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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 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:
· Delete ‘[activated]’
· Support:  ZTE, Futurewei, vivo, Spreadtrum, Huawei/HiSi, CATT, Xiaomi, Lenovo, CMCC, Apple, Qualcomm, OPPO, Samsung, NTT Docomo, MediaTek, Sharp, Nokia/NSB, IDC
· Not support (remove brackets around ‘[activated]’):  Ericsson


· Confirm ‘UL/joint TCI states of UL signals/channels’ and remove brackets around ‘of UL signals/channels’
· Support:  ZTE, Futurewei, vivo, Spreadtrum, Huawei/HiSi, CATT, Ericsson, Xiaomi, Lenovo, CMCC, Apple, Qualcomm, OPPO, Samsung, NTT Docomo, MediaTek, Sharp, IDC
· Not support:  Nokia/NSB

Based on the views collected the following was proposed in RAN1#112bis-e, but was not agreed yet:
Proposal 1.0
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  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· [UE expects the first indicated TCI state that is associated with coresetPoolIndex value 0 (as defined in 9.1.1.1) to be configured with the first TAG. Similarly, UE expects the second indicated TCI state that is associated with coresetPoolIndex value 1 (as defined in 9.1.1.1) to be configured with the second TAG.]    
Remove Green Text [12]:  Nokia/NSB, Samsung, ZTE, IDC, Lenovo, Spreadtrum, NEC, Huawei/Hisi, LGE, NTT Docomo, Xiaomi, Ericsson
Keep Green Text [3]:  Qualcomm, vivo, OPPO, 

Please share your views on the above proposal.  Particularly, comment on whether the sub-bullet in green needs to be confirmed or removed.

	Company
	Comments

	QC
	Support if the bracket around the green text is removed. In other words, we can accept explicit association with TCI state (based on RRC) if it does not conflict with the association already defined in 9.1.1.1 (which the green text ensures).
[Moderator]  The other responses so far suggest that the green bullet is already captured in the main sub-bullet.  Please check replies from Nokia/NSB, Samsung, ZTE, IDC, Lenovo below.

	Nokia/NSB
	- We are OK with removing “[activated]”.
- We slightly prefer to also remove “of UL signals/channels” for the following reason:
· [bookmark: _Hlk134114055]Under the agenda item 9.1.1.1, the association between various UL channels/signals and CORESETPoolIndex and several aspects were already agreed. Such an association may either be (i) direct or (ii) indirect through associating TCI state applicable to an UL channel/signal to a CORESETPoolIndex. In general, the association is achieved through the configuration of whether to follow first or second indicated TCI state. If “UL/joint TCI states” is kept in “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”, it would be more understood that the ‘UL signals/channels’ is associated to CORESETPoolIndex rather than UL/joint TCI state. We thus slightly prefer to remove ‘UL signals/channels’ or clarify that the association is referring to the ‘UL/joint TCI state'. 
[Moderator]  I think the intention of keeping [of UL signals/channels] is that the UE expectation of one TAG is for UL/Joint TCI states that are configured/indicated for UL signals/channels.  Since 18 companies prefer to keep ‘of UL signals/channels’, would Nokia be ok to keep [of UL signals/channels]?


- We don’t see the need to discuss the green text as of now. We also don’t fully see the intention of this text.


	Samsung
	Support without the green the text. The main bullet is already saying that the “UL/joint TCI states associated to one CORESET Pool Index correspond to one TAG”. This is sufficient, there is no need for the green text.

	ZTE
	Support proposal 1.0 w/o the green bullet as explained by Samsung.

	IDC
	Support P1.0 without the green bullet.

	Lenovo
	Support P1.0 without the green bullet.

	vivo
	Support P1.0 and the text in green

	Spreadtrum
	Support proposal w/o the green text. It seems to be another issue, and we can discuss the green part separately.

	OPPO
	Sub-bullet in green should be kept.  

	NEC
	Support P1.0 without the green bullet.

	Huawei, Hisilicon
	Support if the green text is removed. There is no need to introduce such restriction.

	LGE
	Support Proposal 1.0 without the green bullet. The green bullet restrains network association flexibility.

	Sharp
	Support Proposal 1.0.

	NTT Docomo
	Support the proposal. We also do not see the need for the green text.

	Xiaomi
	Support the proposal without the green bullet.

	Apple
	Support P1.0. 

	Ericsson
	We prefer to keep “activated”. Without “activated”, cross-TRP triggering of SRS will be impossible. Is that the 
We do not see the point of the green text, we think that is captured in the main bullet.

	Moderator
	Seems a large majority of companies support the proposal.  The contentious issue is whether to remove or keep the green bullet.




Issue 2	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#113 are quite diverging and are summarized below:

· For FR2, associate TAG ID with spatial relation:  FUTUREWEI, ZTE, Ericsson, Google, Intel, Samsung, Huawei/HiSilicon, Nokia/NSB
· Introduce spatial relation for FR1, and associate TAG ID with spatial relation: Huawei/HiSilicon, Ericsson
· For FR1, do not support 2 TA enhancement when Rel-15/16 framework is used:  ZTE, Samsung


· For PUCCH, associate TAG with PUCCH-SpatialRelationInfo:  CATT, Ericsson, CMCC, Intel, NTT DOCOMO, 
· For PUSCH, associate TAG with SRS resource set:  CATT, Ericsson, CMCC
· For SRS, associate TAG with SRS-SpatialRelationInfo:  CATT, Intel, NTT DOCOMO
· 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, Xiaomi, Lenovo, Apple, Qualcomm (2nd Preference), OPPO, Sharp

· Do not support 2 TA enhancement for rel-15/16 spatial relation framework:  Spreadtrum, Qualcomm (1st Preference)


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 to CORESETPoolIndex.  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 two companies does not want to support 2 TA enhancement with Rel-15/16 framework.
This issue has been discussed for more than 5 meetings and still there is no convergence to a single solution.  Given that we need to finalize issues that have potential RRC impact, the following conclusion seems to be the only way forward.

Conclusion 2.0 
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.

Summary of company views:
· Associate TAG ID with spatial relation [13]:   FUTUREWEI, ZTE (FR2 only), Ericsson, Google, Intel, Samsung (FR2 only), Huawei/HiSilicon, Nokia/NSB, CATT, CMCC, NTT DOCOMO, NEC
· Associate TAG ID with CORESETPoolIndex [8]:  vivo, Spreadtrum, Xiaomi, Lenovo, Apple, Qualcomm (2nd Preference), OPPO, Sharp
· No support of 2TA for rel-15/16 spatial relation framework [2]:  Spreadtrum, Qualcomm (1st Preference)

Please share your views one the above conclusion below.

