
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following additionally:
Associate TAG to Rel-15/16 spatial relation
· Associate TAG ID with spatial relation 
· For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized
· A baseline is UE expects that the [activated] spatial relation [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· FFS: A UE may report that it supports that the [activated] spatial relation [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs


	NTT Docomo
	Do not support. We think there is still a chance that companies can converge on a solution for this issue. At least from our perspective, we think any of the alternatives works and we are willing to take an alternative with majority support.

	Apple 
	Fine to not support for Rel-15/16 framework. 
We had a strong concern on ‘Introduce spatial relation for FR1’ as it is against the fundamental design assumption for basic FR1 operation and should be avoided. 

	OPPO
	Not support. 

Given the solutions at hand when Rel.15/16 spatial relation framework is applied, we don’t have to revert previous agreement. What we need to do is to down select one, e.g. association TAG ID to CORESETPoolIndex or meet in the common ground. 

Otherwise, the feature of two TA for MTRP is then not independent feature. It has to be always relied on the other feature, i.e. the configuration of unified TCI state. That lacks of flexibility in our understanding. 

	Sharp
	We prefer to associate TAG ID to CORESETPoolIndex when Rel-15/16 spatial relation framework is used but can accept Conclusion 1.0.

	Lenovo
	We prefer to try to determine a solution when R15/16 framework is used before accepting this conclusion. 

	LGE
	Do not support the proposed conclusion. The needs of two TA is still there in Rel-15/16 spatial relation framework and Rel-15/16 FR1 case. We should not easily revert the previous agreement. Also, there is no need to have dependency on unified TCI framework to support two TA behavior.

	vivo
	Do not support the proposed conclusion. We don’t understand the rationale; this item is enhancement for Rel-16 multi DCI based multi TRP. Is it proposed to down scope in Rel-18 for FR1? In our view, if views are diverging, then we should go with majority.

	Ericsson
	We can accept conclusion 1.0. In RAN1#112, RAN1 managed to agree on a solution for the unified TCI framework, after a long debate. We foresee that the same debate would happen again. There are other things to do in this AI that are more important.

	CMCC
	We do not support this proposal. 
From our understanding Rel-17 unified TCI and Rel-15/16 spatial relations are two features but has similar functions. For the deployment, the Rel-15 MIMO framework is used. But Rel-17 unified TCI as it is a latter release which are not introduced. Two TA is an issue that not strongly related to which MIMO version is introduced. So from our point, Two TA enhancements should be also supported under Rel-15/16 framework.


	Xiaomi
	We prefer to associate TAG ID to CORESETPoolIndex when Rel-15/16 spatial relation framework is used.

	CATT
	Similar to other companies, it’s a bit early to conclude that there is no consensus on this. Multi-DCI based multi-TRP has been supported in Rel-16, the 2TA enhancement feature should consider the Rel-16 signaling framework. 

	Samsung
	We can revisit this conclusion after we progress on the remaining aspects of 2TA. One potential compromise solution is to support for FR2 where the association is between the TAG ID and spatial relation.

	Google
	Do not support. We share similar views with HW. At least for FR2, TAG associated with spatial relation should be supported. 

	Spreadtrum
	We prefer to TAG ID associated with Coresetpoolindex for Rel-15/16 spatial relation framework. We have concern on introducing spatial information for FR1, since too many spec enhancement is needed.
If there is no consensus, we are fine with the conclusion.

	Moderator
	The no-concensus is a fact that the solutions proposed are diverging and we need to close this issue as we have been discussing TAG association for 5+ meeting.  Since spatial relation based solution had the largest support, let’s see if everyone can accept the spatial relation based solution from ZTE.

Proposal 1.0:
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following additionally:
Associate TAG to Rel-15/16 spatial relation
· Associate TAG ID with spatial relation 
· For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized
· A baseline is UE expects that the [activated] spatial relation [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· FFS: A UE may report that it supports that the [activated] spatial relation [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs

If we cannot converge on proposal 1.0, we’ll have to conclude with conclusion 1.0

Conclusion 1.0 
There is no consensus on how to support multi-DCI based Multi-TRP operation with two TA enhancement when Rel-15/16 spatial relation framework is used.
note: the previous agreement on supporting multi-DCI based Multi-TRP operation with two TA enhancement for Rel-15/16 spatial relation framework is reverted.



	Intel
	Ok with Proposal 1.0 – Conclusion 1.0 would be a key limitation then for Rel-15/16 mDCI framework – better to revisit than to conclude in our opinion

	NTT Docomo
	Support proposal 1.0.

	IDC
	We’re ok to have the TAG association with spatial relation at least for FR2.
[Moderator]  Some companies had concern on extending Spatial relation to FR1.  So I think Proposal 1.0 has to be limited to FR2 for now.

	FGI
	Support proposal 1.0.

	LGE
	Although it is not our first preference, we can live with the Proposal 1.0 for the progress.

	QC
	If there is a strong desire to support the Rel-15/16 spatial relation framework or FR1, we suggest reusing original Option 2, which naturally addresses the restriction of the third bullet, as well as FR1. 
Otherwise, we can go with the conclusion. We understand the point about not easily reverting the previous agreement, but at the same time, this may be the consequence of prolonging the discussions for so many meetings. In any case, multiple other features also only assume unified TCI in Rel-18.
[Moderator]  I agree that we should not prolong this issue.  Proposal 1.0 is an attempt to agree to a solution that is supporting by some sort of majority.  If we cannot go with Proposal 1.0, then we will have to go with the conclusion (but let’s give Proposal 1.0 a try).  Seems the old option 2 did not have as much support as Proposal 1.0

	NEC
	Support proposal 1.0. We don’t think the conclusion well reflected the situation that many companies want to support spatial relation framework with two TA.

	ZTE
	Support proposal 1.0.

	OPPO
	Similar view as QC on using Option 2 to address all the remaining issues. 
Spatial relation in current spec applies only at FR2. 
It would be better that we strive not to revert previous agreement.   
[Moderator] see reply to Qualcomm

	Huawei, Hisilicon
	Support proposal 1.0.

	Transsion
	Ok with Proposal 1.0. At least for FR2, TAG associated with Rel-15/16 spatial relation can be supported. 
[Moderator]  Sure.  We can mention that proposal 1.0 is for FR2.

	Samsung2
	OK with proposal 1.0. This is at least for FR2. For FR1, this implies introducing spatial relation to the Rel-15 spatial relation framework.
[Moderator]  Sure.  We can mention that proposal 1.0 is for FR2.

	Moderator
	Added ‘at least for FR2’ to the Proposal based on comments.  See Revised proposal 1.1 below

Proposal 1.01:
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following additionally:
Associate TAG to Rel-15/16 spatial relation at least for FR2
· Associate TAG ID with spatial relation 
· For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized
· A baseline is UE expects that the [activated] spatial relation [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· FFS: A UE may report that it supports that the [activated] spatial relation [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs

If we cannot converge on proposal 1.0, we’ll have to conclude with conclusion 1.0

Conclusion 1.0 
There is no consensus on how to support multi-DCI based Multi-TRP operation with two TA enhancement when Rel-15/16 spatial relation framework is used.
note: the previous agreement on supporting multi-DCI based Multi-TRP operation with two TA enhancement for Rel-15/16 spatial relation framework is reverted.


	Futurewei2
	Support Proposal 1.1.




Issue 2	TAG association for baseline feature

In RAN1#112, the following agreement was reached:
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS
· 



For the baseline feature, the above two brackets highlighted in yellow need to be resolved as this will likely have impact on higher layer parameters.  The following are the summary of company views:
· Confirm ‘activated UL/joint TCI states’ and remove brackets around ‘activated’
· Support:  Ericsson, xiaomi, MediaTek, Intel, Google 
· Not support (i.e., delete ‘[activated]’):  Nokia/NSB, Samsung, Huawei/HiSi, Futurewei, ZTE, NTT Docomo, Apple, OPPO, Sharp, Lenovo, LGE, vivo, Ericsson, CMCC, Xiaomi, CATT, Spreadtrum, MediaTek 

· Confirm ‘UL/joint TCI states of UL signals/channels’ and remove brackets around ‘of UL signals/channels’
· Support:  Samsung, Ericsson, Xiaomi, Intel, Huawei/HiSi, Qualcomm, Futurewei, ZTE, NTT Docomo, Apple, OPPO, Sharp, Lenovo, vivo, CMCC, CATT, Google, Spreadtrum, MediaTek   
· Not support (i.e., delete ‘[of UL signals/channels]’):  Nokia/NSB, MediaTek, 

Based on the views collected the following is proposed:
  Proposal 2.0 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
Support:  Samsung, Xiaomi, Ericsson, Huawei/HiSi, Futurewei, ZTE, NTT Docomo, Apple, OPPO, Sharp, Lenovo, vivo, CMCC, CATT, MediaTek, Spreadtrum, [Nokia/NSB], [LGE], [Intel], [Qualcomm], [Google] 
Not Support:

	Company
	Comments

	Huawei, Hisilicon
	1. Support removing ‘[activated]’
2. Support removing the bracket of ‘[of UL signals/channels]’


	QC
	1. It depends on how the association in the agreement is defined. If it is based on RRC configuration, it is ok to remove the bracket. If we reuse the association defined in 9.1.1.1, then ‘[activated]’ should be deleted.
Hence, we suggest discussing the details of “Associate TAG ID with UL/joint TCI state” first. In addition, we need to discuss RRC parameter in the next meeting. Hence, we should anyway decide if this association is based on a new RRC param or is based on association defined in in 9.1.1.1.
2. Support removing the bracket, and keeping the text in the bracket. 

