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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	Association between TAs and UL channels/signals

The following is the outcome of the offline discussion:

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

Unified TCI only (will revert previous agreement): Huawei, Qualcomm, Lenovo, IDC, Ericsson, 
Both Unified TCI and Rel-15/16 TCI framework: ZTE, NTT Docomo

	Company
	Comments

	Nokia/NSB
	We are fine with the proposal in general. However, we don’t really see the need for the last bullet point in brackets. 

	Lenovo
	We share a same view that the last bullet point in brackets is not needed.
Besides, since the beam of SRS resource set which is not configured to follow the indicated joint/UL TCI states is configured by RRC or indicated MAC CE as R15/R16 beam indication, therefore, the beam of all UL signals/channels may not be any of the activated UL/joint TCI states by MAC CE. Based on this, we propose to revise the proposal as follows:
Revised Proposal 1
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI -state/spatial relation
· Configure TAG ID as part of UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
1.  PUCCH, 
2. DG/CG Type 1/Type 2 PUSCH, 
3. AP/SP/P SRS
· A baseline is UE expects that the activated UL/joint TCI states [of UL signals/channels] associated to CORESETs in one CORESET Pool Index correspond to one TAG
· [A UE may report that it supports that the activated UL/joint TCI states associated to CORESETs in one CORESETPoolIndex correspond to both TAGs]


	Sharp
	We think the last bullet with square brackets is unnecessary. If an indicated UL/joint TCI state applied to scheduled PUSCH is determined according to a CORESET pool index for a TRP by scheduling PDCCH, the TAG ID configured in configuration of the indicated UL/joint TCI state should be for the same TRP.

	Ericsson
	The last bullet is needed. The second to last bullet introduces a configuration restriction, and those should not be hardcoded in the specification, but handled by UE capability. This is a mistake RAN1 should not make again. This is what Nokia commented in their TDoc – with only the baseline capability,  there will be restrictions  in the deployment.

	Moderator
	Placed [] around ‘activated’ and ‘of UL signals/channels’, as some companies want to keep them while others want to remove.

Let’s discuss the last bullet during the online.

	LGE
	OK in principle. We prefer to delete the last bullet since use case is not clear for us. Also, we prefer to have two TA feature for both unified TCI and Rel-15/16 TCI framework. We don’t think that such restriction is needed, where two CORESET pool is also supported in Rel-16.

	
	




Issue 2	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.  Hence the following is proposed:

Proposal 2 
For 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 at least for both inter-cell and intra-cell Multi-DCI.  
FFS:  details of PRACH power control
Support [15]:  Qualcomm, LGE, CATT, Huawei/HiSilicon, InterDigital, Futurewei, OPPO, Lenovo, Sharp, Xiaomi, NTT Docomo, NEC, Spreadtrum, FGI, ZTE
Not Support [1]: Samsung
Companies are asked to provide their views below:

	Company
	Comments

	Moderator
	A large majority of the companies except one support Proposal 2.
Samsung had the following question:
“Do not support. For intra-cell multi-DCI, what is the benefit of having cross-TRP triggering. We think that the existing Rel-15 CFRA-based PDCCH order works well for this scenario.”
 Could other companies respond to the above question from Samsung?

	Huawei, Hisilicon
	For the question of Samsung, one possible benefit is to allow PDCCH load balance. For example, when gNB intends to trigger RACH for TRP1 but PDCCHs of TRP1 in current slot are used for other purpose with higher priority, PDCCH of TRP2 can be used to trigger the RACH procedure for TRP1.

	QC
	As commented before, we think PRACH power control (PL-RS) should be discussed. Hence, adding an FFS on this is useful.
[Mod]  added FFS on this.

	Sharp
	We support Proposal. In our view, for intra-cell MTRP, cross TRP RACH triggering is transparent to the UE. Therefore, no restriction is needed.

	Google
	Share views with HW. From the other perspective, we see no harm to support intra-cell M-DCI in addition to inter-cell M-DCI. 

	ZTE
	Share similar view to HW.