	Company
	Comments

	QC
	Ok with the conclusion. In our view, this is not a big deal because multiple other Rel-18 features (STxMP, mobility, etc.) also only support unified TCI. If there is strong desire to also support Rel-15/16 TCI / spatial relation, we suggest the original Option2, which can also address FR1.

	Nokia/NSB
	It’s better to put some additional efforts to agree on at least the FR2 case. We think that the following proposal could be a good starting point: 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation under the Rel-15/16 spatial relation framework, support the following 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

Note that we cannot really consider CORESETPoolIndex in the proposal as there is no explicit association of spatial relations to TRP/CORESETPoolIndex in Rel-15/Rel-16 framework.
[Moderator]  It seems the solution of associating TAG ID with spatial relation is not acceptable to some companies who prefer the original Option 2.  While it is unfortunate, the proposed conclusion seems the only way forward given that we have discussed this issue for more than 5 meetings without convergence.  Given we have to provde RRC parameter list to RAN2, it is important to close this issue this meeting.


	Samsung
	For progress we are fine with the conclusion.

	ZTE
	Do not support this conclusion.
Basically, we think two TA for Rel-15/16 framework should be fulfilled instead of precluded, i.e. revert the previous agreement. Besides, we tend to agree with QC that the original Option 2 can be taken as way forward to facilitate this for FR1 in addition to FR2, which can be completely workable from technical perspective, hence we can live with it.
[Moderator]  The proposed conclusion reflects the situation on this issue.  Roughly, speaking ~8 companies want to associate TAG with spatial relation while ~8 companies want to associate TAG with CORESETPoolIndex.  We’ve been discussing this issue for more than 5 meetings without convergence.  While it is unfortunate, the proposed conclusion seems the only way forward given that we have discussed this issue for more than 5 meetings without convergence.  Given we have to provde RRC parameter list to RAN2, it is important to close this issue this meeting.

	IDC
	Fine with the conclusion. Considering going back to the ‘original Option 2’ is not a good idea, and I think we can consider having the TAG association with spatial relation at least for FR2.

	vivo
	For the progress we are fine with the conclusion.

	Spreadtrum
	Fine with the conclusion.

	OPPO
	We are one of the proponents of Option 2. But like FL mentioned, there seems good way out, but a conclusion.  

	NEC
	Added our position in the summary.

	Huawei, Hisilicon
	It is too early to have such conclusion. We can try to figure out a way to support two TA for R15/16 spatial relation in this meeting. If there is not good solution, we can at least support two TA for R15/16 spatial relation framework in FR2, i.e., only FR1 with R15/16 spatial relation framework is precluded.

[Moderator]  The proposed conclusion reflects the situation on this issue.  While it is unfortunate, the proposed conclusion seems the only way forward given that we have discussed this issue for more than 5 meetings without convergence.  Given we have to provde RRC parameter list to RAN2, it is important to close this issue this meeting

	FGI
	For the sake of progress, we are ok with the conclusion. However, in our view, at least for FR2, we can associate TAG ID with spatial relation.

	LGE
	Similar view as Nokia/HW. The proposal from the last meeting could be a good starting point for compromise. We should not revert previous agreements easily.
[Moderator]  The proposed conclusion reflects the situation on this issue.  While it is unfortunate, the proposed conclusion seems the only way forward given that we have discussed this issue for more than 5 meetings without convergence.  Given we have to provde RRC parameter list to RAN2, it is important to close this issue this meeting

	Sharp
	We are fine with the conclusion.

	NTT Docomo
	We share similar view with Nokia that at least FR2 case can be addressed easily.
[Moderator]  The proposed conclusion reflects the situation on this issue.  While it is unfortunate, the proposed conclusion seems the only way forward given that we have discussed this issue for more than 5 meetings without convergence.  Given we have to provde RRC parameter list to RAN2, it is important to close this issue this meeting 

	Xiaomi
	Fine with the conclusion. Also prefer to support two TAs for R15/16 spatial relation framework in FR2 at least if the original Option 2 cannot be converged.

	Apple
	Fine with the conclusion. 
If two TAs would be supported for Rel-15/16 spatial relation, the original Opt.2 is the right way to go i.e., based on CoresetPoolIndex value.  

	ETRI
	We are fine with the conclusion. 

	Ericsson
	We are fine with the conclusion. 





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 [8]:  Huawei/HiSilicon, Ericsson, Intel, Samsung, Nokia/NSB, xiaomi, Sharp, ETRI  
· Revert the working assumption [8]:  ZTE, vivo, OPPO, Qualcomm, Lenovo, Spreadtrum, LGE, Apple

A slight majority of companies prefer to confirm the working assumption.  Either way we need to decide one way or the other.  Other companies are asked to provide their view on whether to confirm or revert the working assumption.

	Company
	Comments

	QC
	As discussed in the previous meeting, the use case is very unclear. Even worse, different companies have different things in mind for this WA (sDCI versus DPS).
We also noticed that this WA is creating a lot of confusion (even for answering the questions from RAN2 LS). Hence, we suggest not confirming the WA.

	Nokia/NSB
	We are fine with confirming this Working assumption.
This would allow a more flexible solution, as one TRP can schedule UL transmission towards another TRP based on this Working Assumption. 

	Samsung
	We are fine to confirm the WA.

	ZTE
	Do not support to confirm this WA.
As we elaborated so far, the use cases of this WA (i.e., two TAs for sDCI MTRP and two TAs for MDCI MTRP by DPS) are out of scope, which will revert the following agreement endorsed before.
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.




	Lenovo
	Do not support to confirm this WA.

	vivo
	As explained there could be cases of one TRP will maintain 2 UL timing, it will only cause more issues. We don’t support to confirm the WA

	Spreadtrum
	We also not clear about the use case.

	OPPO
	In our guess, this WA facilitates flexibility for a TRP with 2 TAs at NW side, but the cost comes from introducing ambiguity, i.e. a TRO with 2 TAs. That’s diverging from the whole design of 2 TA for multiple TRPs. Hence, we think this WA should be removed.    

	Huawei, Hisilicon
	Fine to confirm the WA.

