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1. Introduction
In RAN #94e, the Rel-18 WID of Further NR mobility enhancements are approved [1]. In the approved WID, Timing Advance management is a part of RAN1 objectives, 
	To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized



This summary includes the following: 
· Summary of companies’ views on each of open issues raised by interested companies
· Observation and recommended proposal based on the summary of companies’ views

2. Issue 1 – Initial TA acquisition 
Open issues on TA acquisition of the candidate target cell and company views are summarized below. 



Table 1 Summary for Issue 1 
	#
	Issue
	Companies’ views

	1.1
	Mechanisms to obtain TA of candidate cell



	Opt1: RACH based solutions
MTK, Rakuten Symphony, MTK, Rakuten Symphony, Huawei, ZTE, Vivo, CATT, Google(deprioritized), Spreadtrum, Nokia(CFRA), Interdigital, Intel, Oppo, Ericsson(with no RAR), NTT DoCoMo, Samsung(CFRA), Qualcomm(CFRA)
· Opt1.1: PDCCH ordered RACH
· Support: Huawei, ZTE, Vivo, CATT, Google(deprioritized), Spreadtrum, Nokia(CFRA), Interdigital, Intel, Oppo, Ericsson(with no RAR), NTT DoCoMo, Samsung(CFRA), Qualcomm(CFRA)
· Not support: Futurewei
Potential enhancements for Opt1.1:
· The configuration of RACH for candidate cell(s) needs to be applied before handover: Vivo, Spreadtrum, Intel, CATT, NTT DoCoMo, Apple, QC, OPPO
· Introduce cell indicator in PDCCH order: Nokia, CATT

· Opt1.2: UE-triggered RACH
· Support: Huawei(deprioritized), Samsung
· Not support: Futurewei, Spreadtrum, Qualcomm

· Opt1.3 higher layer triggered RACH from NW other than L3 HO cmd
· Not support: Qualcomm

Opt2: RACH-less solution
· Opt2.1: SRS based TA acquisition 
· Support: Huawei, vivo, CATT, Oppo, Qualcomm
· Not support: Futurewei

· Opt2.2: RACH-less mechanism as in LTE
· Support: Spreadtrum, Nokia, Intel, Apple, ZTE

· Opt2.3: UE based TA measurement(including UE based TA measurement with one TAC from serving cell)
· Support: Google, Interdigital(deprioritized), Xiaomi, Ericsson, NTTDoCoMo, Qualcomm, Futurewei, vivo

	1.2 
	RACH related issues
	· Whether to receive RAR after triggered PRACH transmission
· No: Ericsson, QC

· Whether RAR is received from serving cell or candidate cell
· From serving cell: Samsung, NTT DOCOMO

· CFRA or CBRA based RACH
· CFRA: CATT, Nokia, intel, Samsung, QC(CFRA only), NTT DOCOMO
· CBRA: Samsung(lower priority)
· Both: intel

	1.3
	Number of TAs associated with candidate cell(s) can be handled by UE 




	· At least one TA associated with candidate cell(s) can be handled by UE
· Huawei, CATT, ZTE
· The number of TA associated with candidate cell(s) can be handled by UE depends on UE capability
· vivo,MTK, NTT DOCOMO

	1.4 
	Whether two TA(s)/TAG(s) for a candidate cell can be configured
	Yes: Nokia(up to two), Huawei, Qualcom


	1.5
	TA acquisition of the candidate cell before cell switch command when it is deactivated SCell
	Support: Qualcomm, NTTDoCoMo, Apple, vivo, NTT DOCOMO



P1-1: closed in round 1
Proposal 1-1: On mechanism to acquire TA of the candidate cells, support PDCCH ordered RACH. 

	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	Fine with FL’s proposal 1-1

	vivo
	Support FL’s proposal 1-1.

