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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 ID indication

In RAN1#113, the following agreement was made:
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.


Company views are summarized as follows:

Alt 1 [18]:  Nokia/NSB, LGE, Sharp, Lenovo, CATT, Qualcomm, Ericsson, CMCC, NTT Docomo, vivo, Apple, InterDigital, Intel, Google, Ruijie Network, NEC, FGI, MediaTek, Spreadtrum  

Alt 3 [11]: ZTE, Samsung, CATT, Huawei/HiSi, ETRI, OPPO, xiaomi, Transsion, TCL, Futurewei, LGE,


Majority of the companies prefer Alt 1. The issue needs to be closed in order to complete the feature.  Hence, the following is proposed:

Proposal 1.1
For intra-cell [and inter-cell] multi-DCI based Multi-TRP operation with two TA enhancement, support the following:
· Alt 1:  indicate TAG ID as part of TA command in RAR

Support [19]:  NTT Docomo, Lenovo, Qualcomm, MediaTek, Sharp, Spreadtrum, NEC, Apple, Ericsson, vivo, FGI, Google, IDC, Nokia/NSB, CATT, CMCC, Intel, Ruijie Network, NEC  

Concern (prefer Alt 3) [10]:  Huawei/HiSi, ZTE, LGE, Futurewei, Samsung, Xiaomi, ETRI, OPPO, Transsion, TCL


	Company
	Comments

	NTT Docomo
	Support 

	Huawei, Hisilicon
	Don’t support.
We’d like to point out that Alt1 cannot work if two TA offsets are configured. When two TA offsets are configured, the two TA offsets should be applied to the PRACH transmission of two TRPs/TAGs, respectively. So, UE should know the PRACH is for which TRP/TAG and then it can apply the correct TA offset value. However, in Alt 1, the corresponding TRP/TAG of the RACH is not known when UE transmitting PRACH (can be only known after receiving RAR).
Alt 2 doesn’t have such problem and can work for all case.
[Moderator]  Please see some replies from Qualcomm, Ericsson, and Apple.

	Lenovo
	Support.

	ZTE
	Do not support Alt.1, we share the similar view to HW.
Given that 2-bit of TAG ID needs to be introduced in RAR MAC while only 1-bit of R field in MAC RAR is reserved, we do believe the spec impact of RAN2 should be mulled over (i.e., sending an LS to RAN2 to further assess this). On the other hand, it is important to be noticed that Alt.1 will negatively impact the validity of PRACH transmission in case of two n-TimingAdvanceOffset are configured. More precisely, TA adjustment of PRACH is only based on the value of NTA offset as specified in TS 38.133 due to NTA is always assumed as 0, hence Alt.1 will lead to the agnostic that how to determine TA value of one PRACH transmission towards the dedicate TRP. To address this issue, it could be to split all preambles to two groups and then associate with two n-TimingAdvanceOffset. In this way, it is the same to Alt.3 in fact.
· TS 38.133, Clause 7.1.2
	The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0.



Note that Alt.3 can fulfill the indication of TAG ID and without the above two issues, it is no doubt to adopt Alt.3.
[Moderator]  Please see some replies from Qualcomm, Ericsson, and Apple.

	QC
	Support. 
Alt3 is same as Option 3 discussed before as part of association of UL signals / channels with TAGs copied below:
· “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”
We do not think there is a need to repeat all those discussions again. 
@HW: What you mentioned seems not an issue. The timing for PRACH can be based on the first TA offset value because anyway for CBRA the same mechanism is needed. Furthermore, for 2-tep RACH, we have already agreed that MSG2 indicates the TAG ID. For Alt3, does it mean that such SSB group is ignored when UE performs 2-step RACH?
[Moderator]  Could proponents of Alt 3 respond to this?
@ZTE: I do not think 2 bits are needed. Each CC can be configured with up to 2 TAGs.

	MediaTek
	Support the proposal, and 1 bit should be sufficient.

	Sharp
	Support.

	LGE
	Tend to agree with Huawei. In order to apply one of two N_TAoffset, UE needs to know target TRP/TAG at the triggering stage. RAN2 also currently discuss this issue and they also think Alt 1 cannot work for this reason.
[Moderator]  Please see some replies from Qualcomm, Ericsson, and Apple.

	Spreadtrum
	Support.

	NEC
	Support.

	Futurewei
	Not support.  Agree with LGE, Huawei, and ZTE that there is technical issue with Alt 1 when two NTAoffset is configured.
[Moderator]  Please see some replies from Qualcomm, Ericsson, and Apple.


	Samsung
	Don’t support. Alt1 will not work when 2 TA offset are configured as mentioned by Huawei and other companies.
[Moderator]  Please see some replies from Qualcomm, Ericsson, and Apple.


	Apple 
	Support. 