	LGE
	Not support to confirm the WA. As QC mentioned, different companies have different understanding for the WA. We cannot agree on what we don’t know yet.

	Sharp
	We are fine to confirm the WA.

	Xiaomi
	Fine to confirm the WA.

	Apple
	We suggest not confirming this working assumption due to unclear use case.

	ETRI
	We are fine to confirm the WA because it can give more flexibility. 

	Ericsson
	We support confirming the WA. We’ve explained the use case in our TDoc: the use case is mDCI where one of the involved TRPs is changed.  



Issue 4	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.





The following are a summary of views expressed:

Support Alt 1 [45]: ZTE, Huawei/HiSi, xiaomi, ETRI, NEC 
Support Alt 2 [14]: Nokia/NSB, CATT, Ericsson, LGE, Samsung (when overlap <= 31*16Ts/2µ), Huawei/HiSi, CMCC, vivo, OPPO, Spreadtrum, xiaomi, NTT Docomo, TCL, Intel, 
Support Alt 3 [8]: Nokia/NSB, Qualcomm, Samsung (when overlap > 31*16Ts/2µ), CMCC, Apple, Lenovo, vivo, MediaTek, 
Alt 2 has the majority support, while Alt 3 also has some support.  Could we try to resolve this issue via UE capabilities?  Please check the following:
Proposal 4.0 
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the earlier later of the two UL transmissions is reduced.
Support Proposal:  Samsung, vivo, Spreadtrum, OPPO, FGI, Sharp, Xiaomi, Apple, ETRI, Ericsson, [Qualcomm], [NEC]
Alt 2 only:  ZTE, LGE, NTT Docomo, 

Please share your views on the above proposal:
	Company
	Comments

	QC
	We can accept this direction to move forward. However, for the optional feature, we think we should reuse legacy (reduce overlapping duration of the later UL transmission) unless if it has front-loaded DMRS. Hence, we suggest:
· as an optional feature, the overlapping duration of the earlier later of the two UL transmissions is reduced, unless if the later UL transmission has front-loaded DMRS, in which case the overlapping duration of the earlier UL transmission is reduced.
[Moderator]  changed earlier to later in the proposal.  For the later part of the suggested text in red, this would introduce two different behaviours for the optional feature depending on whether front-loaded DMRS is configured.  It would be simpler to assume that we don’t use the optional feature when the gNB configures front-loaded DMRS that could overlap with the earlier of the two UL transmissions.


	Nokia/NSB
	We prefer to agree on a single solution. Our views are as follows:
· We still prefer to agree on Alt.3 as this would not lead to ambiguity at the gNB side. 
· Having said that, we would also be fine with Alt.2 only if some enhancements are introduced to avoid any ambiguity between the UE and gNB/TRP(s) regarding the reducing of the overlapping duration of one of the two UL transmissions.
If the direction of Alt.2 is agreed, we prefer to have a simple dropping rule adopted, such as the one suggested by FL.
[Moderator]  Thank you for the flexibility.  Agree that we need to keep Alt. 2 to a simple dropping rule.  Changed ‘earlier’ to ‘later’ according to comments from Qualcomm and Samsung.

	Samsung
	We fine with the proposal with the following update:
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the earlier later of the two UL transmissions is reduced.
In Rel-15 it the later transmission that is reduced in size, we don’t see a need to change this for 2TA.
[Moderator]  Changed ‘earlier’ to ‘later’

	ZTE
	Do not support proposal 4.0.
Regarding the baseline feature (Alt 3), we do not believe “scheduling restriction is applied” by gNB can be workable for two TAs overlap handling in realistic due to the unawareness between TRPs under non-ideal backhaul assumption. 
[Moderator]  The understanding from proponents of Alt 3 is that the the gNB will assume worst case delay difference when applying scheduling restriction.
For UE side, we wonder why overlap duration reduced should be UE optional in Rel-18? Notably, this is mandatory rule in Rel-15,  so what’s the extra UE complexity herein?
[Moderator]  some companies cannot accept Alt 2 as baseline as per GTW session in RAN1#112bis-e.  We almost agreed Alt 3 as it has limited spec impact.  Given the split views from companies, it seems this is the best we can do for making progress.  Let’s hear more views on this.

	vivo
	We are fine with the proposal 4.0

	Spreadtrum
	In our understanding, Alt 1 is one special case of Alt 3. For Alt 3, since gNB cannot be aware of the duration of the overlapped part, it would always assume the worst overlapping case. Obviously, it would result in resource waste. For Alt2, it is the legacy rule in current specification. We agree that dropping possibly would result in poor performance, but we have other reliability mechanisms, e.g., HARQ mechanism/repetition to compensate the loss of one instance. Thus, we support Alt2. But to move forward, we are fine with the compromise, and fine with the proposal.

	OPPO
	Support in principle. 
It seems the relation between the basic feature (scheduling restriction) and the optional feature (reducing) needs to be clarified. The reducing feature is applicable only when the scheduling restriction is not fulfilled. 
[Moderator]  This would be up to gNB implementation.

	NEC
	Added our position in the summary. We are OK with the baseline solution in the proposal.

	Huawei, Hisilicon
	We are fine to go with Alt 2. But, similar as what Nokia said, current Alt 2 is not clear since the length of the overlapping duration may be not known to gNB. So, suggest the following modification to make it work:

Proposal 4.0 
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the earlier of the two UL transmissions is reduced. The overlapping duration is X symbols which is derived from the maximum overlapping time between two TRPs according to RAN4 LS.
· FFS: the value of X
[Moderator]  Let’s discuss this additional bullet Face to Face with other companies.
As for whether the earlier slot or later slot is reduced, we slightly prefer the earlier slot to avoid impact to PDCCH and DMRS which are usually located in the beginning of the slot.

	FGI
	We are ok with the proposal 4.0

	LGE
	Not support. We don’t think that it is proper solution. Regarding the Proposal 4.0, there could be two different UE behaviors based on its capability for single issue, so it can be burden for gNB side to care both UE behaviors. It should be better to agree on a single solution Alt2 with majority support.

	Sharp
	We are fine with Proposal 4.0.

	NTT Docomo
	Do not support. We support Alt.2. Given a TRP is not aware of the exact overlapping region and not aware of dynamic scheduling of the other TRP, we think it is hard for TRP to apply scheduling restriction.

	Xiaomi
	Support the proposal. Also fine to agree on a single solution.