	Nokia/NSB
	Since this operation is agreed for the inter-cell cases, we think it makes sense to also support it for the intra-cell case. Whether there would be specs impact due to enabling this operation for the intra-cell could be discussed later (e.g., whether this would be enabled only using on the CFRA configuration of that cell)

	Lenovo
	Share similar view to HW and since this feature is supported for inter-cell case and it makes sense to extend this feature to intra-cell case.

	Samsung
	We don’t see how loading balancing would be a benefit. In both cases, the preamble is sent towards the same TRP.  Regarding the comments made that since we support for inter-cell we can extend to intra-cell, our view is that there will be additional design aspects for intra-cell. Our view is that the Rel-15 PDCCH order can be used for getting TA for the TRP triggering the PDCCH order, without additional changes to the PDCCH order.
We don’t support extending cross TRP to intra-cell.

	Ericsson
	Support. OK to add FFS for power control. We should really have one solution that works both for intra-cell and inter-cell. 

	Moderator
	Majority of the companies support the proposal, while one company still has concern.  We can discuss the proposal online.

	FGI
	Share a similar view to HW. We support the proposal. I addition, we are fine to add FFS for power control.

	LGE
	Support.

	
	

	
	

	
	

	
	

	
	




Issue 3	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




One open issue is whether the indication of TAG ID is implicit or explicit.  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 3 
For multi-DCI based Multi-TRP operation with two TA enhancement, support explicitly indicating the TAG ID via absolute TA command MAC CE in MSGB in case of C-RNTI for SpCell:
· One of two TAG IDs configured in the serving cellSpCell can be indicated
· Detailed MAC CE design on how to indicate the TAG ID is up to RAN2

Companies are asked to provide their views below:
	Company
	Comments

	Moderator
	In the previous round, Qualcomm had the following comment:

“The agreement above is for MSGB in case of C-RNTI. This means that it is specific to “Absolute Timing Advance Command MAC CE” for SpCell (given that 2-step RACH can be only configured for the SpCell).”

In FL’s understanding, we don’t have any agreements specific to 2-step RACH in the two TA agenda yet.  Could other companies share their view on Qualcomm’s comment above?


	NTT Docomo
	Support the updated proposal. Currently 2-step RA is only performed on PCell, thus it is reasonable that the proposal is limited to PCell.

	Huawei, Hisilicon
	I think QC means Absolute Timing Advance Command MAC CE is only applied for MSGB of 2-step RACH in current spec, so corresponding scenario restriction should be added in the proposal. We are fine with this to make the proposal more clear.

	Lenovo
	Absolute Timing Advance Command MAC CE is only applied in 2-step RACH in legacy spec while 2-step RACH can only be configured for SpCell, therefore, we share a similar view with QC to make the proposal more clear.

	QC
	As commented by other companies, we already agreed “Note: This applies at least to MSGB in case of C-RNTI”. Hence, “MSGB in case of C-RNTI” can be added at the end of the main text (in addition to the edit above that mentions “SpCell” in the first bullet).

	Sharp
	Support.

	ZTE
	It is proper to remove the wording “explicitly” in the main bullet, whether explicit or implicit should be up to RAN2.
[Moderator]  without ‘explicit’, the proposal will be the same as the previous agreement we made.  RAN1 has to decide if it is explicit or implicit, and RAN2 can work on the details.


	Nokia/NSB
	We share similar view as ZTE. Design details could be left up to RAN2.
[Moderator]  See reply to ZTE.

	Samsung
	OK

	Ericsson
	Support. We would be OK to add the comment by QC: without any additional agreements on issue 6, the only use case would be MsgB. However, everyone should realize that the MAC CE would support other use cases as well.

	Moderator
	Added text ‘in MSGB in case of C-RNTI for SpCell’ proposed by QC.

	FGI
	We are fine with the revised proposal.