	DCM 
	Support

	Futurewei
	We think PDCCH ordered RACH does not really fit into the inter-cell mobility. Our analysis in R1-2210853 shows that the UE needs to complete DL synchronization with the target cell first then performing RACH to the target. As a result, PDCCH ordered RACH cannot be performed in parallel with L1 measurement & DL synchronization, and not much UL synchronization latency is reduced. If RACH preamble is transmitted before DL synchronization with the target, the TA measured at the target cell is not reliable and RAR from the target cell cannot be reliably received by the UE either.  So far from the discussion we know that PDCCH ordered early RACH has issues including power and resource consumption inefficiency, serving cell interruption and increased complexity for handling the awkward situation of successful RACH(s) but pending connection with the candidate(s).  It can only work in the DC and very slow mobility scenarios where the UE can have connection with the source cell for long time.

In case RACH has to be used for TA acquisition, we support the straight forward approach suggested by Apple: simply the cell switch command triggers the UE performing RACH with existing procedure.

	Huawei, HiSilicon
	Fine with the proposal with the following editorial change
“On mechanism to acquire TA of the candidate cell(s), support PDCCH ordered RACH.”

	Lenovo
	Fine with the proposal, and would FL clarify it that other RACH procedures not triggered by PDCCH order are excluded yet?

	Nokia
	Support. We would like to make some minor changes with an addition of a FFS item to this agreement:

· Proposal 1-1: On mechanism to acquire TA of the candidate cells in Rel-18 LTM, support PDCCH ordered RACH. 
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.

	Ericsson
	Support

	ZTE
	We support FL’s proposal with HW’s update

	Mod
	@Futurewei: to my understanding, even if RACH can only be performed after DL synchronization, latency reduction can still be achieved since RACH of candidate cell(s) can be triggered before HO.
@Lenovo: this proposal just captures the view of majority companies. Supporting one alternative in this proposal doesn’t necessarily mean that other alternatives are precluded. However, based on views collected from companies’ contributions, there’re few proponents to the alternatives other than PDCCH ordered RACH.
Thanks HW for the editorial change, and Nokia for the suggestion, P1-1 is updated accordingly.
Proposal 1-1: On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, support PDCCH ordered RACH.
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.



P1-2: continue this discussion in round 2
Proposal 1-2: On RACH-less mechanism to obtain TA of the candidate cells, discuss and down-select among the following alternatives:
· Alt1: SRS based TA acquisition 
· Alt2: RACH-less mechanism as in LTE
· Alt3: UE based TA measurement(including UE based TA measurement with one TAC from serving cell)

	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	Suggest to add “at least one”. In our view, multiple alternatives can be supported, e.g. Alt3 does not require SRS Tx, while Alt1 may provide more scheduling flexibility

Proposal 1-2: On RACH-less mechanism to obtain TA of the candidate cells, discuss and down-select at least one among the following alternatives:


	vivo
	We are fine with the modification from QC.

	DCM
	Support in principle. We support QC suggestion.

	Futurewei
	Our discussion can be focused on Alt1 and Alt3. Alt2 is for the limited cases of source and target are collocated or the target cell size is very small, but its RACH-less mechanism (e.g. grant for initial TX) can be reused for Alt1 and Alt3. The scenarios of Alt2 can be covered by Alt1 or Alt3. We are open to discuss the possibility of allowing multiple alternatives. We are fine with Qualcomm’s suggestion.

	Huawei, HiSilicon
	We are generally fine with the way to identify the candidates for further study. However, the current description on the alternatives are not clear to align the understanding, especially for alt 1 and alt 3. For example, in Alt 1, what is assumption of TA used to transmit SRS? For Alt 3, we observed different solutions from companies on whether the TA acquired by UE will be reported to network or maintained by UE. We would suggest proponent companies can elaborate the key steps and be captured with the alternative.

	Nokia
	For the down selection, we support Alt2. Since Alt1 and Alt2 require additional processing/complexity at the network and UE side, the benefit of such mechanisms in addition to PDCCH ordered RACH (if agreed) needs to be clarified. 

