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1	Introduction
During RAN#94e, a new WID for Rel-18 MIMO evolution for DL and UL was agreed [26].  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.

2	Association between TAs and UL channels/signals

In RAN1#111, the following agreements were made:

Agreement
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the four options agreed in RAN1#110bis-e are refined as below (down-selection of one or a combination of the options to be performed in RAN1#111):
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex is RRC-configured.
· FFS:   Other signals/channels:  AP-SRS, and dynamic HARQ-ACK
 
· Option 3: Associate TAG to SSB group (if such an association is agreed in agenda 9.1.1.2). For a UL transmission, UE adopts the TAG associated with the SSB group such that
· if the PL RS is an SSB, then the UE adopts the TAG associated with the SSB group which the PL RS of the UL transmission belongs to
· if the PL RS is a CSI-RS, then the UE adopts the TAG associated with the SSB group which the QCL source SSB of the PL RS belongs to 
· Option 4:  TAG association performed as follows:
· for dynamically scheduled/activated channels/signals, TAG associated with the CORESET pool index of the CORESET carrying the scheduling PDCCH is utilized for UL transmission
· for P/SP UL channels / signals (not scheduled or activated by DCI), TAG ID is RRC-configured.

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.

The company views among Options 1-4 are summarized as follows:
· Option 1 [8]:  Ericsson, Nokia/NSB (2nd preference), InterDigital, CATT, Intel, Samsung, Google, NEC
· Option 2 [14]:  Qualcomm, Nokia/NSB (1st preference), InterDigital, ZTE, vivo, Spreadtrum, Lenovo, Xiaomi, OPPO, Transsion, TCL, Apple, Docomo, Sharp
· Option 3 [2]:  Huawei/HiSi (with some modifications), Futurewei,
· Option 4 [4]:  CATT, OPPO, CMCC, LGE




FL Comment:  As agreed in last meeting, down-selection must be done in this meeting (note that we have also discussed this issue for 4 meetings now without convergence.  Based on company inputs, a majority of the companies prefer Option 2, while Option 1 is also supported by a notable number of companies.  So, I’d like to see if we can converge on the following compromise proposal based on the Option 1 and Option 2.  If we cannot converge on the compromise proposal, I’ll suggest down-selection of one of the Options in online session.

Proposal 1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
· when UL/joint TCI state feature is supported by the UE, associate TAG to UL/joint TCI-state
· Configure TAG ID as part of UL/joint TCI state
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· when UL/joint TCI state feature is not supported by the UE, associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex is RRC-configured.
· FFS:   Other signals/channels:  AP-SRS, and dynamic HARQ-ACK

Please provide your input on Proposal 1 below:

	Company Name
	Comments

	Huawei, Hisilicon
	Do not support the proposal. For both cases where the UL/joint TCI state is supported or not, Option 3 is enough.

For Option 3, we saw some companies have concern that the configuration of DL RS group may introduce large spec impact, or conflict with current MTRP framework. To avoid such concern, we suggest the following modification. In the updated Option 3, no DL RS group is configured. The configuration of SSB and CSI-RS are the same as current spec. The only change brought by option 3 on configuration is that each SSB is configured with an associated TAG, which is only used for determination of TAG. It has no impact on the mDCI based mTRP framework.  

Option 3: Support associating a TAG ID to each SSB (modified Option 3). For a UL transmission,
· if the adopted PL RS is an SSB, UE adopts the TAG associated with the SSB;
· if the adopted PL RS is a CSI-RS, UE adopts the TAG associated with the QCL source SSB of the CSI-RS;
· Note: QCL source SSB of the CSI-RS is the source SSB in the TCI chain of the CSI-RS defined in 38.133.
Another concern of Option 3 is that it needs multi-step QCL relationship like PL_RS  TRS  SSB, which looks complicated. However, we think this is not complicated as all. Note that, the concept of TCI chain has already been introduced in 38.133. It is defined that each TCI chain contains one source SSB. So, if the PL RS of an UL transmission is a CSI-RS, UE can easily determine the source SSB based on the TCI chain. RAN1 can simply refer to the definition of TCI chain to simplify the description of Option 3 in RAN1 spec.

For Option 1, the only drawback is that it cannot be applied for FR1 when legacy TCI framework is adopted. We are fine with this solution if there is a simple solution to fix this problem.

For Option 2/4, we have concern that they may not work in some specific case. For example, when one PUCCH-SR is configured for MTRP BFR, the PUCCH-SR should be transmitted to the non-failed TRP which can be either TRP. However, according to option 2/4, the PUCCH is associated with CORESETPoolIndex/TAG by configuration. If the configured CORESETPoolIndex/TAG is corresponding to the failed TRP, how can the UE transmit the PUCCH to the non-failed TRP?