	Nokia/NSB
	Our view is that ‘[activated]’ should be removed, and we slightly prefer to remove ‘[of UL signals/channels]’. The reasoning is explained as follows:
· Since some resources (such as SRS resources) may be configured not to follow an indicated (UL/joint) TCI state which is selected from the set of active TCI states, then the term “activated” would need to be removed in order to cover all cases; and not just TCI state(s) from the set of active TCI states. For the baseline case, the gNB could make sure that the active TCI states corresponding to a CORESETPoolIndex are associated to a same TAG.
· Under 9.1.1.1, the association between various UL channels/signals and CORESETPoolIndex has been discussed but not all the aspects agreed yet. Such an association may either be (i) direct or (ii) indirect through associating TCI state applicable to an UL channel/signal to a CORESETPoolIndex. Hence, we don’t have a strong view whether to remove “UL channels/signals”. Since in our view the association should be made through the configuration of whether to follow first or second indicated TCI state, we slightly prefer to remove “UL channels/signals”. We could also wait for the final outcome of related discussions under 9.1.1.1 to see how the association will be defined for the various UL signals/channels. 


	Futurewei
	2. Our view is that “[activated]” should be deleted.  As Nokia/NSB pointed out, some UL channels/signals such as SRS can be configured to not follow unified TCI state.  In that case, although the TCI state of the SRS is not the “activated” TCI state, it should be covered by the baseline.
3. Our understanding is that the text is intended to describe the UL/joint TCI states that are associated to one CORESET Pool Index.  We suggest modifying the text as follows to make it clearer: 

A baseline is UE expects that if the [activated] UL/joint TCI states [of UL signals/channels] are associated to one CORESET Pool Index, they correspond to one TAG


	MTK
	We see there are only two alternatives as follows can work:
· Alt1: A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Alt2: A baseline is UE expects that the [activated] UL/joint TCI states [of applied to UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
We are fine with both above alternatives.

	ZTE
	Support of “[activated]” and ‘[of UL signals/channels]’.

1. The baseline does not require to change association between a TCI state and a TAG flexibly or frequently, such association should be constant for either activated TCI states or inactivated TCI states and it should be configured by RRC signaling. We are fine to postpone this update until the outcome of AI 9.1.1.1 is stable enough.

2. It is crystal clear that both UL TCI states and joint TCI states need to be workable anyways for UL signals/channels in terms of 2 TA enhancement.

	NTT Docomo
	Prefer to remove “[activated]”
Support removing the bracket and keep the text of “[of UL signals/channels]”

	Apple 
	· We support to remove the [Activated] as some channel/signal maybe configured to not follow ‘indicated TCI state’. These TCI-states should also be covered by this baseline sub-bullet. 
· Support to remove the bracket for [of UL signals/Channels] in 2nd bullet. Eventually, the TAG is associated with UL signal/channels. It is unnecessary to limit the TCI-states to be associate with a single TAG if they are not used for any UL signal/channels in any case. 

	OPPO
	1. Remove [activated]. 
Other than the reasons mentioned by companies. In our reading, without “activated” before UL/joint TCI state, it seems more generic. By now, different signalling approach (in AI 9.1.1.1) are still on the table, e.g. RRC, MAC CE and/or DCI. By limiting to “activated”, it also implies the indicated UL/joint TCI state by DCI is ruled out that seems incorrect. If we have to restrict the UL/joint states, we would prefer to use a more generic term, i.e. indicated. 

2. Remove the bracket
Without “of UL signals/channels”, we cannot directly associate UL/joint TCI state(s) to CORESETPoolIndex (a TRP in the DL view). In our understanding, UL/joint TCI state itself is cell-specific, rather than TRP-specific. By keeping “of UL signals/channels”, one may expect these UL signals/channels can somehow associate with a CORESETPoolIndex. Hence, we tend to keep it there by only removing the bracket. 

	Sharp
	1. Support removing ‘[activated]’.
2. Support removing the bracket of ‘[of UL signals/channels]’ and keeping the text in the bracket.

	Lenovo
	1 Support removing ‘[activated]’ since sometimes the beam of SRS can be a configured beam but not an activated TCI state. Therefore, activated is not needed
2 Support removing the bracket of ‘[of UL signals/channels]’ since TA value of TAG is applied for UL signals/channels, therefore, UL/joint TCI states in this sentence should be limited to “UL/joint TCI states of UL signals/channels”. 

	LGE
	We don’t have strong view, but [activated] can be removed since there is UL channel/RSs which are not follow the indicated TCI.

We have quite similar view as QC. The detailed mechanism of association between TAG and TCI state should be firstly discussed, e.g., TAG ID is included/associated in/with TCI state via RRC/MAC CE.

	Vivo
	We are fine with views from companies above to remove [activated] and remove square bracket around ‘[of UL signals/channels]’

	Ericsson
	2. Considering what Nokia writes, we should remove “activated”
3. Support removing the bracket of ‘[of UL signals/channels]”

	CMCC
	Support of “[activated]” and ‘[of UL signals/channels]’.

As commented in our contribution, the UL/joint TCI states associated to one coresetpool index is a RRC configuration. There is no need to emphasize only the activated TCI states can be associated with those parameters.




	Xiaomi
	Fine with removing [activated] and square bracket around [of UL signals/channels].

	CATT
	1.  Support removing ‘[activated]’
2. Support removing the bracket of ‘[of UL signals/channels]’

	Samsung
	Support removing ‘[activated]’ – TCI states are associated with TAG IDs based on source RS (this determines TRP) which is determined at time of configuration. 
Support removing the bracket of ‘[of UL signals/channels]’ – The TCI states of interest are those used for UL channels or signals

	Google
	Support removing both brackets 

	Spreadtrum
	1.Support  removing ‘[activated]’
2. Support  removing the bracket of ‘[of UL signals/channels]’

	Moderator
	From the feedback received so far, almost all companies propose to delete ‘[activated]’ and remove the brackets around ‘[of UL signals/channels]’.  Please check if there are any remaining concerns on Proposal 2.0 above


	Intel
	We are not sure about the argument that we need to cover all cases by removing [activated] – it is a restriction so there is no need to cover all cases. We need to check the use-case. If a resource is configured to not follow activated TCI state for e.g. SRS – should we allow the SRS to be transmitted to a different TRP. If yes we should keep activated.      

	Lenovo
	OK with Proposal 2.0.

	NTT Docomo
	Support proposal 2.0.

	IDC
	We share similar views as Nokia and Futurewei. Support Futurewei’s modification on the proposal, as it reads clearer.

	FGI
	We are ok with Proposal 2.0.

	LGE
	Support Proposal 2.0.

	QC
	From the comments, it seems different companies have different assumptions here. For example, Samsung mentioned that “TCI states are associated with TAG IDs based on source RS (this determines TRP) which is determined at time of configuration”. Is this a common understanding that the association is based on RRC configuration?

	NEC
	We don’t think it’s really needed but we can accept this proposal 2.0.

	ZTE
	Support Proposal 2.0.

	OPPO
	Support Proposal 2.0.

	Huawei, Hisilicon
	Support proposal 2.0.

	Transsion
	Support proposal 2.0.

	Samsung2
	Support proposal 2.0

	Moderator
	Intel and Qualcomm have some question related to removing ‘[activated]’.  Could companies supporting proposal 2.0 share their view on the questions raised?



Issue 3	Additional capability for TAG association

In RAN1#112, the following agreement was reached:
	Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS
· 



For the additional UE capability highlighted in yellow above, several companies provided their view on the working assumption.  The following are the summary of company views:
· Confirm the working assumption:  Huawei/HiSilicon, Ericsson, Intel, Samsung, Nokia/NSB, MediaTek, CATT, xiaomi, NEC, Futurewei, Sharp  
· Revert the working assumption:  ZTE, vivo, Qualcomm, Apple, OPPO, Lenovo, LGE, Spreadtrum 

Let’s collect more views on whether or not to confirm the above working assumption.  Please provide your views below including justification for your choice:  

	Company
	Comments

	Huawei, Hisilicon
	The interpretation of 3rd and 4th bullet should be clarified first. To our understanding, the 3rd bullet considers MDCI case and the 4th bullet consider SDCI case. For MDCI case, the 4th bullet is unreasonable since TCI states of each TRP/CORESETPoolIndex should be associated with each TAG in MDCI case. Instead, the 4th bullet is reasonable for SDCI case, in which only one CORESETPoolIndex is adopted for both TRPs. So, the TCI-state of the one CORESETPoolIndex can be associated with both TAGs.
So, for better understanding, the 3rd and 4th bullets can be interpreted as:
· Two TA enhancement is supported for MDCI case as a baseline/basic feature in UE capability;
· Two TA enhancement is supported for SDCI with extra UE capability.
[Moderator]  Please see reply from Qualcomm.  The 4th bullet is not related to S-DCI.  Instead, it is intended to enable DPS with different TAGs within a coresetPoolIndex.  Also, 2TA enhancement for S-DCI is outside of WID scope.