	Ericsson
	For most network-based RACH-less procedures, no standardization is needed. Hence, it would be better to agree that RACH-less is supported and then discuss which additional standardization is needed.

	ZTE
	We are generally fine with FL proposal, but suggest to further clarify the difference between Alt1 and Alt3. In our view, Alt3 means that NW acquire TA and indicate to UE. so it is necessary to clarify what alt3 means. 

	Mod
	Thanks for the discussion and suggestion from QC. 
The following update is made for further discussion.
Proposal 1-2: On RACH-less mechanism to obtain TA of the candidate cells, discuss and down-select at least one among the following alternatives:
· Alt1: SRS based TA acquisition 
· Alt2: RACH-less mechanism as in LTE
· Alt3: UE based TA measurement(including UE based TA measurement with one TAC from serving cell)
As commented by HW, proponents of each alternative listed above are encouraged to elaborate the essential features, steps, functionalities as well as the corresponding proposals of their proposed RACH-less schemes.
@ZTE: to my understanding, Alt1 implies that TA can be measured by NW, while in Alt3 TA is calculated at UE side, regardless whether additional NW indication is needed. Maybe proponent of Alt 1 and 3 can elaborate in more details.

	Mod 


	
---------------------------Start of round-2 discussion on P1-2---------------------------------
Please feel free to add your company name in the list of answers for each question.
For each of the aforementioned alternatives, companies please provide your answer to the following questions:
· Alt1: SRS based TA acquisition 
· Q1: do you support this alternative?
· Yes: vivo, HW
· No: QC, Nokia, Lenovo, ZTE, SS, [DCM], [FW], Ericsson
· Q2: do you think this alternative is transparent to spec?
· Yes: 
· No: QC, Lenovo, DCM, FW, ZTE, vivo, HW, Ericsson
· Q3: if the answer to Q2 is no, what’s the procedure of this approach and the impact to spec?
· Alt2: RACH-less mechanism as in LTE
· Q1: do you support this alternative?
· Yes: Lenovo, ZTE, DCM, HW, Ericsson
· No: QC, FW
· Q2: do you think this alternative is transparent to spec?
· Yes: QC, Lenovo, DCM, FW, ZTE, HW, Ericsson
· No: 
· Q3: if the answer to Q2 is no, what’s the procedure of this approach and the impact to spec?
· Alt3: UE based TA measurement(including UE based TA measurement with one TAC from serving cell)
· Q1: do you support this alternative?
· Yes: QC, FW, vivo, Nokia, Ericsson(to study)
· No: Lenovo, ZTE
· Q2: do you think this alternative is transparent to spec?
· Yes: Nokia
· No: QC, DCM, FW, vivo, SS, Ericsson
· Q3: if the answer to Q2 is no, what’s the procedure of this approach and the impact to spec? 

	Nokia
	We are fine with Alt2. We are also fine with Alt3 as we think that this would not require any spec change. We do not support Alt 1 because of the following reasons:
· This would require significant spec change as SRS transmissions/reception towards/at the candidate cell would need to be configured. This might require resource reservation at the candidate cells to receive SRSs
· Not clear motivation for the need of this approach in addition to RACH-based solution. What are we gaining with this in return to our efforts to define all the details specially when we have limited TUs
· If the RAN1 decides to support SRS based TA acquisition, then why can’t we use SRS based measurements for cell switch decision (UL measurement based mobility). We suggest to study this along with UL measurements based mobility later.
· 

	QC
	For Alt1
· For Q1: Not Support
· For Q2: Not transparent
· For Q3: At least SRS should be allowed when candidate cell is deactivated SCell, and AP SRS on candidate cell should be triggered by source cell
For Alt2
· For Q1: No. Similar function can be achieved by other alternatives, e.g. cell switch cmd indicates TA=0, or same TAG configured for both source and target cells
· For Q2: Yes, transparent to spec or using other mechanism, e.g. TA indicated in cell switch cmd 
For Alt3
· For Q1: Support
· For Q2: No
· For Q3: At least NW needs to inform UE which candidate cell(s) to derive the TA and autonomously apply the derived TA upon receiving cell switch command