	QC
	Do not support the proposal. This is exactly what we wanted to avoid – having multiple solutions for the same problem. We think Option 2 is enough for all cases of multi-DCI. We agree that Option 2 does not work for single-DCI in future releases, but we are not even sure if we will have TA enhancements for single-DCI in the future releases. 

Option 1 and 3 have the following issue: Considering the main use case of two non-co-located TRPs (two TAGs needed) with non-ideal backhaul, without additional restrictions, these options allows for PUCCH/PUSCH associated with same coresetPoolIndex to have different TAGs, and at the same time, PUCCH/PUSCH associated with different coresetPoolIndex to have same TAG. This means that we allow out-of-order operation / separate HARQ-Ack feedback (across different coresetPoolIndex) even though both transmissions are toward the same TRP (same TAG), but we do not allow out-of-order operation / separate HARQ-Ack feedback (within the same coresetPoolIndex) even though the two transmissions are toward different TRPs (different TAGs). In other words, one could redefine the Rel-16 operations of mDCI based mTRP with respect to TAG ID differentiation for the case that two TAGs are anyway needed for two TRPs, but such rules are already defined based on coresetPoolIndex in Rel-16. On the other hand, if restrictions are added to Option 1 or Option 3, they essentially become same as Option 2 or Option 4.

With respect to multi-step relationship in Option 3, we do not think it is straightforward to simply refer to 38.133, which is only defined for QCL / TCI and not defined for PL-RS. For example, please see the restrictions such as “provided that the number of Reference Signals in the chain is no more than 4. It is assumed there is single QCL type per TCI chain” in 38.133. Hence, simply referring to 38.133 may not work.

With respect to Option 4, one drawback compared to Option 2 is as follows: For unified TCI extension to mTRP, and in the case that SRS/CSI-RS/PUCCH follow the indicated TCI state, there needs to be association to which indicated beam should be applied (under discussion in 9.1.1.1). Option 4 results in incompatible solutions across these two items in Rel-18.

	Futurewei
	Do not support the proposal.  

Regarding Option 2, as we pointed out in our contribution R1-2210846, it is problematic in the PUCCH scheduling request for per-TRP BFR case.  Furthermore, for periodic/semi-persistent UL channels/signals such as Type 1 CG PUSCH and P/SP-PUCCH, if those channels/signals are to be targeted at different TRP dynamically, e.g., based on Rel-17 mTRP PUSCH/PUCCH repetition schemes, Option 2 is problematic in transmitting those channels/signals targeted at one of the TRPs.  The reason is that Option 2 requires those channels/signals to be RRC-configured with one of the coresetPoolIndexes, which is then associated with one of the TAGs.  But since each TAG/TA is only suitable for transmission to one specific TRP, transmission of those channels/signals to the other TRP will result in error.

Regarding Option 1, the main drawback is spatial relation is not supported in FR1, therefore it is not viable to associate TAG to spatial relation in FR1.

We are supportive of Huawei/Hisilicon’s revised Option 3, which solve the concerns on the original Option 3.

	Nokia/NSB
	We don’t support the proposal in its current form. Actually, agreeing on a unified solution is preferrable. 

Based on the analysis provided in our Tdoc, any of the following approaches could work just fine:
· Option 2, with or without aspects from Option 4, (1st preference): Associate TAG to CORESETPoolIndex.
· configured UL resources/transmissions can be associated to a CORESETPoolIndex (based on Option 2) or to a TAG (based on Option 4). 
· Option 1 (2nd preference): Associate TAG to TCI-state/spatial relation.
· This could be achieved by (i) either defining direct association of a TAG to a TCI state or spatial relation, or (ii) by associating a TAG to a set of DL RSs where this association is used to determine the association of TAG to TCI state or spatial relation.

Finally, we would like to point out the following aspect (particularly with but not limited to Option 1).
When a new TCI state is indicated per a given TRP/CORESETPoolIndex, and even if associated with the same TAG, the propagation delay difference between the previously indicated TCI state and the newly indicated TCI state may range from relatively small to relatively large. And this could be determined/estimated by the UE. When the propagation delay difference is relatively large, the UE would need to transmit PRACH. However, transmitting PRACH would clearly incur delay. Another possibility would be to exploit the occasions with longer CP duration, which occur (somewhat more frequently) each 0.5 ms. Such occasions could be used to transmit some e.g., configured UL channel/signal such an SRS, which is then used by the network to determine/calculate the corresponding TA or TA adjustment. This doesn’t fully replace PRACH which would still be needed at least as a fallback option, but nicely complements the system operation with a configuration which is already existing in the system. We thus propose to consider the following:
· In case of update/switch of (indicated) TCI state, consider the longer CP transmission occasions allowing the network determining the TA (or TA adjustment) corresponding to the TCI state.