We prefer Alt.1, which is mainly motivated to minimize specification imapct and avoid unnecesary restriction at NW side (e.g., tied SSB resources to a given TRP. Compared to Alt.2, the spec impact is only on MAC CE format without any RRC spec impact. For Alt.2, it requires RRC signaling for SSB grouping as well as MAC-CE format change. On the design of 1-bit vs. 2-bit field in MAC-CE format, our undersanidng is that even 1-bit is possible for Alt.2 e.g., two TAGs are assigned for a cell by RRC. Then 1-bit field in MAC-CE is sufficien to indicate which one from two RRC-configured TAGs is used for a given CFRA procedure. All things are open and subject to further discuss. 

On the concerns of N_TAs, note that this is intra-cell case. While, the justication of two TA_offset is for inter-cell case where two TRPs support different CA configuration, e.g., one is with FDD CA and the toher is TDD-FDD CA. This is NOT possible for a single Cell case based on current Cell configuration RRC signaling. From UE side, we only keep single DL timing for a single cell. In short, we do not think two TA_offsets are required for preamble transmission for intra-cell case. We are open to clarify the previous agreement to limit two TAs for inter-cell only. 

	Ericsson
	Support. In our understanding, there is a risk of an error with Alt3. As we understand Alt3, the interpretation of the RAR will depend on which PDCCH order triggered it. This introduces a risk for misinterpretation at the reception of RAR. 

If there is no response to the PDCCH order, the NW will not know if the PDCCH order was missed, or if the PRACH reception was missed. Before the NW can assume that all the PRACH retransmissions have been completed, the NW cannot send any new PDCCH order. 
[Moderator]  Could Proponents of Alt 3 respond to this?


Like Qualcomm writes, the UE would apply legacy solutions for the transmission of the PRACH, just as for CBRA.

Why is this only for intra-cell? We need a solution also for inter-cell, and Alt1 would work for inter-cell as well:

Proposal 1.0mod
For intra-cell and inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support the following:
· Alt 1:  indicate TAG ID as part of TA command in RAR



	Xiaomi
	Agree with Huawei, and our preference is Alt3. 

	ETRI
	We do not support Proposal 2.0. Instead, we endorse Alt 3, where the UE can indicate which TRP is associated with the non-initial link setup. Unlike Alt 1, as pinpointed out by Huawei, LGE, and ZTE, this indication in Alt 3 enables efficient PRACH transmission when two distinct TA offsets are configured. Moreover, in contrast to Alt 1, this indication in Alt 3 facilitates efficient RACH-less UE-based TA measurements when configuring the downlink Tx time difference between TRPs.
[Moderator]  Please see some replies from Qualcomm, Ericsson, and Apple.

	Moderator
	Company positions are mostly unchanged.

The proponents of Alt 3 bring up the issue that Alt 1 will not work when two TA offsets are configured.  Qualcomm and Ericsson think this is not an issue for Alt 1, and think PRACH can be based on the first TA offset value.  Apple think this is not an issue for intra-cell case.
· Other proponents of Alt 1, please provide your view on this issue.

@Proponents of Alt 3, there are some questions on Alt 3 which I post below.  Please feel free to respond to these.

Ericsson asked if this is only for intra-cell case and if we also need a solution for inter-cell case.  I’ve added ‘and inter-cell’ in brackets for now.  Please provide your views on this as well.

	OPPO
	Following the pros and cons discussion, we would like to note down some additional view on Alt.1. 

· First from the specification-wise two TA offsets are configured/associated with two TAGs, rather than depending on the case of intra-cell or inter-cell. 
· Secondly, by taking by default the first TA offset value, it results in 50% probability of using the other TA offset value, but not the intended one. 
· Thirdly, for two-step RACH procedure, SSB grouping can be reused, just in case that NW indicates the matched SSB (in PDCCH order) and TAG ID (in Msg.B). It could be up to NW implementation. 

On Alt.3, another benefit comes from the fact that UE can be aware of the TAG information at the beginning of RACH procedure, i.e. from the SSB index in a PDCCH order.   

With above being said, sorry to say that we don’t have much to change at this moment.    

	vivo
	We support alt1, as mentioned by companies, it is for both inter and intra cell. And, it has been agreed to include TAG ID in MAC CE. For two TA offsets configured is not as issue

	FGI
	Support alt 1 for both inter-cell and intra-cell cases.

	Huawei, Hisilicon2
	Please see our further comments.
@QC, 1) the Alt 3 is not a repeated discussion of Option 3 for TAG association. The Key point of Option 3 is associating TAG to PL RS, which is not considered in Alt 3. 2) we don’t think UE should use the first TA offset for the PRACH of both TRPs when two TA offsets are configured. It only the first TA offset is used, why two TA offsets are configured? 3) as for the absolution TA MAC-CE, to our understanding, it is for 2-step CBRA (msgA+msgB), which has nothing to do with the issue (CFRA) here.
@Ericsson: does the issue only occur for Alt3? To my understanding, it also occurs for Alt 1.
@Apple: According to the agreement, configuring two TA offsets is not restricted to inter-cell case. If we want to assume such restriction, that means we are going to revert the agreement. We don’t think it is proper to do this. Since it is the last meeting, let’s just follow previous agreement.