	Apple
	We support the direction. Precisely, we support modified proposal from Samsung and QCM for optional feature, i.e., reducing the later overlapping PUSCH as in legacy.  

Note that reducing the early overlapped transmission results in the processing timeline issue as raised in last meeting since UE needs to wait the later DCI to determine whether drop the early PUSCH transmission. 

	ETRI
	We are fine with the proposal 4.0.

	Ericsson
	Support

	Moderator
	Updated company views.  Could companies are your view on the red part proposed by Huawei/HiSi?

For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the earlier of the two UL transmissions is reduced. [The overlapping duration is X symbols which is derived from the maximum overlapping time between two TRPs according to RAN4 LS.
· FFS: the value of X]





Issue 5	PRACH triggering towards inactive additionalPCI

In RAN1#112bis-e, the following agreement was made:
	Agreement

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 triggered for inactive additionalPCI.




One open issue is whether or not to support PRACH triggering towards an inactive additionalPCI.  The following views are expressed in TDocs submitted:
· Support [4]: Qualcomm, vivo, Huawei/HiSi, Ericsson
· Do not support [8]:  ZTE, CATT (deprioritize), CMCC, OPPO, Nokia/NSB (deprioritize), LGE, NTT Docomo, Apple
Other companies are requested to provide their views on whether or not to support PRACH triggering towards an inactive additionalPCI:
	Company
	Comments

	QC
	We think it should be supported. 
· If not supported, configuring more than one additional PCI becomes useless as gNB needs to first activate one PCI, then send a PDCCH order, measure the TA, signal the absolute TA command, and only then UL can be transmitted. We do not think this latency is very different from RRC reconfiguration. Then, gNB should not even configure more than one additional PCI.
· For mobility, the candidate cell is always inactive. If PRACH can be transmitted toward candidate cell, why it cannot be transmitted toward inactive PCI in our case (which is much simpler because frequency and SCS is the same in our case)?

	Nokia/NSB
	We are fine to deprioritize this aspect for now if the majority prefers so.

	Samsung
	Is there an agreement on what is an inactive PCI? Is this a PCI with no active TCI states?
This can be left up to decide whether or not to trigger a PDCCH order towards the inactive PCI. We don’t see a need for a proposal for this issue. 
[Moderator]  In Rel-17 multi-DCI, up to 8 different AdditonalPCIs are possible.  And, only one of the AdditionalPCIs can be active (i.e., TCI state associated with that AdditionalPCI is activated).  The remaining AdditionalPCIs are considered inactive.  That is why, whether we go with Case 1 or Case 2 in Issue 6 depends on the outcome of Issue 5.

	ZTE
	We think PRACH towards inactive additionalPCI is not needed according to the follows:
· If TAG(s) configured for different additional PCI can be different, the endorsed agreement that configuring two TAGs belonging to a serving cell will be reverted. Meanwhile, it should be noted that TA values for inactive additional PCI will not be used until the corresponding additional PCI is activated, hence configuring TAG ID individually for each inactive additional PCI is unnecessary. 
· If TAG configured for all additional PCI is the same and RAR is used to indicate TAC, whether and how to identify the association between a TRP and a received RAR requires further discussion. Moreover, timeline of validating a TA value associated with an additional PCI and UE capability of maximum number of memorized TA values are needed to be specified additionally.
· If TAG configured for all additional PCI is the same and RAR is not transmitted during random access procedure towards an inactive additional PCI, RAR-less solution as agreed in Rel-18 LTM might be reused. However, an extra signaling is needed to indicate the corresponding TAC in case of an additionalPCI is activated, which will lead to additional spec effort but not deemed necessary.
@QC, regarding the latency of not supporting PRACH towards the inactive additionalPCI when compared with RRC reconfiguration, we fail to see the technical point hereby. Firstly, all of additionalPCI activation, PDCCH order triggering, TA measurement and absolute TA command deliver are based on MAC-CE or DCI level, the total time/latency is much less than that of RRC reconfiguration. Secondly, we don’t think the time/latency of TA validity is such urgent. If so, why TA command should be indication by DCI rather than MAC CE as in the current spec.

	Moderator
	Updated company views.  As this will impact the decision in Issue 6, let’s aim to have a conclusion for Issue 5 in this meeting.

	vivo
	In our understanding inactive additionalPCI is the additionalPCI associated with TCI states which is not activated. We see the value in supporting PRACH towards inactive additionalPCI.

	OPPO
	Seems not needed to trigger PRACH toward a TRP with inactive PCI. The motivation for PRACH to a so-called inactive PCI should be justified. 

	Huawei, Hisilicon
	Support.
In the last meeting, R18 LTM topic has agreed that UE can obtain TA of multiple candidate cells and store them subject to UE capability. With this capability, UE is also capable to obtain TA of inactive additional PCIs. 

Agreement
For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 
· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell,
· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability,
· detailed number of candidate cell is up to UE capability.


	LGE
	We don’t think that PRACH triggering towards an inactive additionalPCI is necessary. As ZTE mentioned, two TA acquisition from serving cell and active additionalPCI is sufficient for this agenda “Two TAs for multi-DCI”. It is different from Rel-18 LTM that two TAs are already being acquired/maintained from multi-DCI operation, so PRACH triggering towards an inactive additionalPCI should be out of scope.

	NTT Docomo
	We think PRACH may only need to be triggered to active PCI.

	Apple 
	We do not see a clear use case if the inactive additional PCI means a PCI without activated DL TCI-state. 
Note that, for Rel-18 LTM, it was assumed that NW first activates the DL TCI-state associated with a candidate cell and then triggers CFRA to get TA. In this sense, even in Rel-18 LTM, the target cell is NOT a inactive addition PCI and triggering CFRA towards a inactive additional PCI is not supported in Rel-18 LTM. 

	Ericsson
	Support. The motivation is like Qualcomm writes that the latency will be higher if TCI activation should be performed before the PDCCH order. 
We note that PDCCH order towards “inactive PCI” will be supported for mobility. 



Issue 6	Indicator of PRACH configuration in PDCCH order

In RAN1#112bis-e, the following agreement was made:
	Agreement

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 triggered for inactive additionalPCI.