	ZTE
	Do not support this proposal, we share the similar view with QC that option 1 cannot be workable when considering the current multiple TRP-specific mechanisms of MDCI MTRP scenario (i.e., out-of-order PUSCH/PUCCH, separate HARQ-ACK codebook generation, TDMed MDCI based MTRP PUSCH/PUCCH transmission) are based on CORESETPoolIndex. Moreover, the association only based on UL TCI-state or spatial relation will lead to two error cases, 1) two TAGs associate with one TRP; 2) one TAG associates with two TRPs simultaneously. Both of the two cases deviate from TRP-specific TA enhancement as stated in WID.

Besides, with respect to the problem of single PUCCH-SR for per-TRP BFR case as raised by HW and Futurewei, it will not happen based on the current mechanisms of MTRP BFR. On the one hand, if the single PUCCH-SR is associated with the first TRP/CORESETPoolIndex, PRACH with per TRP TA can be used as the backup plan to address this issue, which is ongoing discussion of 2 TAs enhancement at the current stage. On the other hand, if the associated SSBs of PUCCH-SR are configured with two TAs (option 3/1), it is equivalent to PUCCH-SR can be transmitted to two TRPs via different TAs and beams, so why gNB has to configure a single PUCCH-SR instead of two PUCCH-SR in this case? In other words, single PUCCH-SR configured with two TAs/beams is a corner case from the perspective of gNB scheduling, it can be avoided by gNB implementation.

	LGE
	We are generally OK with the compromised approach by FL in principle since UL TCI/spatial relation is not likely applied in FR1 but still don’t understand the benefit to use CORESETPoolIndex instead of TAG ID, i.e. benefit of Option 2 compared to Option 4. For the QC’s comment, i.e. alignment between MTRP MB and two TA features, we don’t think there will be any misalignment between the two features with Option 4 since for MB it is likely to associate the UL TCI to PUCCH resources or resource group(s) for both S-DCI MTRP and M-DCI MTRP, so we can simply add TAG ID into each PUCCH resource or group. So we can achieve the same functionality with better flexibility and future-proofness (i.e. for S-DCI MTRP as well as M-DCI MTRP) with Option 4.

	Ericsson
	Do not support the proposal. Just like many others noted, we should aim for one solution, and it would be preferable if that works for as many cases as possible.

	NTT Docomo
	Do not support the proposal. We think one option is sufficient. We prefer option2.

	Google
	We share similar views with Huawei. Our first preference is Option 1. However, option 3 is also acceptable to us. 

	NEC
	We prefer Option 1, if really needed, we think Option 1 + Option 3 can work.

	Lenovo
	Do not support this proposal, and we share similar view with Qualcomm for Option 1, 3 and 4. We still prefer an unified solution for this issue which is Option 2.

	OPPO
	Not support. 
We understand and appreciate the FL effort for compromising the solutions. But it seems only solution (e.g. Option 2) would be sufficient to address the association between TAG and UL channel/signal. 

	Spreadtrum
	Do not support this proposal. One unified solution is enough, and we should avoid multiple solutions. We think option 2 is enough for all cases, since coresetpoolindex always exists for multi-DCI based M-TRP.
Share the same view with other companies, option 1 can not work for cases when TCI state/spatial is not supported, e.g., for FR1.
For option 1 and option 3, share the same view with Qualcomm and ZTE that it would cause one TAG ID associate with two TRPs, and two TAG IDs associated with one TRP. That would deviate against one TA per TRP. If we set the restriction to make one TAG ID asscoaited one TRP respectively, it would equivalent to option 2.
For one PUCCH-SR issue proposed by Huawei/Futurewei, we don’t think it is one new issue, since in current spec it also exists when one PUCC-SR is configured with one spatial information, and it also can be towards to the failed TRP .
For P/SP UL channels issue proposed by Futurewei, we also don’t think it is one issue. If these channels are for TDMed M-TRP transmission, they also can be associated with two coresetpoolindex
Option 4 also could work for all cases. However, considering STxMP also needs to define the association between P/SP UL channels/signals and coresetpoolindex, option 4 is not complete and needs to be enhanced again for STxMP case.


	Samsung
	Prefer not to support two options.
We prefer option 1 and extending the TCI state/spatial relation framework FR1.The spec impact can be minor to extend to FR1. Option 2 requires special case handling for different scenarios, for example dynamically scheduled channels are handled different from semi-static channels, and a special rule is need for PUCCH with HARQ-ACK codebook. This complicates the design.

Regarding the issue raised by Qualcomm, about of order operation. We see this as a topic separate from TAG indication. In order operation should be guaranteed by the network.


	vivo
	Do not support the proposal.
Option 2 is preferred for it is designed based on coresetpoolindex, which is compatible for both Rel-16 and the future Rel-18 mTRP framework. For the concern on per-TRP case, BFR report on non-failed TRP is possible for two PUCCH-SR which can be configured with different CORESETPoolIndex accordingly. As for the P/SP PUCCH and CG, transmission parameter is configured by RRC, so dynamically change the targets TRP is not reasonable.  