	Google
	We support Alt 1. 
Regarding FL updated proposal, we would like to clarify the need of mentioning inter-cell. Since we have agreed to indicate which PRACH configuration to use in PDCCH order for inter-cell case, which we assume UE can know which TAG is associated, is it needed to include inter-cell case in this proposal? 
[Moderator]  Some companies are supportive of having the agreement for inter-cell as well.  So I’ve kept inter-cell in brackets for now.  Let’s resolve this online.

	Lenovo
	We support Alt1 both for inter-cell and intra-cell cases.

	Transsion
	We share the similar view as Huawei, ZTE, OPPO, and our preference is Alt3. 

	IDC
	Support Alt1 for both inter-cell and intra-cell cases.

	Huawei, Hislicon
	We’d like to clarify some key points.
1. The absolute TA MAC-CE is only used in 2-step RACH which is not triggered by PDCCH order. Since there is no PDCCH order, the TAG ID should be included in the MAC-CE. But in the case of proposal 1.1, PDCCH order is there and can be used to determine the TAG, and thus we don’t need to follow the mechanism of absolute TA MAC-CE.
1. For inter-cell mTRP, since cell information (1 bit or 3 bits as given in issue 2) should be indicated by PDCCH order, UE can determine the TAG according to the indicated cell (as TAG is associated with TCI-state and TCI-state is associated with additionalPCI). So, TAG ID is not needed for RAR.
If TAG ID is introduced in RAR, there will be following additional problems:
1. In inter-cell mTRP case, the TAG ID in RAR may conflict with the TAG determine according to the cell indicated by PDCCH order. To avoid this, we may need to introduce extra restriction.
1. The last reserved bit of RAR is used unnecessarily. We believe it is reasonable to keep the last reserved bit for further enhancement since we don’t have to rely on it.

	Moderator
	Kept proposal as is as company positions haven’t changed. 




Issue 2	PRACH triggering

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.




On the issue of whether to include additionalPCI (3-bit) or a generic 1-bit indicator is indicated in PDCCH order, the following are the company views:
· Include 3-bit additionalPCI in PDCCH order [11]: Samsung, Sharp, Qualcomm, Ericsson, CMCC, OPPO, xiaomi, vivo, Apple, TCL 
· Include 1-bit indicator in PDCCH order [4]:  Nokia/NSB, ZTE, Lenovo, Intel, 
· UE capability to decide between 3-bit and 1-bit indicator in PDCCH order [1]:  Huawei,  
As for the issue of PRACH triggering towards inactive additionalPCI, the following views are expressed:
· Support PRACH triggering for inactive additionalPCI [6]:  Sharp, Qualcomm, Ericsson, vivo, Apple (for a maximum of 1 inactive additionPCI at a time), Samsung (if UE can determine the PL using SSB associated with inactive additionalPCI)
· Not support PRACH triggering for inactive additionalPCI [8]:  Nokia (deprioritize), ZTE, CATT, CMCC, OPPO, Spreadtrum, Intel, Lenovo
The benefit according to the proponents of allowing PRACH triggering for inactive additionPCIs is that it allows PRACH triggering for an inactive additionalPCI before completion of the TCI state activation associated with that inactive additionalPCI.  

Overall, the views can be summarized as follows:
· There is a large majority (11 vs 4) that support including 3-bit additionalPCI in PDCCH order.
· 8 companies prefer not to support PRACH triggering for inactive additionalPCI while 6 companies prefer to support PRACH triggering for inactive additionalPCI.
The following compromise is proposed:
Proposal 2.1
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability:  support PRACH triggering towards servingCell PCI and or active additionalPCI.  
· as optional UE capability:  support PRACH triggering towards servingCell PCI, active additionalPCI, orand up to 1 inactive additionalPCI.
Support [14]:  NTT Docomo, Huawei, Qualcomm, Spreadtrum, NEC, Futurewei, Samsung, Apple, Ericsson, Xiaomi, ETRI, vivo, Transsion, IDC
Concerns [4]: ZTE, Nokia/NSB, Lenovo, OPPO, 
	Company
	Comments

	NTT Docomo
	We are fine with this direction, but have some comments below.
·  for PRACH triggering for inactive additional PCI if only up to 1 inactive PCI is supported, we think the benefit becomes smaller.
· If PRACH triggering for inactive additional PCI is not supported, 1-bit indication is sufficient.
Thus, we suggest following updates.
Proposal 2.0
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability:  support PRACH triggering towards servingCell PCI and active additionalPCI.  Support 1-bit indicator in the PDCCH order
· as optional UE capability:  support PRACH triggering towards servingCell PCI, active additionalPCI, and up to 1 inactive additionalPCI. Support 3-bit indication of additionalPCI in the PDCCH order
[Moderator]  Some companies prefer not to have different number of bits for baseline and optional features.  Please

	Huawei, Hisilicon
	Support.
We’d like to have a simple solution. But, consider the situation, above proposal seems be a good compromise for all the companies.

	Lenovo
	We only support PRACH triggering towards servingCell PCI and active additional PCI with 1 bit indicator in the PDCCH order considering UE complexity.