	Lenovo
	For Alt1
· For Q1: Not Support.
· For Q2: Not transparent
· For Q3: Similar view with Nokia, it would require significant spec change since SRS transmissions/reception towards/at the candidate cell need to be configured.
For Alt2
· For Q1: Support. 
· For Q2: Yes, transparent. 
For Alt3
· For Q1: Not Support
· For Q2: Not sure since the details of the solution is not clear now.

	DCM
	For each of the aforementioned alternatives, companies please provide your answer to the following questions:
· Alt1: SRS based TA acquisition 
· Q1: It depends on detailed design. Alt1 is good in terms with scheduling flexibility, but we don’t see whether scheduling flexibility is needed. We think PDCCH order RACH is enough.
· Q2: Not transparent.
· Q3: It is the same as QC answer. 
· Alt2: RACH-less mechanism as in LTE
· Q1: Yes.
· Q2: Yes.
· Alt3: UE based TA measurement (including UE based TA measurement with one TAC from serving cell)
· Q1: It depends on detailed design. 
· Q2: Not transparent.
Q3: NW needs to indicate UE the candidate cells to apply UE based TA measurement. Some UE behavior may be also defined in spec.

	Futurewei
	For Alt1
· For Q1: Open to further evaluation. 
· For Q2: Not transparent
· For Q3: The scheme should address UE power consumption issue and SRS detection reliability issue
For Alt2
· For Q1: Not needed. It can be covered by other methods e.g. Alt3. (see below)
· For Q2: Yes, transparent to spec or using other mechanism. 
For Alt3
· For Q1: Support
· For Q2: Not transparent
· For Q3: Following procedure of Alt3 is performed:
1. At preparation phase, an TA network adjustment factor is configured to the UE via RRC pre- configuration message for compensation in source/target asynchronous scenarios. The factor is set to 0 for synchronous case. 
2. At DL synchronization phase, upon acquiring/synchronizing with a candidate reference signal (e.g. SSB), the UE measures the timing difference between its local timing and the candidate reference signal timing, which is source-candidate RSTD.
3. When cell-switch is triggered, the source cell sends a source cell TAC together with cell switch command with target SSB or CSI-RS. 
4. Upon the reception of the serving cell TAC and cell switch command, the UE derives update from current serving cell TA:
                 delta Target_TA =  delta Source_TA (in TAC) + 2*RSTD + TA_NT_Adj_Factor
        Then the UE adjusts its timing advance with delta Target_TA and applies it for RACH-less UL data  
        TX to the target cell.
Note: in case RSTD =0 and TA_NT_adj_Factor = 0, it is the source TA = Target TA case of Alt2. In case 2*RSTD = - Source TA, it is the target TA = 0 case of Alt2. The RACH-less mechanism of Alt2 will be reused in Alt3.

	ZTE
	For Alt1
· For Q1: Not Support.
· For Q2: Not transparent
· For Q3: from our point of view, at least the following several aspects needs to be considered in term of spec impact: SRS resources for TA acquisition; how does source cell obtain the reception timing of SRS measured by the candidate cell; signaling for TA indication.
For Alt2
· For Q1: Support. 
· For Q2: Yes, transparent. 
For Alt3
· For Q1: Not Support
· For Q2: Not sure since we are not sure the details of the solution.

	vivo
	Alt1 
· Q1: support
· Q2: not transparent
· Q3: besides comments from QC, for inter-DU scenarios support of exchange of SRS configuration over gNB interface is needed, such as SRS configuration and timing offset measurement value.  
Alt3
· Q1: support
· Q2: No
· Q3:  if the UE is capable of multiple TAs’ maintenance, when receiving the TAC for the serving cell, TA(s) for candidate cell(s) can be derived by UE based on the DL receive timing differences between candidate cell(s) and the serving cell. And then UE autonomously applies the derived TA corresponding to the target cell upon receiving the cell switch command. While if the UE is not capable of multiple TAs’ maintenance, only when receiving cell switch command, the TA value of the target cell can be derived by UE based on the latest TAC for the serving cell and the DL receive timing differences between target cell and the source cell.