Option 1 requires two different frameworks for Rel-15/16 spatial relation info and TCI state in Rel-17. In addition, to make it workable for FR1 without spatial relation info, following two aspects should be further considered: 
Introduce configuration of spatial relation info in FR1: this will enlarge signaling overhead for additional spatial relation info indication signaling e.g. MAC CE/SRI will be introduced in FR1.
RRC-configuration or default rules verifies TAG ID for UL channels or signals: this complicates the design.

Option 3 makes the mTRP framework in Rel-16/17/18 complicated. Since coresetpoolindex has been designed for differentiating TRPs, we fail to see the necessity to introduce DL RS group for each TRP explicitly. Furthermore, it requires either to specify association for each possible DL-RS or to specify multi-chain relationship (if SSBs are divided into two groups) since PL-RS may be CSI-RS and the QCL of the CSI-RS may be TRS, which has large spec impact. Whether this DL-RS group overrides the design on coresetpoolindex should be further discussed which is beyond the scope in the AI. What’s more, for FR1 only one default PL-RS is defined for mDCI based mTRP transmission, how to associate such one PL-RS to two TAG?


	Apple 
	In general, we do not support the ‘comb’ approach to make progress, which complicate the spec/testing/implementation efforts. 
Note that the TA management so far is kept on a cell-level. As defined in RAN4, the DL timing is maintained based on the first detectable DL reference signal for a given Cell. With Opt.1, it essentially requires UE to maintain multiple loops for DL synchronization on a per beam-basis, instead of per-TRP/Per-Cell level, which substantially increases the complexity and basic implementation. In our view, the ‘CORESETpoolIndex’ is simply a logic ID for ‘TRP’ and can be used to categorize any channels to link with different TRPs. The reason why we termed it as ‘coresetPoolIndex’ is because in Rel-16 it is used to link ‘CORESET’ with different TRPs and no other channels. Considering the new cases in Rel-18, it is quite nature to extend to other channels to differentiate different TRPs for uplink TA association. With these considerations, Opt.2 is the right way to go. 

	IDC
	We think Option 1 can serve not only for MTRP use case but also for others. So, our first preference is adopting Option 1, and the second preference would be Option 2.

	CATT
	Basically we agree with FL proposal in principle.  For option2, we have similar opinion as LGE. In comparison with option 4, CORESETPoolIndex is configured for P/SP UL channels/signals in option2, which seems not appropriate for uplink channels. Furthermore, option 2 is not forward-compatible considering two TA may be considered for S-DCI based multi-TRP. We slightly prefer option 4 and option 1.

	Moderator
	Seems several companies have concerns with the compromised proposal.  I’ll suggest to discuss the 4 options and do a down-selection online.  See Proposal 1 – Rev 1 in Section 6.






3	Need for separate PRACH configurations

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

Agreement
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.
· FFS: details 

In the above agreement, the details were left as FFS.  
FL:  Huawei, Interdigital, vivo, Spreadtrum, Lenovo propose to configure an additional PRACH configuration for each additional configured PCI in inter-cell M-TRP scenario.  Hence, the following is proposed:

Proposal 2
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, support to configure additional PRACH configurations.
· one additional PRACH configuration is supported for each additional configured PCI
· the additional PRACH configurations should enable a RACH procedure triggered by a PDCCH order for each additional configured PCI 

Please provide your input on Proposal 2 below:

	Company Name
	Comments

	Huawei, Hisilicon
	Support the proposal.

	QC
	Support only for CFRA.

	Futurewei
	Support FL’s proposal.

	Nokia/NSB
	Fine with the proposal.

Whether this is supported for both CBRA and CFRA or not could be discussed separately.

Also, we assume that this proposal is general enough and thus also covers UE-triggered RACH (e.g., due to the timeAlignmentTimer expiry).

	ZTE
	The current wording is unclear. 
In the main bullet, it is “... support to configure additional PRACH configurations”. In the first sub-bullet, it is “one additional PRACH configuration is supported for each additional configured PCI”. Consequently, this proposal can be interpreted as two versions: 1) Introduce one additional PRACH configuration which is shared to all additional PCIs; 2) Introduce multiple additional PRACH configurations, each is used for one additional PCI. To my understanding, it should be the first one, due to it is sufficient to introduce one additional PRACH configuration for the active additional PCI. Could FL explain which interpretation it should be? 
[Mod]  it should be interpretation 2.  MediaTek’s revised version seems to clarify this better.

	MTK
	We are fine with the following change, if our understanding to the intension of original proposal is correct.

Proposal 2
For multi-DCI based inter-cell Multi-TRP operation with two TA enhancement, one additional PRACH configuration is supported for each additional configured additional PCI
· the additional PRACH configurations should enable is used in a RACH procedure triggered by a PDCCH order for each additional configured additional PCI 


	LGE
	Support in principle.