	ZTE
	Do not support PRACH towards inactive additional PCI, we fail to see the necessity and benefit as explained by proponents so far. To our understanding, it is irrelevant to the enhancement of two TAs for MDCI MTRP, which is out of scope in Rel-18.

	QC
	Support. Also, we think separate number of bits (1bit versus 3bits) is not needed for baseline versus optional feature. We can simply always have 3bits.

	Spreadtrum
	We are fine with the direction of compromise. For optional UE capability, since up to 7 inactive PCI can be configured, up to 7 inactive additional PCI can be considered. If people have concern on it for the sake of the complexity, we can set up to X inactive additionalPCI, X depending on UE capability.

	NEC
	Support.

	Futurewe
	Support.

	Samsung
	We are fine with the proposal in general. However, we suggest the following update as PDCCH order is triggered only towards one TRP

For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability:  support PRACH triggering towards servingCell PCI and or active additionalPCI.  
· as optional UE capability:  support PRACH triggering towards servingCell PCI, active additionalPCI, and or up to 1 inactive additionalPCI.
[Moderator]  Thanks for the suggestion.  Added suggested change to proposal.

We have a question about the “1 inactive additionalPCI”, how is this determined, is there a separate RRC configuration for that?
[Moderator]  My understanding is that this is up to the network.  So, there will not be a separate RRC configuration for it.  Other companies please feel free to clarify.

We think this issue could have an impact on issue 5, so we prefer to agree on both at the same time.
[Moderator]  Mixing the two issues may make the discussion complicated.  Hope it is ok to keep them separate. 

	Apple 
	Support. 

We prefer a unified field size i.e., 3-bit without differentiating the basic and optional capabilities. Note that the DCI foramt 1_0 is typically zero-padding to align with other DCI sizes. A fixed 3-bit simplies the spec and NW implementation.  

	Nokia/NSB
	We prefer to agree on a single solution, which is to support the PRACH triggering only towards active PCI.
The following arguments were used during the RAN1#113 discussions by the opponents of supporting PRACH triggering towards inactive additionalPCI:
· Assuming that TAGs configured for different additional PCIs would be different, the initial agreement on configuring two TAGs for a serving cell would be violated. On the other hand, configuring TAG ID separately for each inactive additional PCI would not be necessary given that TA value for an inactive additional PCI will not be used until the corresponding additional PCI is activated. 
[Moderator]  Please see reply from Ericsson.
· If TAG configured for all additional PCIs is the same and RAR is used to indicate absolute TAC, it should be discussed how to indicate the corresponding TAG ID/ TRP for an indicated TAC. 
[Moderator]  I think one TAG will be used for all additional PCIs.  Then, when triggering the PDCCH order towards an inactive additionalPCI, the PDCCH order will indicate which additionalPCI towards which PRACH shall be triggered.  
· In addition, UE capability of multiple buffered TA values would need to be introduced.
[Moderator]  I think the UE only maintains 2 TA values.



	Ericsson
	Support. There is no need for more TA values or TAGs. The UE only maintains 2. The benefit of allowing PRACH towards inactive PCI is that the PRACH triggering can be done faster, without having to wait for the TCI state activation.

	Xiaomi
	Fine with the proposal.

	ETRI
	Support.

	Moderator
	Added company positions and provided some replies.  Also, made slight wording change suggested by Samsung.

	OPPO
	Thanks for the discussion, from which we understand that for the inactive PCI, UE only sends PRACH towards it, but not receiving MAC RAR or MAC CE for it and not maintaining the 3rd TA value. If that’s the case, would it be possible to leave it to implementation, if NW would UE to get the UL sync up as early as possible?

We are supportive to the baseline capability, but not the optional UE capability which may not need to be specified.  

	vivo
	We are fine with the FL proposal

	Lenovo
	We still have concern about the optional UE capability to support PRACH towards an in-activated additional PCI, considering that UE may need monitor SSBs from the in-activated additional PCI for power control of the PRACH towards the in-activated additional PCI as we discussed in Issue 5. Therefore, supporting PRACH towards only one in-activated additional PCI will be bring a large complexity.

	Transsion
	Support. We support the baseline capability and don’t support PRACH triggering for inactive additionalPCI.

	IDC
	Support in principle the direction of Proposal 2.1 as a compromise proposal.

	Moderator
	Updated company positions




Issue 3	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


On whether RAR-less TA indication is needed, the following are the company views:
· Support RAR-less solution: Sharp, Qualcomm, Ericsson, ETRI
· Not support RAR-less solution:  Nokia/NSB, ZTE, Samsung, Lenovo, CATT (deprioritize), OPPO, vivo

Majority of the companies do not support the introduction of RAR-less solution in Rel-18 for multi-TA.  Hence, we can conclude as follows:
Proposed Conclusion 3.1
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to introduce RAR-less solution in Rel-18 from RAN1 perspective.

	Company
	Comments

	NTT Docomo
	Support 

	Huawei, Hisilicon
	Support. This issue is not critical since RAR based solution is already supported.

	Lenovo
	Support.