Several companies propose to indicate an additionalPCI indicator in PDCCH order.  One company proposes that what to indicate may depend on the outcome of issue (i.e., whether or not PRACH triggering towards inactive additionalPCI is supported).  Hence, the following cases are possible:
· Case 1:  PRACH triggering towards inactive additionalPCI is supported => support indicating additionalPCI indicator (3 bits) in PDCCH order
· Case 2:  PRACH triggering towards inactive additionalPCI is not supported => support a one bit indicator in PDCCH order which indicates whether PRACH is triggered towards the active additionalPCI or the serving cell PCI.
Companies are asked to check the above two cases.  We will down-select one of the cases depending on the outcome of whether or not PRACH triggering towards inactive additionalPCI is supported.
	Company
	Comments

	QC
	Support Case 1.

	Nokia/NSB
	This depends on the outcome of issue 5. But overall, we are fine with the listed cases.

	Samsung
	Prefer case 1.
For case 2, is it possible to have more than one PCI (in addition to the serving cell) with active TCI states? If so a one bit indicator would not be sufficient.

	ZTE
	Support Case 2 as per our assessment of PRACH triggering towards inactive additionalPCI in issue 5.

	vivo
	Support case 1

	Spreadtrum
	It is related to issue 5. We are fine with the listed cases.

	OPPO
	Support Case 2. 
1 bit seems enough to differentiate the serving cell PCI and additional PCI. 

	Huawei, Hisilicon
	Support Case 1.

	FGI
	We support case 1.

	LGE
	We also think it depends on the outcome of issue 5. We prefer Case 2.

	NTT Docomo
	We are fine with the listed cases and select one of them depending on the outcome of issue 5. We support case2.

	Apple
	Support Case 2. 
We are open to consider the case mentioned by Samsung, i.e., more than one active additional PCIs such that a common solution is introduced and applied for both this agenda and Rel-18 LTM.  

	ETRI
	Support Case 1.

	Ericsson
	Support case 1

	Moderator
	As this issue depends on the outcome of Issue 5, let’s revisit this once we converge on Issue 5.




Issue 7	TAG ID indication

In RAN1#112bis-e, the following agreement was made:
Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· Alt 1: indicate TAG ID as part of TA command in RAR
· Alt 2: indicate TAG ID as part of PDCCH order
· Alt 3: divide SSBs into two groups, one for each TRP. If a SSB associated to a RACH procedure belongs to the nth group (n=1, 2), then the TA obtained via the RACH procedure corresponds to the nth TRP.


The following is a summary of company views:
· Alt 1 [14]: Qualcomm, CATT, CMCC, Sharp, NTT Docomo, Xiaomi, Lenovo, Nokia/NSB, vivo, Spreadtrum, Ericsson, Intel, FGI, ETRI  
· Alt 2 [6]:  CATT, Qualcomm (2nd pref), LGE, NTT Docomo (2nd), Google, NEC 
· Alt 3 [9]:  ZTE, Huawei/HiSi, OPPO, Xiaomi, TCL, Transsion, Futurewei, Samsung, ETRI

Majority of the companies prefer Alt 1 while there is some support for Alt 3 as well.  Let’s do an intermediate down-selection now and discuss further for final down-selection between Alt 1 and Alt 3:

Proposal 7.0
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, down-select one of the following alternatives:
· Alt 1:  indicate TAG ID as part of TA command in RAR
· Alt 3:  divide SSBs into two groups, one for each TRP.    If a SSB associated to a RACH procedure belongs to the nth group (n=1,2), then the TA obtained via the RACH procedure corresponds to the nth TRP.


Alt 1 [15]: Qualcomm, CATT, CMCC, Sharp, NTT Docomo, Xiaomi, Lenovo, Nokia/NSB, vivo, Spreadtrum, Ericsson, Intel, FGI, ETRI, Apple  
Alt 3 [8]:  ZTE, Huawei/HiSi, OPPO, Xiaomi, TCL, Transsion, Futurewei, Samsung, ETRI

Companies are asked to comment on the above proposal.  To facilitate further down-selection, please indicate your preferred alternative (only one) among Alt 1 and Alt 3.
	Company
	Comments

	QC
	Support Alt1.
Alt3 was discussed as part of association (“Option 3”) and was not agreed. Furthermore, Alt1 can achieve the same functionality as Alt3, while it has the benefit that the SSBs do not have to be hard-partitioned between two TRPs explicitly (if network wants to do that, it can already achieve it by Alt1). Hence, the benefit of Alt3 is not clear.
[Moderator]  It is true that Alt 3 was discussed as Option 3 during TAG association.  Let’s hear more views on this.

	Nokia/NSB
	Our preference is Alt.1. 
Actually, similar to TAG ID indication via absolute TA command MAC CE, we think there is a need for TAG ID indication as part of the TA command RAR. This is essentially to inform the UE which TAG, and thus which TA loop, to associate the indicated TA command with. Note that this indication to the UE would be especially needed in case the UE initiates RACH based on CBRA.

	Samsung
	Support Alt3. If the UE knows which TAG the SSB is associated with, there is no need for additional signaling in the RAR.
[Moderator]  Please see Qualcomm comment.  It is true that Alt 3 was discussed as Option 3 during TAG association discussion.  Let’s here more views on this.

	ZTE
	Support Alt 3.
Even though either Alt 1 or Alt 3 can be workable, Alt 1 requires to introduce a new field in RAR, which might not be expected by RAN2 due to the forward compatibility. If going with Alt 1, we think an LS to RAN2 is needed to assess the above.
[Moderator]  Please see Qualcomm comment.  It is true that Alt 3 was discussed as Option 3 during TAG association discussion.  Let’s here more views on this.

	Lenovo
	Support Alt1 which can have less spec work.

	vivo
	Fine with the proposal, we support alt1

	Spreadtrum
	Support Alt1. The same principle as Alt3 has been discussed in previous meeting for the association, and not been agreed. We should avoid to discuss it again.

	OPPO
	Fine to have a down selection. 

	Huawei, Hisilicon
	Prefer Alt 3. Both Alt 1 and Alt 3 can both work. Alt1 will consume the only one reserved bit, while, Alt 3 does not need. For Alt 1, RAN1 should be careful since there is only one reserved bit in the RAR. If we go with Alt1, we should send a LS to RAN2 to ask whether that is proper since RAN2 know better than RAN1 how to use the reserved bit.