	Huawei, HiSilicon
	For Alt 1: 
Q1: Yes
Q2: No
Q3: To our understanding, Alt 1 at least including following steps:
· UE is configured by serving cell to transmit SRS(s) towards candidate cell(s) 
· FFS: the assumption of TA UE is used to transmit SRS, e.g. TA for the serving cell vs. estimation of TA of candidate cell)
· Candidate cell(s) estimate the TA/TA-offset for UE and forward it to serving cell.
· Serving cell indicates the TA/TA-offset corresponding to the target cell in cell switch command
For Alt 2:
Q1: It could be used in certain scenario 
Q2: It could be transparent in RAN1 spec

For Alt 3:
Q1: more information is required on what is the exact solution

	Samsung
	Our view added on the table above.
Q3 response for each alts as below:

Alt 1: We assume spec transparent support is possible only for limited scenarios. We don’t see a reason to support SRS based solution in addition to RACH-based solution where both needs UL transmission.
Alt 2: We wonder this alternative actually belongs to the scope of discussion. 	
Alt 3: UE needs to be indication/configured to perform the associated operation

	Mod
	Views of companies are updated as shown above.
@Samsung: sorry, I fail to see the response to each of Alts. Could you please check if my update captures your view correctly.

	Mod 
	Based on views of companies collected so far, the following proposals are listed for discussion.
Proposal 1-2-A: For RACH-less mechanism to obtain TA of the candidate cells, RACH-less mechanism as in LTE can be implemented by NW without spec impact.

Proposal 1-2-B: For UE based TA measurement(including UE based TA measurement with one TAC from serving cell), at least NW needs to inform UE which candidate cell(s) to derive the TA and autonomously apply the derived TA upon receiving cell switch command.  

	Ericsson
	As mentioned in our contribution and our previous comments, for most network-based RACH-less TA acquisition schemes, no standardization is needed. For those, all that is needed is for the network to be able to indicate the TA to the UE where the simplest is to have this the same for both RACH-lees and RACH-based is to indicate the TA value in the cell switch command. Comments for the proposal listed:
· SRS based: SRS detection for individual UEs in all candidate cells will lead to excessive load in configuration, overhead and detection of SRS. The technique can probably be transparent to RAN1 specifications.
· LTE based: With TA indication in the cell switch command, this is a network implementation issue
· UE-based TA measurements: We are open to study this



P1-3: continue this discussion in round 2
Proposal 1-3:  For TA management in L1/L2 based mobility, support at least one of candidate cells can be associated with one acquired TA other than the TA used for the serving cell
· FFS: the maximal number of TA associated with candidate cell(s) can be handled by UE

	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	Fine for the FL’s proposal 1-3

	Vivo
	Fine with the FL’s proposal 1-3.

	DCM
	Support

	Futurewei
	Fine with FL’s proposal.

	Huawei, HiSilicon
	Fine with the proposal.

	Lenovo
	Support.

	Nokia
	Support

	Ericsson
	It is still unclear to us why this agreement is needed.

	ZTE
	Current main sentence is not clear for us since we are not sure in which scenario two or more candidate cells are associated with on TA. For our point of view, only when a cell group is configured for a candidate cell, it is likely that two or more candidate cells are associated with on TA.

	Mod
	@Ericsson: in TA management, we need to determine the number of TA values that can be acquired for candidate cells. I think that’s why we need to discuss this.
@ZTE: the association between TA/TAG and candidate cell can be discussed separately.