In other words, two TA enhancement is extended to SDCI case with UE capability.
We think it is not a bad idea to extend two TA enhancement to SDCI case due to following reasons:
1. The need of two Tas has nothing to do with mTRP configuration (i.e., SDCI or MDCI). In any scenario, if two Tas are needed under mDCI configuration, two Tas are also needed under SDCI configuration.
2. Extending two TA enhancement to SDCI case introduces none extra spec impact. Note that since TAG is associated with TCI-state rather than CORESETPoolIndex, the whole two TA framework is general for both MDCI and SDCI case. So, why not make the feature more useful by support it in both MDCI and SDCI case?


	QC
	We prefer to not confirm the WA. This is because enabling DPS with different TAGs within a coresetPoolIndex w/o enabling DPS with different TAGs in general (irrespective of coresetPoolIndex or multi-DCI) is not a good approach.

@HW: Regarding the intention of the WA, our understanding is that it enables DPS with different TAGs within a coresetPoolIndex. It is not related to single-DCI. This was actually our original suggestion to first clarify whether we want to enable 2 TAGs with single-DCI or not, but most companies preferred to stay away from it given the WID.


	Nokia/NSB
	The Working Assumption on allowing TCI states associated to a CORESETPoolIndex to correspond to two TAGs would allow more flexible solution, as one TRP can schedule UL transmission towards another TRP. Hence, we are fine with confirming this Working assumption. 

This is mainly or even solely for M-DCI case (as this is our focus under the Rel-18 multi-TA objective for MIMO)


	Futurewei
	We are ok to confirm the working assumption.

	ZTE
	Do not support working assumption.

Whether to support the working assumption depends on its practical and reasonable use cases. Given that UL/joint TCI states with two TAGs can be associated with one CORESET pool, two potential use cases of this working assumption can be figured out so far: 1) Two Tas for sDCI MTRP operation, 2) Two Tas for MDCI MTRP operation performed by DPS as in Rel-15. We definitely believe both of these two use cases are out of scope as per the following agreement endorsed  with regards to the statement of MDCI MTRP operation in Rel-18.
RAN1#109-e meeting
	Agreement
Two TA enhancement for uplink multi-DCI based multi-TRP operation are applicable to at least:
· TDM based multi-DCI uplink transmission
· simultaneous multi-DCI uplink transmission (if simultaneous uplink multi-DCI uplink transmission is supported in Agenda 9.1.4.1)
· Note: Whether two TA enhancement is applicable to other schemes is a separate discussion, which is not in the scope of AI 9.1.1.2.




	Apple 
	First, our understanding is same as QCM and Nokia and the entire agreement is for mDCI-based mTRP, which is the scope of this objective and also explicitly mentioned in the main bullet actually: ‘For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following: …’ 

On confirm working assumption, our preference is NOT to confirm it. 
In our opinion, the target use case (i.e., DPS within a coresetPoolIndex is associated with two different TAGs (e.g., TAG #1/#2), while a single TAG (e.g., TAG#1) is applied across two coresetPoolIndex) is a truly corner case. 

	OPPO
	Not to confirm the WA until it is fully clarified. 

Given the discussions in above table, this WA were interpreted as either S-DCI MTRP or DPS. 
In our view, the former (S-DCI MTRP) is clearly out of the WID scope (targeting M-DCI MTRP only). At late stage, we would be reluctant to extend the scope. 

In addition, assuming this WA can be interpreted DPS, it may involve cross-TRP UL scheduling, e.g. UL DCI from one TRP and PUSCH towards another TRP. Essentially, both S-DCI and DPS violates the baseline scheme (i.e. one CORESETPoolIndex, one TAG). 

But anyway, there could be more interpretation for this WA. We are open for more discussion on it. 

	Sharp
	We can accept to confirm WA for DPS for MDCI-based MTRP.

	Lenovo
	We share similar view with QC, ZTE that not to confirm the WA

	LGE
	We also prefer not to confirm the WA. Use case of the WA is not clear for us. We have similar vies as Apple that the case that a CORESETPoolIndex is associated with two different TAGs and another CORESETPoolIndex is associated with one of the two TAGs is a corner case. Additionally, we don’t understand why this is additional “UE capability”, while gNB should ensure it.

	Vivo
	We also prefer not to confirm the WA, as we explained in our tdoc: On unified TCI framework extension for M-DCI based MTRP, UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to PUSCH transmission scheduled/activated by PDCCH (including DG-PUSCH and Type2 CG-PUSCH) on a CORESET that is associated with the same coresetPoolIndex value. In addition, the existing TCI field in a DCI associated with one coresetPoolIndex value can indicate the joint/DL/UL TCI state(s) specific to the same coresetPoolIndex value.

	Ericsson
	Support confirming the WA.

	CMCC
	We may need further clarification of why do we need one CORESETPoolIndex correspond to both TAGs. What is the use case ?



	Xiaomi
	We are OK to confirm the working assumption.

	CATT
	We prefer confirming the WA. But in case one indicated UL/joint TCI states of UL signals/channels associated to one CORESETPoolIndex correspond to both TAGs, a scheme is needed to determine one TAG for the TA adjustment of the subsequent uplink transmission. e.g. use the TAG of the lowest TAG ID associated with the indicated TCI state.

	Samsung
	Fine to confirm WA

	Spreadtrum
	Share the same view with other companies, all of the discussions are about two TA for M-DCI based M-TRP, and others, e.g., S-DCI based M-TRP, DPS for single –TRP are out of scope.
For the WA, as vivo stated that if we follow AI9.1.1.1 on unified TCI state  for M-DCI based M-TRP, we have not seen clear justification why we need it.

	Moderator
	Based on current feedback, 11 companies prefer to confirm the WA while 8 companies prefer to revert it.  Some more discussion may be needed on this issue.

	Intel
	Support confirming the WA – it allows TRP-1 to be able to have UL transmission towards TRP-2, this is our motivation for the WA and allow mDCI deployments in ideal backhaul case.

	Lenovo
	Do not support confirming the WA since only M-DCI based M-TRP is supported in this AI.

	IDC
	Similar to what vivo and Spreadtrum pointed out, there is an agreement for M-DCI case in AI9.1.1.1, with which the WA may not be aligned. So, more discussions are needed, in consideration with the agreement made in unified TCI agenda (9.1.1.1).

	LGE
	We also share the view with vivo, Spreadtrum, and IDC that the association between CORESETPoolIndex and joint/UL TCI state(s) in AI 9.1.1.1 cannot be assumed anymore in case of WA part. So, do not support confirming the WA.

	OPPO
	Valid point for not confirming the WA as provided by vivo. We think the collision between the WA and progress in AI 9.1.1.1 should be addressed.  

	Huawei, Hisilicon
	Support confirming the WA. 
Companies think sDCI case is out of scope. Indeed, we usually don’t touch things out of scope because it will introduce more spec impact. But for two TA enhancement, since TAG is associated with TCI-state, rather than CORSETPoolIndex, the design can be used for sDCI case naturally. Supporting sDCI case will not introduce any extra spec impact. In turn, the restriction that two TA enhancement is applied only in mDCI case will introduce extra spec impact. So, we didn’t get the logical of current discussion. We are paying more time to make the feature less useful, just because the WID says the target scenario is mDCI case.

	Transsion
	Support to confirm the working assumption for DPS for MDCI-based MTRP.

	Samsung2
	Support confirming WA for MDCI MTRP.

	Futurewei2
	Support confirming the working assumption.



Issue 4	Indication of TAG ID via absolute TA command MAC CE

In RAN1#110-bis-e, the following agreement was made:
	Agreement

For multi-DCI based Multi-TRP operation with two TA enhancement, support enhancements related to indicating TAG ID via absolute TA command:
· FFS: whether the indication is implicit or explicit
· Detailed indication schemes are FFS
· This does not preclude indication of two TAG IDs (if supported)
· Note: This applies at least to MSGB in case of C-RNTI




The open issue is whether the indication of TAG ID is implicit or explicit was discussed in RAN1#112 without reaching an agreement.  Some companies propose explicit indication.  Since the exact MAC CE field level details is a RAN2 issue, we can leave it to RAN2 to design:
Proposal 4.0 
For multi-DCI based Multi-TRP operation with two TA enhancement, support explicitly indicating the TAG ID via absolute TA command MAC CE:
· One of two TAG IDs configured in the SpCell can be indicated
· Detailed MAC CE design on how to indicate the TAG ID is up to RAN2
· Note: This applies at least to MSGB in case of C-RNTI


Companies are asked to provide their views below:
	Company
	Comments

	Huawei, Hisilicon
	Support.