	Ericsson
	Support. The exact PRACH configuration can be discussed later – it may be neither the legacy “CBRA” or “CFRA”. 

	NTT Docomo
	Support the proposal

	Google
	We have the same question/concern as ZTE. Intention should be clarified first. 

	NEC
	Similar question as ZTE. And if one PRACH is configured for one PCI, there may be overhead issue (especially for CFRA) to resolve since at most 7 additional PCI can be configured.

	Lenovo
	Support in principle, and the details should be further clarified as many companies mentioned.

	OPPO
	In our reading, the statement that “one additional PRACH configuration is supported for each additional configured PCI” doesn’t imply all PCIs to share one single PRACH configuration. But it’s fine to be further clarify the intention to avoid any confusion. 

Whether to support CFRA and/or CBRA can be a separate discussion. But to make a more general PRACH configuration, can we suggest to include the TA timer-based triggering as below?
· the additional PRACH configurations should enable a RACH procedure triggered by a PDCCH order or timeAlignmentTimer expiry for each additional configured PCI 


	Spreadtrum
	Support in principle. We have one question for clarification.
In current spec, only one active additional PCI can be associated with one coresetpoolindex, i.e., only one active additional PCI is associated with the ongoing M-TRP operation. Thus, we think only the additional PRACH for one active additional PCI can be triggered by PDCCH order. Thus, we suggest to add one bullet.
· the additional PRACH configuration for the active additional PCI can be used in a RACH procedure triggered by a PDCCH order for additional configured PCI 


	Samsung
	We would like to first discuss the PRACH procedures targeted by this proposal. 
We don’t see the need for an additional PRACH configuration for each additional configured PCI. One additional PRACH configuration is sufficient for all additional configured PCIs.
In case of CFRA-based PDCCH order, we don’t see a need for an additional PRACH configuration. Having one PRACH configuration can allow a common solution for inter-cell and intra-cell 2TA.

	vivo
	Only support configure CFRA for each additional configured PCI.

	Apple 
	Support in general. Our understanding is each configuration per additional configured PCI. 

	IDC
	Support.

	CATT
	Support the proposal

	Moderator
	Seems majority of the companies are supportive of the proposal.  MediaTek’s revision seems to clarify the proposal a bit better.  We can discuss the following revision in online:

Proposal 2 – Rev 1
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 each configured additional PCI 






FL:  Another issue that is still open is whether to support CFRA triggered by PDCCH order.  Qualcomm, Nokia, vivo, CATT, Intel, Apple, Docomo, and Samsung propose to support CFRA triggered by PDCCH order.  Hence, the following is proposed.

Proposal 3
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.

Please provide your input on Proposal 3 below:

	Company Name
	Comments

	Huawei, Hisilicon
	Support the proposal.

	QC
	Support. 
CBRA is not needed. Anyway, CBRA is not even defined / possible when this CC is SCell. Even for PCell, we do think CBRA is needed to acquire the timing for the second TAG. Similar principle as CA/SCell should be followed. Please note the following in 38.321:
The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.

	Futurewei
	Support FL’s proposal.

	Nokia/NSB
	Fine with the proposal.

Although not directly related to this proposal, we have noticed that the main focus of the FL proposals is on RACH triggered by PDCCH order. However, we should bear in mind UE-triggered RACH (e.g., due to the timeAlignmentTimer expiry) and have proposals to also cover such a procedure; and strive for a unified solution whenever possible.

	ZTE
	Ok to this proposal, and we share similar with Nokia that two TAs enhancement of UE triggered RACH (i.e. CBRA) should be discussed besides this proposal. 

In addition to the case of timeAlignmentTimer expiry as mentioned by Nokia, CBRA is also needed in some other cases according to the current specification (TS 38.300, the events for UE triggered RACH). For time alignment establishment for the secondary TAG, note that it was agreed to support two TAGs belong to a serving cell, CBRA is needed to obtain the time alignment establishment for the secondary TAG of the second TRP. For PUCCH-SR failure/absent when BFRQ, only CBRA can be triggered as the backup plan in this case. The above issues cannot be addressed if CBRA is precluded.

	MTK
	Support

	LGE
	Support the proposal. We also prefer to include UE triggered RACH, too.

	Ericsson
	We do not think we need the proposal. Working from question 1 and and proposal 4 and 5 would seem sufficient. 


	NTT Docomo
	Support 

	Google
	Support 

	NEC
	Support

	Lenovo
	Support the proposal, and we also prefer to support RACH procedure triggered by higher layer.

	OPPO
	Support the proposal on PDCCH order. 
As for TA timer-based RACH procedure, we share similar view as ZTE and the CBRA-based PRACH should be included at least at current stage. 