	ZTE
	Support this conclusion.

	QC
	Not support the conclusion. At least an LS to RAN2 may be needed to understand whether RAN2 is considering a unified solution between mobility and mTRP, or if they see a benefit for such a common design especially given the fact that RAN1 already agreed to enhance the absolute TA command MAC-CE and left the details up to RAN2. 

	MediaTek
	Support the conclusion

	LGE
	Support the proposed conclusion 3.0.

	Spreadtrum
	Support

	Futurewei
	Support FL’s Proposed Conclusion 3.0.

	Samsung
	Support

	Apple 
	Support. 
It reflects the current situation on this issue. 

	Nokia/NSB
	Support the conclusion.

	Ericsson
	Support. Then we agree with Qualcomm there will be a need for an LS to RAN2 on the foreseen changes in the RACH procedure. It may be so that RAN2 proposes the RAR-less solution.

	Xiaomi
	Support.

	ETRI
	Support the conclusion.

	OPPO
	Support.

	vivo
	support

	FGI
	Support the conclusion.

	Google
	Support 

	Transsion
	Support the conclusion.

	IDC
	Agree with QC. No need to conclude this in RAN1.




Issue 4	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 a proposal taking into account views from companies in TDocs:
Proposal 4.0
For inter-cell [and intra-cell] multi-DCI based multi-TRP operation with two TAGs configured in Spcell, 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

· Support [23]:  NTT Docomo, Qualcomm, Huawei/HiSi, ZTE, LGE, CATT, vivo, Spreadtrum, Transsion, Apple, Intel, Sharp, Lenovo, MediaTek, NEC, Futurewei, Nokia/NSB, Ericsson, Xiaomi, ETRI, OPPO, FGI, Google

· Not Support [1]:  Samsung (reuse legacy QCL rule)

Companies are asked to comment on the above proposal and suggest revisions if needed.
	Company
	Comments

	NTT Docomo
	Support 

	Huawei, Hisilicon
	Support. We are happy to go with the legacy rule if it can be simply used in two TA enhancement. However, this seems not possible. As shown in the following table, the legacy rule is too complicated (different rules are applied for different cases). It can be even more complicated if the legacy rule is reused for two TA enhancement where more cases (intra-cell vs inter-cell, cross-TRP triggering vs non-cross-TRP triggering) should be considered. 

Legacy QCL rule of RAR and PDSCH RAR
	
	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



In addition, it was already agreed in RAN1 112b that RAR is only received from a TRP that is associated with Type 1 CSS. So, the legacy rule for SpCell is already precluded.

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


	Lenovo
	Support.

	ZTE
	Support in principle. According to the legacy rule, PDSCH RAR is directly QCLed to PDCCH RAR rather than QCL source of PDCCH RAR. We suggest the following updates to accurately capture this:
Proposal 4.0
For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in Spcell, 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 is are both QCLed with the CORESET associated with the Type I CSS set, and PDSCH RAR of a CFRA is QCLed with PDCCH RAR of a CFRA.

	QC
	Support the proposal.

	MediaTek
	Support

	Sharp
	Support

	LGE
	OK in principle. However, the issue also exists for intra-cell case, we prefer to use the enhanced QCL rule for Pcell with two TAG (include both intra-cell and inter-cell case). So, we propose to revise the proposal as:

Proposal 4.0
For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in Spcell, 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]  Added intra-cell in brackets for now, as there are some different views expressed.

	Spreadtrum
	Support

	NEC
	Support in principle.

	Futurewei
	Support.

	Samsung
	We can agree with the following update:

For inter-cell multi-DCI based multi-TRP operation with two TAGs configured in Spcell, when the PDCCH order is transmitted from the TRP a cell other than the serving cell 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

Reason for change: (1) The term “TRP” is not captured in 38.214. (2) This is for inter-cell multi-DCI
[Moderator: it seems some companies also want to apply this for intra-cell case.  So, I have kept intra-cell in brackets for now.  

	Apple 
	Support. 

@LGE, we think limiting this proposal to inter-cell case is right as we agreed that the RAR is from serving cell only. For intra-cell case, we can follow the legacy rule, i.e. following the PDCCH order QCL for RAR transmission as it is also from serving cell, right? 

	Nokia/NSB
	We are fine with the proposal.

	Ericsson
	Support

	Xiaomi
	Support.

	ETRI
	Support

	OPPO
	Support in principle. 
As pointed out by LGE, for intra-cell case, the legacy rule may not be applicable neither, i.e. PDCCH order received from one TRP, and RAR received from the other TRP. If that’s true, we suggest to address the same issue for both inter-cell and intra-cell scenario. 
[Moderator]  Added intra-cell in brackets for now.

	vivo
	support

	FGI
	Support

	Google
	Support and we are OK to include intra-cell case. 
[Moderator]  Added intra-cell in brackets for now.

	Lenovo
	We are also OK to include intra-cell case.
[Moderator]  Added intra-cell in brackets for now.

	Transsion
	Support in principle. 
As pointed out by LGE, the similar issue also exists for intra-cell case, we prefer to use the enhanced QCL rule for intra-cell case.
[Moderator]  Added intra-cell in brackets for now.