	QC
	Support.

	Nokia/NSB
	This proposal is not required to be discussed in RAN1. 
Earlier proposal on this “For multi-DCI based Multi-TRP operation with two TA enhancement, support enhancements related to indicating TAG ID via absolute TA command” can be referred by RAN2 to proceed with their work. 

Also, it can be noticed that the above agreement and proposal provided by FL are only considering 2-step RACH procedure case. However, the need (or not) for TAG ID indication and information at the UE should also be discussed for the 4-step RACH procedure. Specifically, for this latter case, it should be discussed whether TAG ID should be provided to the UE and at which stage of the RACH procedure the UE would need to be aware of it (if any).

	Futurewei
	Support.

	ZTE
	We tend to agree with Nokia it should be up to RAN2’s work.

	NTT Docomo
	Support

	Apple 
	Support. 

	OPPO
	Not support. 

In our understanding, the absolute TA MAC CE only applies to SpCell which should be included in the PTAG with TAG ID “0”. As far as we know, RAN2 is also discussing on how to introduce the 2nd TAG ID for SpCell. Possibly, TAG ID “1” could be given to this cell for the 2nd TAG. Hence, either implicit (TA of TAG ID “0” comes first and that of TAG ID “1” comes in next row in MAC CE) or explicit TAG ID are both applicable and valid design. 

Then explicit TAG ID signaling doesn’t seem the only approach. To avoid duplicated design, we hope the full design could be handover to RAN2, rather than leaving only the details of MAC CE carrying absolute TA value(s).

	Sharp
	Support.

	Lenovo
	We support the proposal in principle. 
However, absolute TA command MAC CE is only transmitted in 2-step RACH in legacy spec, while PDCCH order is not supported for 2-step RACH. Currently, only PDCCH-order RACH is supported for 2 TA enhancement in M-DCI based M-TRP.
Therefore, would FL clarify whether the proposal means PDCCH order will be supported for 2-step RACH in M-DCI based M-TRP?

	LGE
	Support.

	Vivo
	support

	Ericsson
	Support. In our understanding, it will be possible to send the MAC CE not in 2-step RACH, but also in response to a PRACH transmission to establish TA for the second TRP.

	Xiaomi
	Support.

	CATT
	Support

	Samsung
	Support

	Google
	Support 

	Spreadtrum
	Fine, we are also fine to leave it to RAN2.

	Moderator
	Based on feedback received thus far, all companies except three support the proposal.
OPPO mention one interpretation of implicit indication.  Could the proponents of the proposal check OPPO’s interpretation and share their views on it?

	Intel 
	We have similar understanding as Lenovo, we did not really discuss 2-step RACH – good to clarify 

	Lenovo
	As we mentioned before, absolute TA command MAC CE is only transmitted in 2-step RACH procedure in legacy spec, while PDCCH order is not supported for 2-step RACH. Therefore, whether PDCCH order is supported for 2-step RACH in M-DCI based M-TRP should be discussed and determined before supporting the proposal.
Would FL clarify it first?
[Moderator]  Sorry for missing your question earlier.  See reply from Qualcomm below.

	IDC
	Support

	FGI
	Support

	QC
	This has nothing to do with PDCCH order. It is for 2-step RACH in PCell (based on legacy), where the PCell is configured with 2 TAGs, and there is ambiguity on whether the absolute TA command in MSGB in case of C-RNTI should be applied to the first TAG or second TAG.
Yes, the same issue exists for 4-step RACH for intra-cell mTRP (with PDCCH order or w/o PDCCH order), and some of the Alts 1-7 agreed before address similar issue. However, for 4-step RACH, the absolute TA command MAC-CE is not relevant.  

	Transsion
	We are fine to leave it to RAN2.

	Samsung2
	Support explicitly indicating the TAG ID via absolute TA command MAC CE. If RAN1 can’t agree, this can be left for RAN2 to decide.




Issue 5	Handling of overlapping UL transmissions

In RAN1#112, the following agreement was made:

	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, down-select at least one of the following in RAN1#112bis-e:
· Alt 1:  Introducing a time gap X between two UL transmissions associated with two different TA values
· E.g., X symbols in the slot(s) corresponding to the two UL transmission remain unused
· FFS: How X is determined
· Alt 2:  Reduce the overlapping duration of one of the two UL transmissions
· Alt 3:  Scheduling restriction is applied such that the UE does not expect the two UL transmissions to overlap
· Other alternatives are not precluded
TBD: how to capture the downselected alternative(s) in the specifications in case specification impact is deemed needed.





In the Tdocs summited to RAN1#112, the following are proposed:
· Alt 1 [5]:  Huawei/HiSilicon, ZTE, MediaTek, NEC, Google, Sharp
· Alt 2 [12]:  Ericsson, vivo, OPPO, Intel, CATT, LGE, Sharp, NTT Docomo, CMCC, xiaomi, Spreadtrum, TCL
· Alt 3 [8]:  vivo, Samsung, Nokia, MediaTek, Qualcomm, CMCC, Lenovo, Apple, 

From the responses above, there does not seem to be consensus to introduce a time gap X or to reduce the overlapping duration.  Since scheduling restriction can be handled by gNB implementation, we can conclude on Alt 3 as default to conclude this issue.  If Proposal 5.1 is not agreeable, we can conclude as per Proposal 5Alt
Version 1
Proposal 5.1 
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, the overlapping duration of one of the two UL transmissions is reduced. 
FFS: The overlapping duration of which one of the two UL transmissions is reduced
Supported by [18]: Ericsson, vivo, OPPO, Intel, CATT, LGE, Sharp, NTT Docomo, CMCC, xiaomi, Spreadtrum, TCL, ZTE, IDC, Huawei/HiSi, NEC, Transsion, Futurewei
Concern [4]:  Qualcomm, Nokia/NSB, MediaTek, Apple,  

Version 2
Proposal 5Alt 
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, there is no consensus to introduce a time gap X between two UL transmissions associated with two different Tas nor to reduce the overlapping duration of one of the two UL transmissions.  Hence, scheduling restriction is applied by gNB implementation such that the UE does not expect the two UL transmissions to overlap
Supported by [9]: vivo, Samsung, Nokia/NSB, Qualcomm, CMCC, Lenovo, Apple, OPPO, Ericsson
Concern [8]:  Huawei/HiSi, MediaTek, ZTE, Sharp, LGE, TCL, Google, Spreadtrum


Companies are asked to provide their views below:
	Company
	Comments

	Huawei, Hisilicon
	Don’t support.
[Moderator]  The proposed conclusion is a fact given that their doesn’t seem to be convergence to one of the Alts.  Alt3 seems to have the least impact to spec since scheduling restriction would be achieved via gNB implementation (the only spec impact would be to capture that the UE does not expect the two UL transmissions to overlap).   Anyway, let’s try if everyone can converge to one Alt that has the most support.  If not, we’ll have to go along with this conclusion unfortunately. 

Prefer alt 1. Also open to Alt 2.
Current Alt 2 cannot work since the gNB may not know the overlapping duration according to the previous conclusion.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two Tas.
· Note: This doesn’t prevent the network from applying scheduling restrictions even if the TRPs have no knowledge of the overlapping region

To make it work, Alt 2 can be refined as below
· Alt 2:  Reduce the overlapping duration of one of the two UL transmissions which is X OFDM symbol, X is determined according to RAN4 requirement of MTTD
[Moderator]  X would be a fixed value if it is determined according to RAN4 requirement of MTTD.  But I think the intention of Alt 2 is that the overlapping duration may not be fixed.  There may or may not be an overlap, and in case there is an overlap, the UE reduces the overlapping duration of one of the two UL transmissions.
Don’t support Alt 3. The situation is complicated. If the spec doesn’t clarify it, it is not clear to guide gNB implementation. The consequence is that error case may occur, or gNB may always avoid adopting two different Tas for any two consecutive UL slots to avoid the error case, which leads to performance loss.
[Moderator]  Yes, the intention of Alt 3 is to write in spec that the UE does not expect the two UL transmissions to overlap.


	QC
	Support Alt3, but we do agree with HW that spec should clarify it, e.g., “UE does not expect …”. 

We do not support Alt1 as defining X symbols is not necessary. If the TA of the earlier UL signal/channel is larger than the TA of the later UL signal/channel, time gap is not needed. gNB can have an estimation of the two Tas, and in many cases, may confidently determine which TA is larger. Furthermore, it is not clear if Alt1 defines the time gap in physical time or in logical time.

For Alt2, we think dropping in symbol-level does not make sense. If it is in symbol-level, then the performance is always worse that Alt3. Even for dropping the overlapping part (not in symbol-level), dropping part of the DMRS symbol will result in worst performance compare to Alt3. 