	LGE
	We still prefer Alt 2. I think this issue is also related with issue 5/6, because if 1 bit indication in issue 6 is supported, Alt 2 in this issue can be the unified solution for both intra-cell and inter-cell multi-DCI to trigger TRP-specific PRACH as discussed in [12], e.g., TAG ID indication PDCCH order for both intra-cell and inter-cell case.
[Moderator]  Seems the other companies are ok to do an intermediate downselection.  Can LGE be flexible given that other companies seem fine with Proposal 7.0?

	Sharp
	We support Alt 1 and have the same view as Nokia/NSB.

	NTT Docomo
	Support Alt.1.

	Xiaomi
	Our preference is Alt1 which is a simple way.

	Apple 
	Alt.1. 
Adding our company into the Alt.1 list. 

	ETRI
	Support Atl. If we select Alt 3, the UE can obtain the TAG ID without utilizing any reserved bits in the RAR/PDCCH.

	Ericsson
	Support Alt1, alt3 is a left-over from the association discussion. We note that RAN2 will have to introduce new fields in RAR in any case to handle mobility.

	Moderator
	Updated company views



Issue 8	Intra-cell cross-TRP PDCCH order

In RAN1#112bis-e, the following working assumption was made:
Working Assumption
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


A very large majority of companies propose to confirm the working assumption.  Hence, the following is proposed:
Proposal 8.0
Confirm the following working assumption:
“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.”
Confirm [13]:  Nokia/NSB, ZTE, Lenovo, OPPO, NEC, Huawei/HiSi, FGI, LGE, Sharp, NTT Docomo, Xiaomi, Apple, Ericsson
Defer Confirmation [3]:  Qualcomm, Samsung, vivo, 
Companies are asked to comment on the above proposal.
	Company
	Comments

	QC
	We suggest delaying confirming this WA as we noticed multiple issues for power control and Type1 CSS in this case. Once we finalize how these procedures are addressed for inter-cell, we can come back to this WA and decide.

	Nokia/NSB
	Fine with confirming this Working Assumption.

	Samsung
	Agree with Qualcomm that we should defer confirming the WA until more progress is made on the other design details.

	ZTE
	Support to confirm this WA.

	Lenovo
	Support to confirm this WA.

	vivo
	Fine to further discuss the related issues first

	OPPO
	Support to confirm it. 

	NEC
	Support to confirm WA.

	Huawei, Hisilicon
	Support to confirm the WA.

	FGI
	Support to confirm this WA.

	LGE
	Support to confirm the WA. There is no harm to confirm this, which is good way to have unified solution for cross-TRP RACH triggering for both intra-cell and inter-cell case. Multiple issues mentioned by QC are co-exist for both intra-cell and inter-cell case.

	Sharp
	Support to confirm the WA.

	NTT Docomo
	Support 

	Xiaomi
	Support to confirm this WA.

	Apple 
	Support to confirm this WA. 
Our understanding is that this WF set the design goal based on the use cases, regardless of presence of open issue or not. This is normal procedure in 3GPP i.e., first setting the goal and then find solution to make it happen, not the other way around.  

	Ericsson
	Support to confirm the WA

	Moderator
	Updated Company views



Issue 9	RAR-less TA indication

In RAN1#112bis-e, the following agreement was made:
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support at least RAR-based solution where RAR is only received from a TRP that is associated with Type 1 CSS
· RAR based
· FFS: RAR-less solution reusing the solution agreed in Rel-18 Mobility Enh


A remaining issue is whether and how to support RAR-less TA indication.  The following is proposed:
Proposal 9.0
For multi-DCI based Multi-TRP operation with two TA enhancement, support RAR-less TA indication by reusing the mechanisms agreed in the mobility agenda
· The existing absolute TA command MAC-CE is reused for RAR-less solution.
Support:  Qualcomm, IDC, Huawei/HiSi, Sharp, Ericsson
Do not support:  Nokia/NSB, Samsung, ZTE, Lenovo, vivo, OPPO, FGI, LGE, NTT Docomo, Apple (deprioritize)
Companies are asked to comment on the above proposal.
	Company
	Comments

	QC
	Support. We do not see additional spec impact beyond reusing the existing absolute TA MAC-CE. This would greatly simplify UE and network procedures for acquiring the TA as the overhead and inefficiencies associated with RAR-based procedures can be avoided with this option.

	Nokia/NSB
	First, it’s worth noting that, among the companies discussing this aspect in their Tdocs, multiple companies prefer to not support RAR-less solution – including us. So, we are not sure why the proposal suggests supporting RAR-less solution.

Anyhow, we don’t think there is any strong justification to support such solution for the MIMO objective here. Actually, we don’t see the issue with supporting the agreed RAR-based solution only. Specifically, cross-TRP PDCCH order is used with CFRA, so UE transmits PRACH and gNB sends RAR (from serving cell) that includes ‘Absolute timing advance’. In contrast to RAR-less solution, the agreed RAR-based solution would allow achieving what we want without the need for a ‘new MAC CE’ and without discussing new procedures or at least updating existing procedures. 

	Samsung
	Don’t support.
· In LTM, the TA is provided in CSC, there is no CSC for 2TA. Hence, the LTM design can’t be reused without additional changes.
· We don’t see the benefit, in case of 2TA, to have two solutions for the same issue.

	ZTE
	Do not support RACH-less TA indication, this is definitely out of scope in this AI to our understanding. Besides, we have the same question as mentioned by Nokia: “multiple companies prefer to not support RAR-less solution – including us. So, we are not sure why the proposal suggests supporting RAR-less solution”.

	IDC
	Support. Share similar view as Qualcomm.

	Lenovo
	Same view with ZTE and Samsung, do not support RACH-less TA indication.

	vivo
	Do not support. In LTM there is cell switch command to deliver TA, but in 2TAs for multi DCI based operation there is no such thing as cell switch command

	OPPO
	Not support to reuse the TA indication designed for LTM. 
But we are fine to apply the legacy MAC CE for TAC to end the RACH procedure, when UE successfully decode the TA command.  

	Huawei, Hisilicon
	Support. Since enhancement on absolute TA MAC-CE (introducing TAG info in the MAC-CE) is agreed and absolute TA MAC-CE is used in RAR-less RACH procedure, it seems RAR-less RACH is already supported naturally.

	FGI
	Do not support RAR-less solution as Rel-18 mobility in 2 TA since the concept of 2 TA and the concept of mobility are different. In our understanding, this issue is whether the TA value can be indicated to the UE by an absolute TA MAC CE. If so, the TA value can be indicated to a UE by an absolute TA MAC CE reception instead of RAR reception after transmitting the PRACH triggered by the PDCCH order. If we still have no consensus on indicating TA via RAR or MAC CE when performing PDCCH ordered RACH for 2 TA, perhaps we can make this behavior (i.e., indicating TA to a UE by RAR or MAC CE) configurable.