	Moderator
	updated company views.  As there were 5 companies requested to add intra-cell in the proposal, I’ve added intra-cell in brackets for now.





Issue 5	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


There are two different Alternative approaches being proposed in the TDocs.  We need to close this issue in this meeting.  Hence, please provide your preference for either the below Proposal and the Alternative Proposal below.

Proposal 5.0
For multi-DCI based inter-cell multi-TRP and intra-cell multi-TRP operation with two TAGs configured in a CC, SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission.
· Note:  the UE expects the SSB index to satisfy the "Known conditions for pathloss reference signal" of Section 8.14.2 of 38.133.
Support [21]:  Huawei/HiSi, Nokia/NSB, LGE, ZTE, Samsung, Sharp, Ericsson, xiaomi, vivo, Transsion, Apple, Intel, NTT Docomo, Lenovo, Futurewei, OPPO, FGI, Google, Transsion, IDC, ETRI

Alternative Proposal 5.0
For multi-DCI based inter-cell multi-TRP operation with two TAGs in a CC:
· when a PDCCH order sent by TRPX triggers RACH procedure towards the same TRPX, the legacy rule applies for PRACH power control;
· when a PDCCH order sent by TRPX triggers RACH procedure towards TRPY (X≠Y) associated with an active additionalPCI, the PL-RS for determining the transmit power of the triggered PRACH transmission is the DL-RS of either the first indicated TCI state or the second indicated TCI state that is associated with the active additionalPCI;
· when a PDCCH order sent by TRPX triggers RACH procedure towards TRPY (X≠Y) associated with an inactive additionalPCI, the PL-RS for determining the transmit power of the triggered PRACH transmission the SSB indicated by the PDCCH order DCI
· Note:  the UE expects the SSB index to satisfy the "Known conditions for pathloss reference signal" of Section 8.14.2 of 38.133.
Support [1]:  Qualcomm, Spreadtrum, 
Companies are asked to comment on their preference between the proposal or the alternative proposal.  
	Company
	Comments

	NTT Docomo
	We think either way works. Proposal 5.0 is slightly preferred as it is simpler. And for Alternative Proposal 5.0, it seems not complete since intra-cell TRP case is not discussed. 


	Huawei, Hisilicon
	Support proposal 5.0.
The alternative proposal is unnecessarily complicated and is not a complete design (the intra-cell case is not considered).

	Lenovo
	Support proposal 5.0 considering it is much simpler.

	ZTE
	Support Proposal 5.0 only, we do not support PRACH towards inactive additional PCI.

	QC
	Suggest discussing this after deciding on issue 2. Proposal 5.0 is definitely not needed if we only allow PRACH toward active additional PCI. 
In addition, we have a few comments:
· Proposal 5.0 changes the legacy rule for same-TRP PDCCH order triggering. Why we are changing an existing procedure when it works?
· We have not agreed to cross-TRP PDCCH order for intra-cell (it is a working assumption). We suggest to first focus on the inter-cell case that is agreed.
· For cross-TRP PDCCH order toward active additional PCI, we would like to understand why we cannot use the active working beam toward that TRP? This simplifies UE implementation as UE does not have to be prepared with filtered PL measurements from any possible indicated SSB. 

	Sharp
	Support Proposal 5.0.

	LGE
	Same view as Huawei. Prefer simple solution. In a CC with two TAG, enhanced PL-RS determination rule can be used. Also OK for gNB to have configurability for a CC between legacy PL-RS rule and enhanced PL-RS rule as needed basis.

	Spreadtrum
	Prefer alternative 5.0, which could provide more accurate measurement since CSI-RS can be used as PL RS.  For intra-cell case, it is another topic. It is not necessary to combine them. 

	Futurewei
	Support Proposal 5.0 which is simpler and covers both intra-cell and inter-cell cases.

	Samsung
	Support the direction of Proposal 5.0. But we have the following question/comment.

Is the intention to change operation of PDCCH order when triggered for a reason other than 2TA? If “no”, then we think it should be clarified how this is done. 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, if additonalPCI in PDCCH order is non-zero SSB indicated in the CFRA based PDCCH order is used as the PL-RS for determining the transmit power of the triggered PRACH transmission, otherwise the legacy rule applies for PRACH power control.
· Note:  the UE expects the SSB index to satisfy the "Known conditions for pathloss reference signal" of Section 8.14.2 of 38.133.
[Moderator]  Added intra-cell in brackets for now. Since proposal 5.0 includes both the inter-cell and intra-cell cases, not sure if we should add the condition ‘if additionalPCI in PDCCH order is non-zero’ that you propose which would only apply to inter-cell case.

	Apple 
	Prefer Proposal 5.0. 

	Nokia/NSB
	Support Proposal 5.0.

	Ericsson
	Support Proposal 5.0. To QC: would it be possible to leave some freedom to the UE how it determines the pathloss corresponding to the SSB? If the UE could rely on other measurements to determine the pathloss of the indicated SSB, it may be possible to allow that. 