	Nokia/NSB
	Fine with the FL’s suggestion.

With Alt.2 the TRPs may not be aware of whether the UE has applied any ‘reduction’ of overlapping duration, and this would then result in ambiguity between the UE for at least one of the TRPs. Thus, this alternative is not referable.

Considering the previous agreements and conclusion, and given that Alt.3 would be potentially up to gNB implementation and would not lead to ambiguity at the gNB side, we prefer to agree on Alt.3, i.e., scheduling restriction is applied such that the UE does not expect the two UL transmissions to overlap. It should be noted that, although the Conclusion (copied below) states that it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two Tas, it notes that this doesn’t prevent the network from applying scheduling restrictions even if the TRPs have no knowledge of the overlapping region.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two Tas.
· Note: This doesn’t prevent the network from applying scheduling restrictions even if the TRPs have no knowledge of the overlapping region

	MediaTek
	We are not fine with the conclusion. If down-selection is not made, the conclusion should be “there is no consensus to support two TA enhancement for the case when the UE does not support UL STxMP transmission”. 
[Moderator]  This sort of conclusion would result in 2TA enhancement not being supported for the more common case of TDMed UL transmission.
We share similar view with QC and Nokia that Alt2 should be precluded first.

	ZTE
	Do not support this conclusion. 
[Moderator]  The proposed conclusion is a fact given that their doesn’t seem to be convergence to one of the Alts.  Alt3 seems to have the least impact to spec since scheduling restriction would be achieved via gNB implementation (the only spec impact would be to capture that the UE does not expect the two UL transmissions to overlap).   Anyway, let’s try if everyone can converge to one Alt that has the most support.  If not, we’ll have to go along with this conclusion unfortunately. 

First of all, the note of the previous conclusion that “This doesn’t prevent the network from applying scheduling restrictions even if the TRPs have no knowledge of the overlapping region” makes nothing to gNB implementation. As far as we known, ideal backhaul assumption is too idealistic to MTRP operation (incl. SDCI and MDCI based scenarios), which will be a rare case in a real-field deployment. In other words, non-ideal backhaul assumption is indeed the main stream in commercial market. Hence we do not believe “scheduling restriction is applied by gNB implementation (AKA Alt 3)” can be workable for 2 TA overlap handling. Can anyone explain how to apply scheduling restrictions under the non-ideal assumption of MDCI MTRP in reality?
[Moderator]  I raised this question in the last meeting to proponents of Alt 3.  I heard that the gNB can use the RAN4-specificed MTTD when applying scheduling restriction.  

Either Alt 1 or Alt 2  can be the great trade-off between the performance of UL transmission and practical use case of MDCI MTRP operation. More precisely, even though Alt 1 will slightly impact UL performance loss (e.g., code rate changed due to 1-2 symbols dropped of the former UL but it can be handled by outer loop link adaption in gNB side) and Alt 2 will lead to UL throughput decreasing (but which is tiny due to X is 1-2 symbols), both of them can guarantee the practical deployment of MDCI MTRP by non-ideal backhaul assumption.

We do believe this issue is valid and should be addressed anyways, and we can be fine with Alt 1 or Alt 2 based on our insight as above.

	 NTT Docomo
(updated)
	In our understanding this conclusion 5.0 seems mean that Alt.3 is selected. We would like to understand is there any spec. impact with this conclusion? With this conclusion, does it intend that we will have for example a sentence in spec. clarifying that “UE does not expect…”, or we will have nothing in spec. about this overlapping issue?
[Moderator]  Yes.  Alt 3 will have a sentence like ‘UE does not expect ‘ in the spec.

Our preference is Alt.2. 

	Apple 
	Support. 
Alt.2 is unclear for us regarding the definition of ‘overlapping’. Especially, the ‘overlapping’ refers to the slot-level overlapping or the UL transmission overlapping that are dynamically determined based on the scheduling. The latter operation is likely to involve huge standard efforts to discuss timeline to determine the overlapping based on the latter DCI. If it is the former case (i.e., based on MTTD), we think NW can always use RAN4-specificed MTTD to avoid the overlapping. Alt.3 provides the best flexibility for NW. With Alt.3, MTTD can always use by NW to avoid overlapping if it wants, but not limit by it. 

	OPPO
	Fine with the conclusion by leaving the overlapping issue to scheduling restriction by NW implementation. 

	Sharp
	Not support. We agree with Huawei’s comment.
[Moderator]  See reply to Huawei

	Lenovo
	OK with the conclusion.

	LGE
	Not support. In our view, Alt 3(proposed conclusion) has performance degradation compared to Alt 2, since there should be a permanent waste of UL resource between two consecutive UL slots associated with different Tas, since only semi-static level coordination is applicable considering the following conclusion. On the other hand, for Alt 2, if TA difference between two TRPs is smaller than CP length, there could be no performance loss.

Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it cannot always be assumed that both TRPs have knowledge of the overlapping region between transmissions corresponding to the two Tas.
· Note: This doesn’t prevent the network from applying scheduling restrictions even if the TRPs have no knowledge of the overlapping region

Also, the level of Alt 1 is quite different from Alt 2/3, since Alt 1 is stating just about “configuration” while Alt 2/3 is stating UE behavior or gNB behavior. In our view, the consequence of Alt 1 could be Alt 2/3, e.g., the UE shall drop the allocated symbol within the time gap or the UE is not expected to be scheduled for the time gap.

	TCL
	Don’t support this conclusion. Alt 1 and Alt 2 can be acceptable.

	Vivo
	Fine with the conclusion

	Ericsson
	Alt2 is our preference, and we think Alt2 is clear, it is what we already have in 38.213: 

If two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot. The UE does not change  during an actual transmission time window for a PUSCH or a PUCCH transmission [6, TS 38.214].
So the procedure is already in the specification, we would simply use it in another situation.

Since a symbol that is dropped is lost, there will be an impact on the performance on that transmission will be degraded. But there are procedures to handle varying performance. 

Then it is a fact that there is no consensus to support such reduction in this case as well. In case there is no consensus on a procedure to handle the overlap, then we would have to state “…the UE does not expect”. 

So in summary, we would be OK with the conclusion, which could be clarified.

	CMCC
	As we commented in our contribution, Alt 1 and Alt 2 are similar. The gap X reserved to prevent the overlapping due to the two TA, gNB can also realize that through the scheduling if the gNB can be aware of where the overlapping happens. 
But we have a conclusion that the gNB cannot be guaranteed to be aware of the scheduling of the other TRP. Then Rel-17 mysterious scheduling restriction can be used. 
Our thinking is the conclusion is aligned with the Alt 3.

	Xiaomi
	We are fine with both Alt1 and Alt2.

	CATT
	Support Alt2, dropping rule which is related to one TAG can be considered. E.g. drop the overlapping part of PUSCH1 associated with TAG1 or PUSCH2 associated with TAG2.

	Samsung
	In Rel-15, the duration of the UL transmission that overlaps is shortened. Therefore, this option can be kept on top of scheduling restrictions.

	Google
	Do not support the conclusion. We prefer Alt 1. 
Regarding Alt 2, there could be performance degradation issue when the reduced/dropped symbols contain DMRS. For Alt 3, we are not sure whether it can work since NW may not know the exact TA value applied at UE side.

	Spreadtrum
	If no consensus, we think Alt 2 is default, for the sake that it has been in spec since R15, and can be capable of being applied for any case.

	Moderator
	Some companies support for the proposed conclusion while some others prefer a solution other than Alt 3.  Note that Alt 3 has the least spec impact and is the reason why it would be the default in case of no consensus.  But let’s see if companies can accept the Alt 2 (since it has higher support than Alt 1).  If not, we may have to stick with the proposed conclusion unfortunately.

	Intel
	Our preference is Alt-2, we also interpret that the conclusion means there is no specification impact.

	NTT Docomo
	Our preference is Alt.2 (proposal 5.0).
In addition, as Moderator commented above, there could be a spec. impact with conclusion 5.0 as capturing in spec. that “UE does not expect…”. Then, if there is spec. impact with conclusion 5.0, in our understanding it should be a proposal (for agreement) rather than a conclusion, right?
[Moderator]  Yes, Alt 3 also have some small impact (i.e., capturing ‘UE does not expect’).  Let’s try to see if Proposal 5.0 is agreeable first.  Changed conclusion 5.0 to proposal 5Alt as suggested.

	IDC
	Regarding Alt 1, this gap may not be always required, and it is varying depending on UE measurement on receive time difference (RTD) or transmit time difference (TTD). Similarly, even for Alt 2 and Alt 3, we think UE reporting on the measurement on RTD/TTD is needed. Otherwise, even for Alt 3 (scheduling restriction), gNB has no idea and has to rely on the worst case always. Our preference is on Alt 2, and we can add an FFS under the following modified Alt 2 by Huawei:
· Alt 2:  Reduce the overlapping duration of one of the two UL transmissions which is X OFDM symbol, X is determined according to RAN4 requirement of MTTD
· FFS: UE measurement and reporting on RTD/TTD
[Moderator]  As per HW response below, they are fine with Alt 2 without the part involving X.  There were some proposals by 1-2 companies on whether to report RTD.  But that is a separate issue which can be discussed separately.