	LGE
	Do not support.
· In Rel-18 LTM, there is a need of RAR-less solution that UE doesn’t need to know TA of candidate cell, since network may or may not deliver TAC in cell switch command.
· However, for Rel-18 two TA, single RAR-based solution is sufficient to acquire/maintain two TAs for multi-DCI case. Why do we need duplicated solution while absolute TA command is already in RAR MAC CE?

	Sharp
	Support. We think absolute TA command with a TAG ID can be used for RAR-less solution.

	NTT Docomo
	Do not support. same view as Samsung.

	Apple 
	We suggest deprioritizing this discussion. 
First, if I am not mistaken, the sub-bullet is NOT agreed in LTM to reuse existing absolute TA command for RAR less. Secondly, RAR-less in LTM is mainly motivated by the subsequent CSC command where TA can be included such that the overhead is minimized. However, there is no CSC in this agenda. 

	Ericsson
	Support. There is no addition specification impact, as noted by QC. 

To Samsung, ZTE, vivo: the already agreed absolute TAC MAC CE can be used to convey the new TA to the UE.

One reason to support the RAR-less solution is that there is no RAN1 specification impact: we need an RRC parameter and a UE feature. In contrast, we note that there are still many open issues for the RAR-based solution.




Issue 10	PRACH Power Control

In RAN1#112bis-e, the following working assumption was made:
Agreement
For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC, for a CFRA based PDCCH order from one TRP triggering PRACH towards another TRP, study whether and, if needed, how to determine the transmit power of the triggered PRACH preamble


Several companies propose that the pathloss of triggered PRACH transmission is determined based on the SSB indicated in the PDCCH order.  Some companies propose that the SSB indicated in the PDCCH order is a known SSB at the UE.  The following is proposed:
Proposal 10.0
For multi-DCI based inter-cell multi-TRP [and intra-cell multi-TRP] operation with two TAGs configured in a CC, when a PDCCH order sent by TRPX triggers RACH procedure towards TRPY, the SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission
· The UE expects the SSB indicated in the PDCCH order to be a known SSB at the UE side.
Companies are asked to comment on the above proposal.
	Company
	Comments

	QC
	Do not support. First, the proposal is only needed for cross-TRP PDCCH order (for same-TRP PDCCH order, we should continue to use legacy rule). 
[Moderator]  Added condition for cross-TRP PDCCH order in the proposal.

Second, we need to decide if PRACH toward inactive additional PCI is supported or not. For PRACH toward an active TRP, there is already an active working beam. There is no reason to use PL-RS associated with a SSB and rely on “known” versus “unknown” status.
[Moderator]  This will be discussed in Issue 5.  

For inactive additional PCI, we would like to ask on the definition of “known” in the bullet above. We think an exact definition is needed here.
[Moderator]  Known SSB is an SSB that the UE currently uses for PL estimation.  Given the comments so far, I deleted this bullet.  Let’s discuss more F2F. 

	Nokia/NSB
	Support the proposal in general.
As QC commented, this proposal should be specifically for the case of cross TRP PDCCH order. So we suggest updating the proposal accordingly. 
[Moderator]  Added condition for cross TRP PDCCH order in the proposal.

We also note that, if “intra-cell multi-TRP operation" would be a contentious point in the proposal (as the intracell is not agree yet), we would be fine with removing it for now.
[Moderator]  Put intra-cell in brackets for now.

	Samsung
	We are fine with the direction of the proposal, but the suggest the following updates:
· This only applies to inter-cell scenario. More discussion is need for the intra-cell scenario.
[Moderator] Put intra-cell under brackets for now.  Please see comment from IDC.
· This applies only when the indicated PCI in the PDCCH order is non-zero (assuming case 1 of issue 6 is agreed). As mentioned, by Qualcomm when the PCI in the PDCCH order is zero, we can follow legacy behavior.
· [Moderator]  This applies for cross TRP PDCCH order.  It includes two cases (1)  additional PCI TRP triggers PDCCH order for PRACH towards serving cell TRP, and (2) serving cell TRP triggers PDCCH order for PRACH towards additional PCI TRP.  Cross TRP PDCCH order condition suggested by ZTE is captured in the proposal.

Therefore, we suggest the following update:
 For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC and when the indicated additionalPCI is non-zero, the SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission
· The UE expects the SSB indicated in the PDCCH order to be a known SSB at the UE side

	ZTE
	Support the proposal in principle.
The point raised by QC that “the proposal is only needed for cross-TRP PDCCH order (for same-TRP PDCCH order, we should continue to use legacy rule)” is valid. Besides, we also think the case of intra-cell MTPR can be postponed as of now. Last, the wording “a known SSB” is unclear to us, can FL or anyone explain more? On top of the above, we suggest the following update to avoid any ambiguity.
Proposal 10.0
For multi-DCI based inter-cell multi-TRP [and intra-cell multi-TRP operation] with two TAGs configured in a CC, when a PDCCH order sent by TRPX triggers RACH procedure towards either TRPX or TRPY, the SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission
· FFS: The UE expects the SSB indicated in the PDCCH order to be a known SSB at the UE side.
[Moderator]  Captured cross TRP PDCCH order condition in the proposal, and placed intra-cell under brackets

	IDC
	@Samsung, we should not remove “intra-cell” case here, as this was the agreement. Then, we think for the intra-cell the indicated SSB in the PDCCH-order cannot be used for differentiating which TRP to which the PRACH is transmitted. Can someone clarify this? We think the only way to have a valid DL RS for the intra-cell case is to indicate a CSI-RS resource using the reserved 10-bits in the PDCCH order. So, we suggest adding a subbullet, e.g.,:
Proposal 10.0
For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC, the SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission at least for the inter-cell case.
· The UE expects the SSB indicated in the PDCCH order to be a known SSB at the UE side.
· Support indication of a CSI-RS as the PL-RS for the intra-cell case.
[Moderator]  Multiple companies want to discuss inter-cell case first.  let’s discuss intra-cell later.

	Lenovo
	Support it in principle, and whether it is applied for only inter/intra-cell case or both cases can be further discussed.

	vivo
	Support the FL proposal

	OPPO
	Okay to the solution for the power control of PRACH. 