	Xiaomi
	Support Proposal 5.0.

	OPPO
	Support Proposal 5.0.

	vivo
	Support Proposal 5.0.

	FGI
	Support Proposal 5.0.

	Google
	We support Proposal 5.0, which is a simple and unified solution. 

	Transsion
	Support Proposal 5.0.

	IDC
	Support Alternative Proposal 5.0 providing benefits in case of the active additionalPCI.

	ETRI
	Support Proposal 5.0





Issue 6	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 [11]:  Nokia/NSB, Samsung, CATT, Ericsson, Xiaomi, Intel, NTT Docomo, Huawei/HiSi, Sharp, Futurewei, ETRI  
· Revert the working assumption [10]:  ZTE, OPPO, Qualcomm, LGE, Spreadtrum, Apple, Google, Lenovo, Transsion, IDC  

Companies are asked to provide their view on whether to confirm or revert the working assumption.

	Company
	Comments

	NTT Docomo
	We Support to confirm it.

	Huawei, Hisilicon
	Support.

	ZTE
	Do not support to confirm this WA, we fail to see the practical and reasonable use cases. Given that UL/joint TCI states with two TAGs can be associated with one CORESET pool, two potential use cases of this working assumption can be figured out so far: 1) Two Tas for sDCI MTRP operation, 2) Two Tas for MDCI MTRP operation performed by DPS as in Rel-15. We definitely believe both of these two use cases are out of scope as per the following agreement endorsed  with regards to the statement of MDCI MTRP operation in Rel-18.

	QC
	Do not support. We are still not sure how it can be used and what is the use case (sDCI based mTRP, DPS, etc).

	Sharp
	Support to confirm.

	LGE
	Support to revert the WA. Use case is not clear enough. While indicated TCI (in Rel-18 eUTCI) for a CORESET pool index would corresponds to a single TRP, two TAGs for a CORESET pool index does not make sense.

	Spreadtrum
	Not support. The use case is not clear for us.

	Futurewei
	Support to confirm the working assumption.

	Samsung
	Support to confirm

	Apple 
	Not support.  This WA is essentially to allow two TAGs within a single Cell. It is sort of out of scope and the necessitity needs to be justified first. 

	Nokia/NSB
	We are fine with confirming the WA.

	Ericsson
	Support. We have provided the use case. If this is not allowed, MAC CE of TCI states become limited. Some of the R15 functionality is not supported.

	Xiaomi
	Prefer to confirm the working assumption.

	Moderator
	Updated company views.

	OPPO
	Don’t support. 
Associating one CORESETPoolIndex to two TAGs apparently doesn’t align with the common understanding on 2 TAs for M-DCI MTRPs. 

	Google
	Not support. Same concerns as mentioned by other companies.  

	Lenovo
	Do not support. Similar view with ZTE.

	Transsion
	Not support. We share the similar concerns as other companies.  

	IDC
	Not support. Unclear use case.

	ETRI
	We support confirming the working assumption

	Moderator
	Updated company views.




Issue 7	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 7.0
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.”
Support Confirmation [22]:  Nokia/NSB, Lenovo, CATT, Huawei/HiSi, Ericsson, CMCC, OPPO, xiaomi, Spreadtrum, Transsion, Google, Futurewei, FGI, NTT Docomo, ZTE, Sharp, LGE, NEC, Apple, IDC, vivo, ETRI
Not support Confirmation [2]:  Samsung, Qualcomm

	Company
	Comments

	NTT Docomo
	Support to confirm the WA.

	Huawei, Hisilicon
	Support.
The benefit is clear (e.g., PDCCH traffic offloading, PDCCH transmission with a better TRP), and we fail to see any reason to revert it since cross-TRP triggering is already support for inter-cell case.

	Lenovo
	Support.

	ZTE
	Support.

	QC
	We do not support to confirm this WA yet before finalizing the pending issues for cross-TRP PDCCH order for inter-cell case that is already agreed.

	Sharp
	Support to confirm.

	LGE
	Support. There are common issues for intra-cell and inter-cell case, so it is better to confirm it and resolve remaining issues considering this is the last meeting.

	Spreadtrum
	Support

	NEC
	Support.

	Futurewei
	Support to confirm the working assumption.

	Samsung
	We still don’t see a need for this proposal. 
However, so that we don’t add more work, if we confirm this WA, we should have a complete solution that includes details on how cross TRP triggering is indicated in the PDCCH order. 

	Apple 
	Support. 

This WA was agreed to allow a fast TA re-establishment procedure for primary TRP by sending PDCCH-order from secondary TRP, when the uplink of the primary TRP is out of sync. Otherwise, it has to go throught CFRA procedure and takes longer time. 

	Nokia/NSB
	Support confirming the WA.

	Ericsson
	Support. 

	Xiaomi
	Support.

	Moderator
	Updated company positions.

	OPPO
	Support.

	vivo
	support

	FGI
	Support.

	Google
	Support 

	Transsion
	Support 

	IDC
	Support confirming the WA.-

	ETRI
	Support Proposal 7.0

	Moderator
	Updated company positions.