	LGE
	Support Proposal 5.0.

	NEC
	Our preference is Alt.2.

	ZTE
	Fine to Proposal 5.0. Besides, we think it is ok to add the following FFS herein.
Proposal 5.1 
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, the overlapping duration of one of the two UL transmissions is reduced. 
FFS: The overlapping duration of which one of the two UL transmissions is reduced.
[Moderator]  Added FFS now.

	Huawei, Hisilicon
	Support proposal 5.0

	Transsion
	Support proposal 5.0. In Rel-15, the overlapping duration of the UL transmission is reduced, Alt2 is a straightforward extension for two TAs.

	Samsung2
	We are fine to have both scheduling restrictions and dropping the overlapping part of the of the second transmission if there is an overlap despite the scheduling restrictions.
[Moderator]  Scheduling restriction can be achieved by gNB implementation.  Would this mean that SS supports proposal 5.1?

	Futurewei2
	Support Proposal 5.1.




Issue 6	Per TRP vs cross TRP RACH triggering for intra-cell multi-DCI

In RAN1#111, the following agreement was reached:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI
· FFS: whether there are any restrictions needed
· FFS: if cross TRP RACH triggering is an optional feature



According to the above agreement cross TRP RACH triggering is supported at least for inter-cell Multi-DCI.  However, whether this is allowed for intra-cell Multi-DCI is still FFS.  Some companies proposed to support cross TRP RACH triggering for intra-cell Multi-DCI in addition.  Although this proposal was discussed in RAN1#112, no agreement was reached due to lack of time.  Let’s consider the following proposal to see if it is agreeable:

Proposal 6.1 
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY. 
FFS:  details of PRACH power control 
Support [23]:  ZTE, Nokia, CATT, Huawei/HiSilicon, Ericsson, Sharp, xiaomi, InterDigital, OPPO, Spreadtrum, Lenovo, FUTUREWEI, Transsion Holdings, Google, Intel, NTT Docomo, Apple, LGE, vivo, CMCC, Qualcomm, FGI, NEC, 
Not Support [1]: Samsung, 
Companies are asked to provide their views below:

	Company
	Comments

	Huawei, Hisilicon
	Support.

	QC
	We suggest discussing PRACH power control in case of X-TRP PDCCH order for both inter-cell (which we already agreed and should be prioritized) as well as for intra-cell (by adding a FFS to the proposal above as we also suggested in the previous meeting).
[Moderator]  Added FFSs back from previous meeting.

	Nokia/NSB
	Support the proposal.

	Futurewei
	Support.

	ZTE
	Support.

	NTT Docomo
	Support.

	Apple 
	Support. 
Our understanding is that intra-cell operation is almost same as the inter-cell case, except no need of cell ID indication. The spatial relation of PRACH transmission is determined based on the SSB indicated by the PDCCH-order. 

	OPPO
	Support.

	Sharp
	Support.

	Lenovo
	Support.

	LGE
	Support. There is no harm to support it for intra-cell M-DCI case.

	vivo
	support

	Ericsson
	Support. Like Apple writes, the intra- and inter-cell procedures are very similar, and we see no reason to exclude intra-cell. Fine to add an FFS for power control.

	CMCC
	Fine with the proposal.

	Xiaomi
	Support.

	CATT
	Support the proposal

	Samsung
	Don’t support. This is not an essential feature; the system works well without. We don’t see a use case that necessitates supporting this capability.
We don’t think the intra-cell and inter-procedures are similar. For example, in intra-cell, the PCI index in the PDCCH order can indicate the TRP to use. This is not case for intra-cell.

	Google
	Support 

	Spreadtrum
	Support

	Moderator
	Updated the proposal by adding FFS suggested by Qualcomm.  21 companies support the proposal while only 1 company expressed concern.  Would Samsung be able to accept the proposal given the wide support?  If so, we can try to endorse this via email and spend GTW time on other open issues.

	Intel
	Support

	Lenovo
	Support

	NTT Docomo
	Support proposal 6.1.

	IDC
	Support

	FGI
	Support

	NEC
	Support

	ZTE
	Support Proposal 6.1.

	Huawei, Hisilicon
	Support

	Transsion
	Support. A unified design for intra- and inter-cell operation is preferred.

	Samsung2
	We still don’t support this proposal for reasons previously mentioned.

	Futurewei2
	Support Proposal 6.1.



Issue 7	Additional PRACH configuration per additional PCI

The following proposal is already agreed in RAN1#112:
Agreement
Confirm the following working assumption:
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each configured additional PCI
the additional PRACH configuration is used in a RACH procedure triggered by a PDCCH order for the corresponding configured additional PCI

Issue 8	Indication of PRACH configuration in PDCCH order

In Tdocs submitted to RAN1#112bis-e, multiple companies propose indication of additional PCI in PDCCH order for inter-cell multi-DCI based multi-TRP operation with two TA enhancement.  Hence, the following is proposed:
Proposal 8.1 
For intercell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
FFS:  whether additionalPCI or a generic identifier is indicated in PDCCH order
FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH can be triggered for inactive additionalPCI.
Companies are asked to provide their views on the above proposal:
	Company
	Comments

	Huawei, Hisilicon
	Support. Suggest indicating additionalPCI in PDCCH order.
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	QC
	Support.

	Nokia/NSB
	Similar view as Huawei, as we are not sure what else would need to be indicated in this case.
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	Futurewei
	Support in principle.

	ZTE
	Support in principle.

We generally agree with HW it is better to explicitly point out the “indication” herein. In addition, to our understanding, it is to discuss whether PRACH can be triggered for inactive additionalPCI. Consequently, it is relevant to MAC CE/RRC level design, e.g., the indication can be CORESETPoolIndex with 1-bit field in PDCCH order or additionalPCI with 3-bit field in PDCCH order. Hence we suggest:

Proposal 8.0 - Rev 1
For intercell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of which PRACH configuration to be used in the RACH procedure in the PDCCH order.
[bookmark: _Hlk132759104]FFS: The detail of the indication in PDCCH order in terms of whether to support PRACH can be triggered for inactive additionalPCI.
[Moderator]  Added the suggested FFS

	NTT Docomo
	Support.

	Apple 
	We want to clarify the following: 
· In RAN1 110bis meeting, RAN1 agreed the following: ‘For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, support PRACH configuration associated with additional configured PCIs different from the PCI of the serving cell’.  
· Our understanding on the ‘PRACH configuration’ in this agreement refers to ‘time-domain’ and ‘frequency domain’ PRACH configuration for each ‘additional PCI’. In other words, for each ‘additional PCI’, there is one PRACH configuration to be associated with by RRC signaling. 

Then, the proposal intends to agree supporting this feature first with FFS on ‘how to indicate’ e.g., like HW proposal to use ‘additional PCI’ in PDCCH order? Or something else?
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	OPPO
	Support in principle. 
We also would like to echo Huawei on indicating additional PCI in PDCCH order. 
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	Sharp
	Support

	Lenovo
	We prefer the revised version from ZTE which intends to further clarify whether to support triggering PRACH to inactivated PCI.
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	LGE
	Support in principle. We also prefer to indicate additionalPCI in PDCCH order.
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	vivo
	support

	Ericsson
	Support. It may be wise to wait with the details on the configuration, since we may reuse functionality from the mobility AI, where “additionalPci” cannot be used. It could be that it is better to use a generic identifier. If we use additionalPci, then it could be difficult to combine mTRP and LTM in future releases.  
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	CMCC
	Fine with the proposal.

	Xiaomi
	Support.

	CATT
	Support.

	Samsung
	We prefer to indicate additionalPCI in PDDCH order as pointed by other companies.
[Moderator]  Included an FFS for this.  We can discuss the detail as next step.

	Google
	Support 

	Spreadtrum
	Support

	Moderator
	Most companies seem fine with the proposal.  Added some FFSs to address the comments above.  Please check if revised proposal 8.1 is fine.  If there are no further comments, we can try for email endorsement.

	Intel
	Support

	Lenovo
	Support the revised proposal 8.1.

	NTT Docomo
	Support proposal 8.1.

	IDC
	Support in principle

	FGI
	Support Proposal 8.1. In addition, we share the similar view to HW, i.e., indicating additionalPCI in PDCCH order.

	LGE
	Support proposal 8.1.

	NEC
	Support proposal 8.1.

	ZTE
	Support Proposal 8.1.

	OPPO
	Fine with the update on Proposal 8.1.

	Huawei, Hisilicon
	Support proposal 8.1.

	Transsion
	Support. We share similar views with Ericsson that it is better to use a generic identifier to combine mTRP and LTM scenario.