	Mod
	---------------------------Start of round-2 discussion on P1-3---------------------------------

The latest version of P1-3 shown in Mr. Chairman’s note is copied as follows. Companies are invited to provide further comments to this proposal.

Proposal 1-3:  If it is handled by UE, for TA management in L1/L2 based mobility, support a candidate cell can be associated with one acquired TA other than the TA used for the serving cell
   FFS: the maximal number of TA associated with all candidate cell(s) can be handled by UE

	Nokia
	We were fine with the original proposal. But after seeing some concern from some companies, lets also define what we mean by UE handling because there is a lot of confusion about that. For example, 

Proposal 1-3:  If it is handled by UE, for TA management in L1/L2 based mobility, support a candidate cell can be associated with one acquired TA other than the TA used for the serving cell
· FFS: the maximal number of TA associated with all candidate cell(s) can be handled by UE
· Note: UE handling of a TA associated with a candidate cell may require one or more of DL synchronization with the candidate cell, PRACH transmission towards the candidate cell, associated RAR reception, etc.


	QC
	Suggest to remove “if it is handled by UE”, since it is also called as “handled” by UE in case of NW triggered TA measurement. In addition, add definitions of “TA handled by UE” for both NW triggered and UE based TA measurements

Proposal 1-3:  If it is handled by UE, for TA management in L1/L2 based mobility, support a candidate cell can be associated with one acquired TA other than the TA used for the serving cell
   FFS: the maximal number of TA associated with all candidate cell(s) can be handled by UE
· In case of NW triggered TA measurement, each TA handled by UE corresponds to a separate RACH/SRS config for the intended candidate cell, as well as a DL timing for the intended candidate cell, which is different from the DL timing(s) of any other serving/candidate cell 
In case of UE based TA measurement, each TA handled by UE corresponds to the TA derived for the intended candidate cell, which is different from the TA(s) for any other serving/candidate cell

	Futurewei
	We are in general fine with the text of Proposal 1-3. Fine with the modification suggested by QC. It is a UE capability issue.

	ZTE
	I feel that TA acquisition and TA maintenance are mixed together to be discussed, which will make the discussion complicated and unclear. We tend to discuss TA acquisition first and then TA maintenance until TA acquisition related issues is determined.
For proposal 1-3, we don’t understand what “if it is handled by UE” means. If only TA acquisition for candidate cells is discussed herein, we propose the following modification:

Proposal 1-3:  If it is handled by UE, for TA management in L1/L2 based mobility, support a candidate cell can be associated with one acquired TA other than the TA used for the serving cell
   FFS: the maximal number of actual acquired TA associated with all candidate cell(s) can be determined handled by UE capability

	vivo
	We agree with QC’s revision. As discussed online, the question is if NW maintains TAs then from UE perspective how to correspond the indicated TAC to intended candidate cell and corresponding DL timing. 

	Huawei, HiSilicon
	“if it is handled by UE” is not clear. The main bullet just says that a TA can be associated with a candidate cell other than the serving cell and can be acquired no later than the cell switch command. It is relevant to whether it is handled by UE or not. 

In order to capture the concern from companies on whether the acquired TA is maintained by NW or UE itself, we can add a FFS directly on this point, e.g. “FFS: the acquired TA is maintained by NW or UE before cell switch command”

As for the existing FFS, we think this UE capability only applies to the case where UE acquires/stores the TA before cell switch command. If the TA of candidate is acquired/stored TA at NW, the capability is related to how many candidate cells UE can acquire the DL sync, which is not only related to the TA management. 

	Samsung
	We prefer original version.
UE is always involved in TA acquisition procedure, and as number of TA increases, UE complexity should be increased, no matter whether acquired TA is informed to UE or not.
As response to QC’s modification, we are generally O.K. to capture details issues to be considered, but prefer not to mention algorithm which is not agreed yet. We also wonder whether different number should be considered for each solution.