Issue 8	Handling of overlapping UL transmissions

In RAN1#113, 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,
· 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 later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases




The following views are expressed in the TDocs:
· Specify overlapping duration in RAN1 [2]:  Huawei/HiSi, Ruijie Networks
· Do not specify overlapping duration in RAN1 [6]:  Nokia/NSB, ZTE, Qualcomm, xiaomi, vivo, Apple

There are more companies who think RAN1 does not need to specify overlapping duration that those who think specification is needed.  Hence, we can conclude as follows:
Proposed Conclusion 8.0
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, for the optional feature where the overlapping duration of the later of the two UL transmissions is reduced the following is concluded:
· there is no consensus to specify the overlapping duration in RAN1 specifications.

	Company
	Comments

	NTT Docomo
	Support the conclusion.

	Huawei, Hisilicon
	Don’t support.
Without specify the overlapping duration, there will be performance degradation in decoding since gNB doesn’t know which part is dropped by UE and will take the dropped part (which is noise and interference) for decoding.

	Lenovo
	OK with the conclusion.

	ZTE
	Support.

	QC
	Support the conclusion.

	LGE
	We sympathize that currently specified behavior is a bit unclear, e.g., whether it is per-symbol drop or per-sample drop since it says “reduced in duration”. This ambiguity may not be a significant problem for legacy since TA update happens rarely. But for the two-TA feature, TA switching could happen quite often so some clarification might be helpful. But we don’t think that case 1/2 need to be specified. Also, we think there is no reason to preclude “intra-cell” case for this proposal. Thus, we propose the following:

Proposed AgreementConclusion 8.0
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, for the optional feature where the overlapping duration of the later of the two UL transmissions is reduced the following is concluded:
there is no consensus to specify the overlapping duration revise “reduced in duration” to “overlapped symbol(s) is dropped” in RAN1 specifications.

	Spreadtrum
	Support

	Samsung
	Support

	Apple 
	Support. 

Given the TA value is UE-specific and unknown at NW, we do not see how standarizing the overlapping duration can be leveraged at NW side for a UE indicating support of this optional feature, (i.e.,‘overlappign handling’).  Since there is no tight coordination on the exact PUSCH scheduling between two TRPs, it is unclear for us how a standarized overlapping duration can help NW to mitigate the performance degradation, especially for the optional feature that allows overlapped UL transmissions from two TRPs. 

	Nokia/NSB
	Support the conclusion.
Whether to define overlapping duration for different cases could be left up to RAN4.

	Ericsson
	Support

	Xiaomi
	Fine with the conclusion.

	OPPO
	Support the conclusion.
From RAN1 perspective, we don’t need to define either 1 or 2 symbols reductions. It should be up to exact overlapping duration and UE’s reduction on it. 

	vivo
	support

	Google
	Support 

	Transsion
	Support 

	IDC
	Fine with the conclusion.




Proposals for Online Discussion

Proposal 1.1
For intra-cell [and inter-cell] multi-DCI based Multi-TRP operation with two TA enhancement, support the following:
· Alt 1:  indicate TAG ID as part of TA command in RAR

Support [19]:  NTT Docomo, Lenovo, Qualcomm, MediaTek, Sharp, Spreadtrum, NEC, Apple, Ericsson, vivo, FGI, Google, IDC, Nokia/NSB, CATT, CMCC, Intel, Ruijie Network, NEC  

Concern (prefer Alt 3) [10]:  Huawei/HiSi, ZTE, LGE, Futurewei, Samsung, Xiaomi, ETRI, OPPO, Transsion, TCL

Proposal 2.1
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, support indication of additionalPCI in the PDCCH order
· as baseline capability:  support PRACH triggering towards servingCell PCI and or active additionalPCI.  
· as optional UE capability:  support PRACH triggering towards servingCell PCI, active additionalPCI, orand up to 1 inactive additionalPCI.
Support [14]:  NTT Docomo, Huawei, Qualcomm, Spreadtrum, NEC, Futurewei, Samsung, Apple, Ericsson, Xiaomi, ETRI, vivo, Transsion, IDC
Concerns [4]: ZTE, Nokia/NSB, Lenovo, OPPO, 
Proposal 7.0
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.”
Support Confirmation [21]:  Nokia/NSB, Lenovo, CATT, Huawei/HiSi, Ericsson, CMCC, OPPO, xiaomi, Spreadtrum, Transsion, Google, Futurewei, FGI, NTT Docomo, ZTE, Sharp, LGE, NEC, Apple, IDC, vivo
Not support Confirmation [2]:  Samsung, Qualcomm
Proposed Conclusion 3.1
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to introduce RAR-less solution in Rel-18 from RAN1 perspective.

Proposed Conclusion 8.0
For inter-cell multi-DCI based Multi-TRP operation with two TA enhancement, for the optional feature where the overlapping duration of the later of the two UL transmissions is reduced the following is concluded:
· there is no consensus to specify the overlapping duration in RAN1 specifications.
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