	LGE
	OK, and details can be up to RAN2

	
	

	
	

	
	

	
	

	
	






Issue 4	Additional PRACH configuration per additional PCI

In the previous round, all the companies agreed to confirm the working assumption.  Hence, the following is proposed:
Proposal 4 
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 5	Handling of overlapping UL transmissions

In RAN1#110, the following agreement was made:

	Agreement
For multi-DCI based multi-TRP operation with two TAs, study how to handle overlapping part between two UL transmissions associated with two TAs, where the study includes:
· whether to introduce scheduling restriction in overlapping part
· whether to introduce dropping rules 
· whether specification impact is needed, or if the issue can be handled via implementation
· whether to allow overlapped transmission in case the UE supports STxMP transmission (if STxMP feature is agreed in NR Rel-18)




This was following by the following conclusion in RAN1#110bis-e:

	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




In the TDocs summited to RAN1#112, there different ways to handle overlapping UL transmission were proposed:
· Introducing a time gap between two UL transmissions with two different TA values
· Proposed by [4]: Huawei/HiSilicon, ZTE, Xiaomi, Sharp

· Reduce the overlapping symbols of one of the two UL transmissions 
· Proposed by [9]: Spreadtrum, Ericsson, vivo, Lenevo, Xiaomi, NEC, Sharp, Intel, CMCC,  

· Introduce Scheduling Restrictions
· Proposed by [5]: vivo, Lenevo, Samsung, Apple, Qualcomm 

Hence, the following is proposed:
Proposal 5 
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 one of the following:
· Alt 1:  Introducing a time gap between two UL transmissions with two different TA values
· Alt 2:  Reduce the overlapping symbols of one of the two UL transmissions
· Alt 3:  Introduce Scheduling Restrictions

Companies are asked to provide their views below:
	Company
	Comments

	NTT Docomo
	We support Alt.2. Without knowledge of overlapping region between transmissions corresponding to the two TAs and dynamic scheduling from the other TRP, it is hard for network to apply scheduling restrictions.

	Huawei, Hisilicon
	For Alt 2, not sure how it can work. In our understanding, when UE drops the overlapping part, gNB should know how long the overlapping part is. Otherwise, gNB cannot receive the data correctly. However, there is already an agreement saying that gNB may not have the knowledge of the overlapping part. Can only one explain how it works?

For Alt 3, it is not clear enough. The concept of scheduling restriction is very general. In our understanding, introducing a time gap between two PUSCHs is also a kind of scheduling restriction.

In the last meeting, RAN4 has defined the max MTTD and MRTD of two TRPs. With that defined values, we can see that in most cases, the overlapped part is smaller than one OFDM symbol. Only in case with FR1 and SCS=60kHz, the overlapped part is larger than one OFDM symbol but still smaller than two OFDM symbols. So, as long as a time gap of X (x=1 or 2 based on different case) OFDM symbols is left between the two UL transmission, e.g., the first X symbols of the second UL slot or the last X symbols of the first slot is not used for PUSCH, then the conflict of the two UL transmissions with different TAs can be avoided.

Table 2 The timing gap assuming RTD> CP
	SCS (kHz)
	1 OS (μs)
	(μs)
	 (num of OS)

	15
	71.35
	34.6<1 OS
	1

	30
	35.68
	34.6< 1 OS
	1

	60
	17.84
	1 OS<FR1: 34.6< 2 OS
FR2: 8.5<1 OS
	FR1: 2
FR2: 1

	120
	8.92
	8.5< 1 OS
	1




	Lenovo
	We support Alt 3 which is up to gNB’s implementation.

	
	We support Alt 3.

	Sharp
	Regarding Alt 3, we have the similar view with Huawei.

	Google
	We support Alt 1. We have some concerns on other Alts. For Alt 2, what if 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. 

	ZTE
	Alt 3 will not be workable according to the following agreement in RAN1#110b. Even though the Note emphasizes that “it does not prevent... ”, forcing the gNB to be aware of the overlapping region under non-ideal backhaul assumption is over-demanded.

Conclusion 1
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

	Nokia/NSB
	We agree that the current formulation of this proposal is not clear. For instance, what is the exact difference between Alt.1 and Alt.3? Is the intention of Alt.3 to basically leave the handling up to gNB implementation of what?