	Spreadtrum
	Support

	Samsung
	Support
We should also have a common solution for inter-cell and intra-cell scenarios.

	vivo
	Support

	Apple 
	Support 

	IDC
	Support.

	CATT
	Support

	Moderator
	Majority of the companies support the proposal.  We can discuss this proposal online.




FL:  A related issue is whether to support CBRA triggered by PDCCH order.  While some companies support it, others mention no support or FFS.  More input is needed on this to decide whether CBRA triggered 

Question 1
For multi-DCI based Multi-TRP operation with two TA enhancement, does CBRA triggered by PDCCH order need to be supported?  Companies are asked to elaborate the motivation/use case.

Please provide your input on Question 1 below:

	Company Name
	Comments

	Huawei, Hisilicon
	Need more study.

	QC
	No, this is not needed as explained above.

	Futurewei
	We failed to see a strong motivation to support CBRA triggered by PDCCH order.

	Nokia/NSB
	First, recall that, based on legacy procedures, a PDCCH order could trigger any of CBRA and CFRA. Also, note that contention-based designs are in general suitable for scenarios with a large number of UEs in the cell. Anyhow, we are open to further discuss this aspect and, if needed, to also send an LS to RAN2 asking their view on the matter (e.g., if RAN2 would foresee significant RAN2-related changes in order to support CBRA here).

Although not directly related to this proposal, we have noticed that the main focus of the FL proposals is on RACH triggered by PDCCH order. However, we should bear in mind UE-triggered RACH (e.g., due to the timeAlignmentTimer expiry) and have proposals to also cover such a procedure; and strive for a unified solution whenever possible.

	ZTE
	Yes.
Otherwise, the current mechanism of such events as we elaboration in proposal 3 have to be reverted.

	LGE
	Similar view as Nokia and ZTE.

	Ericsson
	We do not see why we should exclude CBRA triggered by PDCCH order..

	NTT Docomo
	We think intra-cell and inter-cell case can be separately discussed. For inter-cell M-TRP, we think CBRA is not needed for non-serving cell. In CA case, CBRA is used on PCell, and PDCCH ordered CFRA is used to derive TA for SCell. Similarly, we think PDCCH ordered CFRA is sufficient for non-serving cell.
For intra-cell, we are open to discuss.

	Google
	Yes. We share same views as Nokia and ZTE. 

	Lenovo
	Same view with Huawei that it needs more studying.

	OPPO
	Yes. 
We think CBRA can be used for TA timer-based RACH, if supported. We see no strong motivation to excluded CBRA for PDCCH order-based RACH. Therefore, we may have unified one solution on preambles for both PDCCH order and TA timer. 

	Spreadtrum
	Need more study. We also have not seen strong motivation.

	Samsung
	We understand that there could be benefit to support CBRA-based PDCCH order in some scenarios however, the specification impact might be large. Therefore, we prefer not to support in this agenda item in Rel-18

	vivo
	No, CBRA is only performed on Pcell. For Scell only CFRA is allowed. To keep a unified design, we think PDCCH order trigger CFRA is enough to acquire absolute TA for two TRPs.

	IDC
	For this case, needs more study.

	CATT
	One scenario for CBRA triggered RACH is that the CFRA based preamble has been consumed so that CBRA based preamble has to be considered. In this case, UE can wait until CFRA based preamble is available. We don’t see a strong motivation to support CBRA triggered by PDCCH order.

	Moderator
	Let’s continue to discuss this issue in next round.




4	Per TRP vs cross TRP PDCCH order

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

Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support one of the following alternatives in RAN1#111:
· Alt 1: PDCCH order sent by one TRP triggers RACH procedure towards the same TRP
· note: with Alt 1, PDCCH order sent by one TRP triggering RACH procedure towards another TRP is not allowed
· [bookmark: _Hlk119054511]Alt 2: PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP
· This does not preclude PDCCH order triggering two RACH procedures for two TRPs

The company views among Alts 1-2 are summarized as follows:
· Alt 1 [5]:   Spreadtrum, xiaomi, Transsion, LGE, MediaTek,     
· Alt 2 [16]:  Qualcomm, Nokia/NSB, Huawei/HiSi, Ericsson, FURUREWEI, InterDigital, ZTE, vivo, CATT, Lenovo, Intel, OPPO, Apple, LGE (as optional capability), Google, NEC 

FL:  A large majority of companies prefer the flexibility offered by Alt 2.  Hence, the following is proposed.

Proposal 4
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.

Please provide your input on Proposal 4 below:

	Company Name
	Comments

	Huawei, Hisilicon
	Support the proposal.

	QC
	Support.

	Futurewei
	Support FL’s proposal.

	Nokia/NSB
	Support.

	ZTE
	Support.

	MTK
	Not support. M-DCI based MTRP is usually used for non-ideal coordination deployment. Thus, we don’t see cross-TRP triggering RACH is reasonable in such scenario.