	NEC
	Support.

	Huawei, Hisilicon
	Support. This is a simple rule for two TA case (no matter it is cross-triggering or not). We don’t think reuse the legacy rule is a good idea as the legacy rule can be used only in some cases. It will complicate the whole design as different rules are needed in different cases. Suggest apply the legacy rule only for one TA case and introduce a new rule (as given in the proposal) for two TA case.

	FGI
	Support the FL’s proposal.

	LGE
	Intra-cell case should not be removed since this issue is for both intra-cell and inter-cell case. We also think the Proposal 10.0 is only for the case with cross-TRP RACH triggering enabled.

	Sharp
	We are generally fine with the proposal, but we think this applies to only inter-cell case.

	NTT Docomo
	Support 

	Xiaomi
	Support the proposal in principle.

	Apple
	Support in general. The ‘intra-cell’ case can be removed at this moment for further discussions as it seems controversial.  

	Ericsson
	Support

	Moderator
	Let’s continue discussion in the next round




Issue 11	QCL of PDCCH/PDSCH RAR

Several companies propose that PDCCH RAR and PDSCH RAR of a CFRA are both QCLed with the CORESET associated with the Type I CSS set.  The following is proposed:
Proposal 11.0
For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in a CC, when the PDCCH order is transmitted from the TRP that is not associated with Type 1 CSS, PDCCH RAR and PDSCH RAR of a CFRA are both QCLed with the CORESET associated with the Type I CSS cset
Companies are asked to comment on the above proposal.
	Company
	Comments

	QC
	Is the above proposal also applicable to the case that PDCCH order is transmitted from the TRP that is associated with Type1 CSS? If yes, then we think we should continue to use legacy rule in this case (no need for a new rule). Also, we think we should aim to finalize inter-cell case first. Hence, we suggest the following:
For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in a CC, when the PDCCH order is transmitted from the TRP that is not associated with Type 1 CSS, PDCCH RAR and PDSCH RAR of a CFRA are both QCLed with the CORESET associated with the Type I CSS set
[Moderator]  Modified as per suggestion.

	Nokia/NSB
	At least for the baseline case, PDCCH order and RAR (PDCCH + PDSCH) should be QCL-ed with the PDCCH order that triggered the corresponding PRACH – as in legacy.
[Moderator]  The legacy rule cannot be applied when PDCCH order comes from additionalPCI TRP and RAR comes from serving cell TRP.  Modified proposal as per Qualcomm’s suggestion.

	Samsung
	Don’t support.
We can follow the legacy behavior where the QCL of the RAR (PDCCH and PDSCH) is the same as the QCL of the PDCCH order.
[Moderator]  The legacy rule cannot be applied when PDCCH order comes from additionalPCI TRP and RAR comes from serving cell TRP.  Modified proposal as per Qualcomm’s suggestion.

	ZTE
	Support in principle.
As per our elaboration in R1-2304393, PDCCH RAR can be directly QCLed with CORESET associated with Type I CSS set. By comparison, PDSCH RAR should be directly QCLed with PDCCH RAR and then indirectly QCLed with CORESET associated with Type I CSS set. We suggest the following updates to accurately capture the above:
Proposal 11.0
For multi-DCI based multi-TRP operation with two TAGs configured in a CC, 
· PDCCH RAR of a CFRA is QCLed with the CORESET associated with the Type I CSS set.
· PDSCH RAR of a CFRA is QCLed with the PDCCH RAR of the CFRA.
[Moderator]  Not sure if we need to split QCL for PDCCH RAR and PDSCH RAR like this.  Let’s hear more views on this.

	Lenovo
	Support it since cross-TRP RACH triggering is supported, and whether it is applied only for cross-TRP RACH triggering case or not can be further discussed.

	vivo
	Similar views as Nokia

	OPPO
	Support the updated proposal. 
PDCCH RAR + PDSCH RAR should be QCLed with the CORESET associated with Type1 CSS. 

	Huawei, Hisilicon
	Support.
The legacy rule is complicated as given in the following table. If we further consider cross triggering and non-cross triggering, that could be even more complicated. So, suggest applying the legacy rule only for one TA case, and apply the simple rule (as given in the proposal) for the two TA case. 

	
	PDCCH RAR
	PDSCH RAR

	SpCell
	QCLed with PDCCH order
	QCLed with PDCCH order

	SCell
	QCLed with CORESET associated with Type1 CSS set
	QCLed with SSB or CSI-RS used for RACH association




	LGE
	Support to discuss this issue. As mentioned by QC, if PDCCH ordering TRP and TRP associated with Type 1 CSS are different, the legacy rule cannot be applicable not only for cross-TRP RACH triggering case but also for self RACH triggering case.

	NTT Docomo
	In our view, proposal 11.0 is to address the case where PDCCH order and PDCCH/PDSCH RAR are from different TRP. If PDCCH order and PDCCH/PDSCH RAR are transmitted from same TRP, PDCCH/PDSCH RAR can be QCLed with PDCCH order same as legacy.  

	Xiaomi
	Support the proposal in principle.

	Apple 
	We support the modification made by QCM, which is new case in addition to legacy rule. 

	Ericsson
	Do not support. It is not clear if the RAR will be scambled by RA-RNTI.

	Moderator
	Let’s continue the discussion in next round



Proposals for online discussion:

Proposal 1.0
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  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· [UE expects the first indicated TCI state that is associated with coresetPoolIndex value 0 (as defined in 9.1.1.1) to be configured with the first TAG. Similarly, UE expects the second indicated TCI state that is associated with coresetPoolIndex value 1 (as defined in 9.1.1.1) to be configured with the second TAG.]    
Remove Green Text [12]:  Nokia/NSB, Samsung, ZTE, IDC, Lenovo, Spreadtrum, NEC, Huawei/Hisi, LGE, NTT Docomo, Xiaomi, Ericsson
Keep Green Text [3]:  Qualcomm, vivo, OPPO, 


Proposal 3.0
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, confirm or revert the following 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

Confirm the working assumption [8]:  Huawei/HiSilicon, Ericsson, Intel, Samsung, Nokia/NSB, xiaomi, Sharp, ETRI  
Revert the working assumption [8]:  ZTE, vivo, OPPO, Qualcomm, Lenovo, Spreadtrum, LGE, Apple


Conclusion 2.0 
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.
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