	Samsung
	Fine with Alt2 or Alt3

	Ericsson
	We prefer Alt2. Answer to Huawei: in the gNB, this will simply mean that some OFDM symbols are received with 0 signal strength. This will impact performance, but it’s not a fundamental problem.
We do not understand the difference between Alt1 or Alt3. 
We also note that if we cannot reach consensus, Alt 3 would be the outcome.

	Moderator
	More discussion is needed on this.  Let’s discuss this during Wednesday’s offline.

	FGI
	We support Alt.1. Since the gNB may not have the knowledge of the overlapping part, Alt. 2 may result in some performance loss. In addition, the details of Alt.3 are not clear. Therefore, it is natural to select Alt.1.

	LGE
	Support Alt 2. Regarding Alt 3, it seems that proponents have different view whether Alt 3 is up to gNB implementation or not.




Issue 6	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.
Based on the companies’ contributions, the following are two possible ways to address the issue of signaling the TA: 
· 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 
· 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   
As this is a high level aspect that may have impact on further signalling details, it is good to study these alternatives for further for potential downselection:
Proposal 6 
For multi-DCI based Multi-TRP operation with two TA enhancement, study the following alternatives:
· 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 

· 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 (i.e., the CORESET associated to the Type 1 CSS is associated to TRP Y) and QCL based on the SSB used for the preamble transmission

· Other alternatives not precluded

Companies are asked to provide their views below:
	Company
	Comments

	NTT Docomo
	We prefer Alternative 1, which is more aligned with current RACH procedure. With alternative 2, more spec. effort on a new RACH procedure is expected.

	Huawei, Hisilicon
	We think both alternatives can be supported as RAR based and MAC-CE based TA acquisition are already supported in current spec. Not much spec changes are expected.

	Lenovo
	We support Alt1 and share a similar view with Docomo that Alt2 has more spec impact.

	QC
	As baseline, we support Alt1, which is based on the existing random access procedures and consistent with earlier discussions in this AI.

	Sharp
	Both alternatives can be supported.

	ZTE
	Support Alt 1.

	Nokia/NSB
	First, we think it would be good to clarify the exact scope of the proposal, i.e., for which exact purpose are these alternatives. Otherwise, we are fine with Alt.1 in general as it seems more in line with existing operations – as also commented by other companies.

	Samsung
	Modified Alt1:
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 X sends RAR to the UE which includes the estimated TAx using Type 1 CSS (i.e., the CORESET associated to the Type 1 CSS is associated to TRP Y) and QCL based on the SSB used for the preamble transmission

This would have exchange of TA through backhaul. 

	Ericsson
	We think this proposal is a natural outcome of the lack of consensus to support an additional Type 1 CSS for additional PCI. This means that if RAR is used, it must come from the TRP broadcasting the serving cell PCI. In practice, the PDCCH order must come from that same TRP. So we don’t see how Samsung’s modification would work: the UE cannot receive a RAR from TRP X.

We should also note that there is a completely parallel discussion in the mobility AI, where it was agreed to support multiple options. One of the options agreed is neither alternative 1 nor alternative 2: it is alternative without 4. To allow alignment of the solutions, we propose to add “Other alternatives not precluded” 

	Moderator
	More discussion is needed to stabilize the text.  We can discuss this during Wednesday offline.

	FGI
	We think both alternatives are workable. Both alternatives can be supported. 

	[bookmark: _GoBack]LGE
	Prefer Alt 1.




Proposals for online discussion

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


Proposal 2 
For 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 at least for both inter-cell and intra-cell Multi-DCI.  
FFS:  details of PRACH power control
Support [15]:  Qualcomm, LGE, CATT, Huawei/HiSilicon, InterDigital, Futurewei, OPPO, Lenovo, Sharp, Xiaomi, NTT Docomo, NEC, Spreadtrum, FGI, ZTE
Not Support [1]: Samsung


Proposal 3 
For multi-DCI based Multi-TRP operation with two TA enhancement, support explicitly indicating the TAG ID via absolute TA command MAC CE in MSGB in case of C-RNTI for SpCell:
· One of two TAG IDs configured in the serving cellSpCell can be indicated
· Detailed MAC CE design on how to indicate the TAG ID is up to RAN2



Proposal 4 
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 
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