	LGE
	Support the proposal, if this is UE optional feature.

	Ericsson
	Support

	NTT Docomo
	Support 

	Google
	Support 

	NEC
	Support

	Lenovo
	Support

	OPPO
	Support

	Spreadtrum
	Not support. Share the same view with MTK.

	Samsung
	This is not aligned with the Rel-14 CFRA-based PDCCH order, where, the PRACH transmission follows the SSB/CSI-RS associated with TCI state of the PDCCH order.
We prefer to support a solution based on the Rel-15 PDCCH order design.

	vivo
	Support

	Apple 
	Support 

	IDC
	Support.

	CATT
	Support 

	Moderator
	Majority of the companies support the proposal.  We can discuss this proposal online.





5	Need for configure type1 CSS for receiving RAR from a TRP corresponding to an additional PCI

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

Agreement
[bookmark: _Hlk119056484]For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support one of the alternatives (down selection to be done in RAN1#111):
· Alt 1: PDCCH scheduling RAR will always be received from serving cell  there is no need for additional type 1 CSS configuration per additional PCI
· Alt 2: In addition to PDCCH scheduling RAR being received from serving cell, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI is supported  additional type 1 CSS configuration per additional PCI needs to be supported

The company views among Alts 1-2 are summarized as follows:
· Alt 1 [12]:   Nokia/NSB, Huawei, Ericsson, FUTUREWEI, ZTE, CATT, Lenovo, Xiaomi, Intel, OPPO, Sharp, MediaTek          
· Alt 2 [7]:   InterDigital, vivo, Transsion, TCL, CMCC, Apple, Google,    


FL:  A slight majority of companies prefer not to support additional type 1 CSS configuration per additional PCI.  Hence, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.  This by default implies Alt 1 as proposed below:

Proposal 5
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support PDCCH scheduling RAR always being received from serving cell
· there is no need for additional type 1 CSS configuration per additional PCI

Please provide your input on Proposal 5 below:
	Company Name
	Comments

	Huawei, Hisilicon
	Support the proposal.

	QC
	W/o distinguishing active additional PCI versus inactive additional PCI, this proposal may be unclear. For inactive additional PCI, UE should not apply the TA even if RAR is received. Then, the question is that, do we need to send the RAR in this case?
Furthermore, this proposal is not accurate if the serving cell is SCell even in the case of active additional PCI. RAR can be only received from the PCell. Then PCell may not even be configured with multi-DCI.
Hence, we suggest the following:
· If PDCCH order triggers PRACH transmission toward an active additional PCI in the CC, PDCCH scheduling RAR is received from serving cell PCI of the SpCell. 
· FFS: Whether additional delay for starting the RAR response window is needed to accommodate the non-ideal backhaul.
· FFS: When the CC is SpCell, whether the existing QCL relationship in SpCell between PDCCH order DCI and RAR PDCCH/PDSCH needs to be relaxed when PDCCH order is from additional PCI but Type1 CSS is coming from serving PCI.
· If PDCCH order triggers PRACH transmission toward an inactive additional PCI in the CC, study the following possibilities:
· Possibility 1: RAR is not transmitted to the UE.
· Possibility 2: PDCCH scheduling RAR is received from serving cell PCI of the SpCell (same as active additional PCI), but the UE does not apply it until after a TCI state associated with the PCI becomes active. 
[Moderator]  As mentioned by OPPO below, these details can be discussed in the next step.  I have added SpCell in the main bullet of the prpoosal

	Futurewei
	Support FL’s proposal.

	Nokia/NSB
	Ok with the FL’s proposal.



	ZTE
	Support FL’s proposal, which should be a conclusion if approved.

	MTK
	Support

	LGE
	Support the proposal.

	
	

	Ericsson
	We are generally OK with the proposal, but Qualcomm’s comments are valid. The main point is that the UE only monitors type1 CSS from the PCell. This leads to the possibilities that Qualcomm proposes. Maybe simply agree on:

Proposal 5
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, study solutions where the UE only monitors type 1 CSS from the SpCell. 
[Moderator] See reply to QC

	NTT Docomo
	Support 

	Lenovo
	Support

	OPPO
	Support the FL proposal. 
What QC mentioned involves the next-level details, we are open to discuss it but it would be better to be discussed as in a separate proposal.

	Spreadtrum
	Support

	Samsung
	It is fine not to have an additional type 1 CSS configuration, but we should delete “support PDCCH scheduling RAR always being received from serving cell” There is one type 1 CSS, but the QCL to receive the RAR is determined by the DM-RS of the PDCCH order as described in TS 38.213 (clause 8.2)
If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for the SpCell [11, TS 38.321], the UE may assume that the PDCCH that includes the DCI format 1_0 and the PDCCH order have same DM-RS antenna port quasi co-location properties.
We should follow the same design.

	vivo
	Do not support the proposal.
Considering both ideal backhaul and non-ideal backhaul cases, reception of PDCCH scheduling RAR from a TRP corresponding to an additional PCI for a RACH procedure associated to the additional PCI should be supported. Besides, PDCCH scheduling RAR is QCLed with PDCCH order which is received from TRP with additional PCI, so PDCCH scheduling RAR should be received from the TRP with additional PCI accordingly.