	Samsung2
	We prefer to agree now on the details of the indicator. But fine with proposal 8.1 for progress. For companies proposing a generic indicator, we would like to understand the rationale for that. We think that there should be a one-to-one mapping between the additionalPCIindexes and PRACH configurations. Hence, using the additional PCI index should be sufficient.

	Moderator
	Seems everyone is ok for supporting Proposal 8.1.  We can try to see if we can agree this one by email endorsement.

Meanwhile, the proponents of generic identifier, can you please discuss with Samsung the motivation?

	Futurewei2
	Support proposal 8.1.



Issue 9	Alternatives for signaling TA

Based on the conclusion on not to introduce additional type 1 CSS configuration per additional PCI, a RAR cannot be received from a TRP corresponding to an additional PCI.  A similar issue seems to be exist also when two TRPs are in a SpCell, where Type 1 CSS can only be associated to a CORESET configured for one of the two TRP. Hence a RAR can be sent only from one TRP. Given the legacy QCL restriction that the DCI associated to RAR needs to follow the same QCL as the DCI carrying the corresponding PDCCH order, the PDCCH order can only be send from one of the two TRPs.
In RAN1#112, the following alternatives were listed in the FL summary (see Proposal 6 of R1-2302111), although no agreement was reached due to lack of time.  Alt 1 below is a RAR based solution, and Alt 2 is an example of RAR-less.  Alt-3 is an alternative RAR-based solution.
· Alternative 1:  RAR based
1. A PDCCH order triggers a PRACH towards TRP X corresponding to an active additional PCI or a serving cell PCI of a Scell or a  SpCell where TRP X is not associated to a Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is associated to a different TRP)
2. TRP X receives PRACH from the UE, and estimates the corresponding TAx
3. [bookmark: _Hlk132760843]TRP X exchanges estimated TAx with TRP Y corresponding to the serving cell PCI of a SpCell and TRP Y is associated to Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is  associated to TRP Y)
4. TRP Y sends RAR to the UE which includes the estimated TAx 

· Alternative 2:  MAC CE based
1. A PDCCH order triggers a PRACH towards TRP X corresponding to an active additional PCI or a serving cell PCI  
2. TRP X receives PRACH from the UE, and estimates the corresponding TAx
3. TRP X indicates TAx to UE via “Absolute Timing Advance Command MAC CE”
4.  The RACH procedure is terminated after the MAC CE is received successfully   

· Alternative 3
1. A PDCCH order triggers a PRACH towards TRP X corresponding to an active additional PCI or a serving cell PCI of a Scell or a  SpCell where TRP X is not associated to a Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is associated to a different TRP)
2. TRP X receives PRACH from the UE, and estimates the corresponding TAx
3. TRP X sends RAR to the UE which includes the estimated TAx using Type 1 CSS of a serving cell and QCL based on the SSB used for the preamble transmission

Proposal 9.1 
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution (i.e., Alternative 1 below) where RAR is only received from a TRP that is associated with Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is  associated to TRP Y) 
· Alternative 1:  RAR based
1. A PDCCH order triggers a PRACH towards TRP X corresponding to an active additional PCI or a serving cell PCI of a Scell or a  SpCell where TRP X is not associated to a Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is associated to a different TRP)
2. TRP X receives PRACH from the UE, and estimates the corresponding TAx
3. TRP X exchanges estimated TAx with TRP Y corresponding to the serving cell PCI of a SpCell and TRP Y is associated to Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is  associated to TRP Y)
4. TRP Y sends RAR to the UE which includes the estimated TAx 

· FFS:  RAR-less solution

Support [17]:  Nokia/NSB, ZTE, NTT Docomo, Apple, Lenovo, LGE, TCL, vivo, Xiaomi, CATT, Spreadtrum, Intel, NEC, IDC, Huawei/HiSi, Transsion, Futurewei
Concern:  Samsung
Companies supporting RAR-less:  Qualcomm, Ericsson, IDC


Companies are asked to provide their views on which Alternatives to consider further in Rel-18 for 2 TA enhancement for:
	Company
	Comments

	QC
	In general, we support both RAR-based (direction of Alt1) and RAR-less (direction of Alt2), but we have multiple questions regarding current formulation:
· Q1: Is this discussion only limited to inter-cell mTRP or is it also appliable to intra-cell mTRP? Our understanding is that it is only for inter-cell. If so, why we are not discussing the down-selection related to Alts 1-7 from RAN1 110-bis-e for intra-cell anymore (as a separate issue)? The down-selection was supposed to be done in RAN1#111.
· Q2: Why the alternatives mention “PRACH towards TRP X corresponding to an active additional PCI”? Does it mean that PRACH cannot be transmitted toward inactive additional PCI? This is not consistent with the earlier agreements as well as proposal 8.0. 
Also, we do not understand Alt3 above. TRP X cannot send RAR by definition. What is the meaning of “using Type 1 CSS of a serving cell”? Also, our understanding is that “QCL based on the SSB used for the preamble transmission” for RAR is not for CFRA-based PDCCH order in legacy. However, here we are only discussing CFRA-based PDCCH order.

Overall, we think this discussion should be categorized into the following:
· First, we need to decide if RAR1 supports both RAR-based and RAR-less solutions or not.
· Second, for RAR-based, we already have multiple related agreements/conclusions, and the focus here should be on the remaining issues:
· QCL relationship rule for Type1 CSS / PDSCH RAR: This depends not only on TRP X and Y above, but also on TRP that sends the PDCCH order since we agreed both same TRP and cross-TRP PDCCH order is supported for inter-cell. This also impacts the PRACH power control. The following table in our Tdoc (R1-2303574) shows the various cases, and the discussion should be focused on which case is supported and how to enhance the legacy rules to support them.
	PRACH toward
	PDCCH order  PRACH  RAR
	Rule 1
	Rule 2

	PCI0 (serving PCI)
	Case 1: TRP0  PCI0  TRP0
	Ok
	Ok

	
	Case 2: TRP1  PCI0  TRP0
	Violated
	Violated

	PCI1 (active additional PCI)
	Case 1: TRP0  PCI1  TRP0
	Violated
	Ok

	
	Case 2: TRP1  PCI1  TRP0
	Ok
	Violated

	PCI2 (inactive additional PCI)
	Case 1: TRP0  PCI2  TRP0
	Violated
	Ok

	
	Case 2: TRP1  PCI2  TRP0
	Violated
	Violated



· Also, whether additional delay for starting the RAR response window is needed for non-ideal backhaul should be discussed. 
· Third, if MAC-CE based solution is also supported (we think it should), we need to at least agree on the new MAC-CE. In Mobility AI, some discussions are ongoing. We can reuse some of the mechanisms developed there. For example, for the issue of power control for PRACH retransmissions, we can agree to reuse the outcome of mobility. 


	Nokia/NSB
	For the intercell case, Alternative 1 and/or Alternative 3 could be used. Alternative 3 has the advantage of reducing the need for information exchange between the TRPs to the detriment of introducing new QCL rules, whereas Alternative 1 would allow reusing existing QCL rules. 

For the intra-cell case, if cross-TRP PDCCH order is supported, Alternative 1 and/or Alternative 3 could be used.

We don’t really see a need to also consider Alternative 2 as such, especially that this alternative deviates from leveraging existing operations.


	ZTE
	Support Alt 1 (RAR based), which is the baseline and is also aligned with current RACH procedure.

Regarding Alt 2 (MAC CE based), its prerequisite is that Absolute TAC MAC CE or MAC RAR can be indicated from TRP X corresponding to an active additional PCI (a.k.a non-serving cell). However, it reverts the assumption that Rel-17 inter-cell MTRP operation is deployed in intra-DU scenario. According to TS 38.801, only one single lower layer (PHY/MAC/RLC) of each gNB-DU, where MAC CE signaling is conveyed from serving cell only. On the another hand, note that Alt 2 is actually based on RAR less architecture in terms of the ongoing discussion of Rel-18 LTM, we do believe the discussion of LTM is another story of enabling 2TAs to MDCI MTRP operation. Besides, RACH procedure without RAR in LTM does not include receiving the MAC CE (i.e., cell switch command), hence the outcome of mobility cannot be reused in Alt 2.

Regarding Alt 3 (RAR extension), it is to enhance cross TRP scheduling in terms of RAR receiving, i.e. RAR received from TRP X can be scheduled by PDCCH associated with Type 1 CSS from TRP Y. It is not feasible especially in case of the the non-ideal back assumption for MDCI MTRP operation. Consequently, we think it is better to reach out this understanding in Rel-18. We propose:
Proposal 9.0
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, cross TRP scheduling with respect to RAR receiving is not supported, i.e., RAR can only be received from the TRP where the PDCCH with CORESET that associated with the Type 1 CSS is sent.

	NTT Docomo
	Our preference is Alt.1.

	Apple 
	We support Alt.1 and can be open for Alt.3. 
In our understanding, to make Alt.3 work, some coordination across backhaul is needed to let TRP #X know the Type-1 CSS configuration of serving cell. We may need to send this Alt.3 to RAN3 to let them realize this agreement and define Xn interface accordingly. 