	Apple 
	With this proposal, assuming TRP#1 is the serving TRP and TRP#2 is target TRP, it means the TRP#2 receives the PRACH from UE, generate RAR based on the PRACH,  forward the RAR to the TRP#1 over backhaul link. Given the large backhaul link delay, it would cause significantly increased latency. What is the technical consideration to motivate such design in this way vs. directly transmitting RAR by the TRP#2? In addition, different solution is likely to be introduced for mobility use case to minimize latency. Why do we not pursue a unified solution to transmit RAR by TRP#2? 
  

	CATT
	Support 

	Moderator
	See below for revised proposal 

Proposal 5 – Rev 1
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support PDCCH scheduling RAR always being received from serving cell PCI of the SpCell
· there is no need for additional type 1 CSS configuration per additional PCI






6	Proposals for online discussion

Proposal 2 – Rev 1
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 each configured additional PCI 

Supported by [14]:  Huawei/HiSi, Qualcomm, Futurewei, Nokia/NSB, MediaTek, LGE, Ericsson, NTT Docomo, Lenovo, Spreadtrum, vivo, Apple, IDC, CATT
Concern [2]:  Samsung, ZTE(?)

Proposal 3
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.
Supported by [18]:  Huawei/HiSi, Qualcomm, Futurewei, Nokia/NSB, ZTE, MediaTek, LGE, NTT Docomo, Google, NEC, Lenovo, OPPO, Spreadtrum, Samsung, vivo, Apple, IDC, CATT
Concern [1]:  Ericsson


Proposal 4
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.

Supported by [16]:  Huawei/HiSi, Qualcomm, Futurewei, Nokia/NSB, ZTE, LGE, Ericsson, NTT Docomo, Google, NEC, Lenovo, OPPO, vivo, Apple, IDC, CATT
Concern [3]:  MediaTek, Spreadtrum, Samsung

Proposal 5 – Rev 1
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support PDCCH scheduling RAR always being received from serving cell PCI of the SpCell
· there is no need for additional type 1 CSS configuration per additional PCI

Supported by [12]:  Huawei/HiSi, Futurewei, Nokia/NSB, ZTE, MTK, LGE, Ericsson, NTT Docomo, Lenovo, OPPO, Spreadtrum, CATT
Concern [3]:  Samsung, vivo, Apple, 


Proposal 1 – Rev1 
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, down-select of one of the options below:
· Option 1: Associate TAG to TCI-state/spatial relation
· Configure TAG ID as part of UL/joint TCI state or spatial relation
· for UL transmission, the TAG ID associated with the UL/joint TCI state or spatial relation is utilized
· Option 2: Associate TAG to CORESETPoolIndex
· for dynamically scheduled/activated PUSCH, TAG associated with the CORESET pool index of the CORESET carrying the scheduling/activating PDCCH is utilized for UL transmission
· for Type 1 CG, P/SP-SRS, and P/SP-PUCCH, coresetPoolIndex is RRC-configured.
· FFS:   Other signals/channels:  AP-SRS, and dynamic HARQ-ACK
 
· Option 3: Associate TAG to SSB group (if such an association is agreed in agenda 9.1.1.2). For a UL transmission, UE adopts the TAG associated with the SSB group such that
· if the PL RS is an SSB, then the UE adopts the TAG associated with the SSB group which the PL RS of the UL transmission belongs to
· if the PL RS is a CSI-RS, then the UE adopts the TAG associated with the SSB group which the QCL source SSB of the PL RS belongs to 
· Option 4:  TAG association performed as follows:
· for dynamically scheduled/activated channels/signals, TAG associated with the CORESET pool index of the CORESET carrying the scheduling PDCCH is utilized for UL transmission
· for P/SP UL channels / signals (not scheduled or activated by DCI), TAG ID is RRC-configured.


The company views among Options 1-4 are summarized as follows:
· Option 1 [8]:  Ericsson, Nokia/NSB (2nd preference), InterDigital, CATT, Intel, Samsung, Google, NEC
· Option 2 [14]:  Qualcomm, Nokia/NSB (1st preference), InterDigital, ZTE, vivo, Spreadtrum, Lenovo, Xiaomi, OPPO, Transsion, TCL, Apple, Docomo, Sharp
· Option 3 [2]:  Huawei/HiSi (with some modifications), Futurewei,
· Option 4 [4]:  CATT, OPPO, CMCC, LGE
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