	Lenovo
	We support Alt 1 which aligns with the current RACH procedure whose spec impact is least of the three alternatives.

	LGE
	Support Alt.1 as baseline.

	TCL
	Prefer Alt 1. In our opinion, it seems like that Alt 2 is equivalent to add a new RACH procedure. Originally UE only needs to monitor Type 1 CSS after PRACH is transmitted. If Alt 2, UE needs to monitor not only Type 1 CSS but also USS. This increases UE complexity. For Alt 3, we doubt whether this mechanism can work well for non-idea backhaul mTRP operation.

	vivo
	Support alt1

	Ericsson
	Our preference is Alt2, but we OK to support both with and without RAR. We think we should leverage as much as we can from the LTM discussions. It could be so that for 2TA, it could be possible to optimize the RACH procedure, but we think we should avoid optimizations of the PRACH procedures at this point in time, especially in a MIMO AI.

In LTM, we will define solutions with RAR and without RAR. 2TA will need additions on top of LTM, but they are not large. As Qualcomm writes, for the RAR-less solution, we need a way to convey the TA to the UE, e.g., using the absolute TAC MAC CE, but the rest can be reused from LTM. For the RAR-based solution, there are more open issues in LTM. Clearly, cross-TRP triggering will be the only solution for LTM.

Regarding a “RAR”-based solution, note that RA-RNTI is a cell-specific quantity:

RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id

If RA-RNTI is used to convey the TA in the inter-cell case, the RA-RNTI must be coordinated across cells. 

@Qualcomm: 
For Q1, as for the PRACH triggering, any solution applicable to inter-cell is also applicable to intra-cell. The discussion is applicable to both. 
For Q2, we think “active” should be removed.
We do not see how Alternative 3 would work either. The QCL assumptions at the UE would be wrong, a workable solution would require that the UE monitors Type1CSS using two QCL assumptions.

@Nokia:
Considering that RAR-less is specified in LTM, the additional specification effort should be small. All alternatives will require specification changes, and in our understanding, the additional specification effort for Alt2 is smaller than for Alt1.

@ZTE: It is indeed so that we have one MAC entity for mDCI, but how does this affect the discussion? 

@Apple: As ZTE writes, mDCI mTRP is intra-DU: same RLC/MAC. So no need to define Xn signalling 😊

	Xiaomi
	Prefer Alt1.

	CATT
	Support Alt1. Alt1 is easy to implement and the impact on the current spec is negligible.
Alt2 has a large impact on the current spec, RACH procedure needs to be redefined. 
For Alt3, UE will receive RAR from another cell, spec change is needed to configure an additional type-1 CSS of another cell considering the inter-cell multi-TRP scenario.

	Samsung
	Support Alt 3

	Spreadtrum
	Prefer Alt1. It reuse the principle of the current spec as far as possibly.

	Moderator
	Almost all companies are ok RAR based as proposed in Alt 1. 
At least two companies are positive to RAR-less while others expressed some concern.
For alt 3, there were some concerns/questions raised by Qualcomm, ZTE, TCL, CATT.

Please check Proposal 9.0. 

	Intel
	Support Proposal 9.0

	Lenovo
	OK with Proposal 9.0.

	NTT Docomo
	Support Proposal 9.0

	IDC
	Support Alt 2 (RAR-less) in consideration of alignment to LTM progress, which we should take into account. On top of that, we are open to consider Alt 1 as well.

	LGE
	Support Proposal 9.0

	NEC
	Both Alt1 and Alt2 can work, we can accept Proposal 9.0.

	ZTE
	We can live with Proposal 9.0.
Besides, note that the part of “(...)” in main bullet will be ambiguous if without  the description of Alt 1, we suggest to add Alt 1 herein for the reference of this discussion.
Proposal 9.1
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution (Alt. 1) where RAR is only received from a TRP that is associated with Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is  associated to TRP Y) 
· Alternative 1:  RAR based
1. A PDCCH order triggers a PRACH towards TRP X corresponding to an active additional PCI or a serving cell PCI of a Scell or a  SpCell where TRP X is not associated to a Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is associated to a different TRP)
2. TRP X receives PRACH from the UE, and estimates the corresponding TAx
3. TRP X exchanges estimated TAx with TRP Y corresponding to the serving cell PCI of a SpCell and TRP Y is associated to Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is  associated to TRP Y)
4. TRP Y sends RAR to the UE which includes the estimated TAx 
· FFS:  RAR-less solution
[Moderator]  Added clarification.  See Proposal 9.1

	Huawei, Hisilicon
	Support proposal 9.0.

	Transsion
	Support proposal 9.0. For Alt1, the legacy QCL assumption between the DCI associated to RAR and DCI carrying the corresponding PDCCH order can be reused.

	Samsung2
	Don’t support proposal 9.0. This requires inter-TRP communication which impacts the latency of the RAR response and could make it outside the valid RAR window. This issue should be consider first.
[Moderator]  My understanding is that companies supporting Alt 1 think that it is simpler.  Anyway, we cannot keep postponing this issue as many other details depend on this.  

	Futurewei2
	Support Proposal 9.1.




Proposals for first GTW online session:

Issue 6

Proposal 6.1 
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY. 
FFS:  details of PRACH power control 
Support [23]:  ZTE, Nokia, CATT, Huawei/HiSilicon, Ericsson, Sharp, xiaomi, InterDigital, OPPO, Spreadtrum, Lenovo, FUTUREWEI, Transsion Holdings, Google, Intel, NTT Docomo, Apple, LGE, vivo, CMCC, Qualcomm, FGI, NEC, 
Not Support [1]: Samsung, 

Issue 9

Proposal 9.1 
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution (i.e., Alternative 1 below) where RAR is only received from a TRP that is associated with Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is  associated to TRP Y) 
· Alternative 1:  RAR based
1. A PDCCH order triggers a PRACH towards TRP X corresponding to an active additional PCI or a serving cell PCI of a Scell or a  SpCell where TRP X is not associated to a Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is associated to a different TRP)
2. TRP X receives PRACH from the UE, and estimates the corresponding TAx
3. TRP X exchanges estimated TAx with TRP Y corresponding to the serving cell PCI of a SpCell and TRP Y is associated to Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is  associated to TRP Y)
4. TRP Y sends RAR to the UE which includes the estimated TAx 

· FFS:  RAR-less solution

Support [17]:  Nokia/NSB, ZTE, NTT Docomo, Apple, Lenovo, LGE, TCL, vivo, Xiaomi, CATT, Spreadtrum, Intel, NEC, IDC, Huawei/HiSi, Transsion, Futurewei
Concern:  Samsung
Companies supporting RAR-less:  Qualcomm, Ericsson, IDC

Issue 5

Version 1
Proposal 5.1 
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, the overlapping duration of one of the two UL transmissions is reduced. 
FFS: The overlapping duration of which one of the two UL transmissions is reduced
Supported by [18]: Ericsson, vivo, OPPO, Intel, CATT, LGE, Sharp, NTT Docomo, CMCC, xiaomi, Spreadtrum, TCL, ZTE, IDC, Huawei/HiSi, NEC, Transsion, Futurewei
Concern [4]:  Qualcomm, Nokia/NSB, MediaTek, Apple,  

Version 2
Proposal 5Alt 
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, there is no consensus to introduce a time gap X between two UL transmissions associated with two different Tas nor to reduce the overlapping duration of one of the two UL transmissions.  Hence, scheduling restriction is applied by gNB implementation such that the UE does not expect the two UL transmissions to overlap
Supported by [9]: vivo, Samsung, Nokia/NSB, Qualcomm, CMCC, Lenovo, Apple, OPPO, Ericsson
Concern [8]:  Huawei/HiSi, MediaTek, ZTE, Sharp, LGE, TCL, Google, Spreadtrum

Issue 1

Proposal 1.1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following additionally:
Associate TAG to Rel-15/16 spatial relation at least for FR2
· Associate TAG ID with spatial relation 
· For UL transmission, the TAG ID associated with Rel-15/16 spatial relation is utilized
· A baseline is UE expects that the [activated] spatial relation [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· FFS: A UE may report that it supports that the [activated] spatial relation [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs

Support [12]:  Futurewei, Samsung, Transsion, Huawei/HiSilicon, ZTE, NEC, LGE, FGI, IDC, NTT Docomo, Intel, Samsung

Concern [1]:  Spreadtrum, 


Conclusion 1.0 
There is no consensus on how to support multi-DCI based Multi-TRP operation with two TA enhancement when Rel-15/16 spatial relation framework is used.
note: the previous agreement on supporting multi-DCI based Multi-TRP operation with two TA enhancement for Rel-15/16 spatial relation framework is reverted.

Support [4]:  Qualcomm, Ericsson (ok), Apple, 

Concern [13]:  OPPO, Google, CATT, CMCC, vivo, LGE, Lenovo, OPPO, NTT Docomo, ZTE, Futurewei, Nokia/NSB, Huawei/HiSi
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