Proposal 1-3:  If it is handled by UE, for TA management in L1/L2 based mobility, support a candidate cell can be associated with one acquired TA other than the TA used for the serving cell
   FFS: the maximal number of TA associated with all candidate cell(s) can be handled by UE
· The maximum number of TA to be decided considering In case of NW triggered TA measurement, each TA handled by UE corresponds to a number of TA maintained by UE, separate UL transmission RACH/SRS config for the intended candidate cell, as well as a DL timing for the intended candidate cell, which is different from the DL timing(s) of any other serving/candidate cell 
· In case of UE based TA measurement, each TA handled by UE corresponds to the TA derived for the intended candidate cell, which is different from the TA(s) for any other serving/candidate cell
  

	Mod
	Based on comments above, the following update is for further discussion.

Proposal 1-3:  For TA management in L1/L2 based mobility, support a candidate cell can be associated with one acquired TA other than the TA used for the serving cell
   FFS: the maximal number of actual acquired TA associated with all candidate cell(s) can be handled by UE
· In case of NW triggered TA measurement, each TA handled by UE corresponds to a separate RACH/SRS config for the intended candidate cell, as well as a DL timing for the intended candidate cell, which is different from the DL timing(s) of any other serving/candidate cell 
· In case of UE based TA measurement, each TA handled by UE corresponds to the TA derived for the intended candidate cell, which is different from the TA(s) for any other serving/candidate cell

	LGE
	We slightly prefer ZTE’s version. For the FFS bullet, We think the maximum number of concurrently/simultaneously managed TA associated with all candidate cell(s) is more likely up to UE capability.

	Ericsson
	We have a hard time understanding why discussing something mainly related to one option. We will not agree to any further discussion on this.



P1-4: continue this discussion in round 2
Proposal 1-4: On whether two TA(s)/TAG(s) for a candidate cell can be configured, discuss and down-select among the following alternatives:
· Alt1: Support two TA(s)/TAG(s) configuration for a candidate cell
· Alt2: Don’t support two TA(s)/TAG(s) configuration for a candidate cell
Note: for STRP operation, more than one TA/TAG per candidate cell is not needed

	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	We are fine for either Alt2 as baseline or Alt3 below

· Alt3: Support two TA(s)/TAG(s) configuration for a candidate cell configured with 2 TAGs for mDCI mTRP as being discussed in 9.1.1.2

	Vivo
	We prefer Alt-2 as baseline. Alt-1 is related to mTRP scenario, it can be discussed after the overall design is complete. 

	DCM
	
We think the motivation is for mDCI MTRP scenario. Hence, we suggest following revision.
· Alt1: Support up to two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP
· Alt2: Don’t support two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP


	Futurewei
	We think it is the association of TAG(s) with candidate SSB(s) should be configured to the UE. The number of TAGs to be configured in a MTRP environment depends on the number of TRPs in a target cell to be connected with the UE after the target cell becomes the new serving cell of the UE. When subsequent cell switch without additional RRC configuration is supported, all the association of TAGs with all the beams involving with the UE connection with the new serving cell should be pre-configured. 

The restriction on number of TAs to be handled by the UE at same time is addressed in previous question. Of cause the same number of the TAGs associated with the TAs will be used at the same time. But for TAG-beam association configuration, we don’t see a reason from RAN1 perspective to impose limitation on number of TAGs of a candidate cell to be configured to a UE.

We suggest not to make decision on this topic in this group, and leave the topic to mTRP session and RAN2.

	Huawei, HiSilicon
	For Alt 1, it is for UE support mDCI mTRP. We are fine to update the Alt 1 with either Alt 3 by QC or Alt 1 by DCM. 

	Lenovo
	OK with Alt-2 as baseline, and support to further study whether mTRP scenario is supported for L1/L2 based mobility.

	Nokia
	We support “up to two TA(s)/TAG(s)” for a candidate cell. It may be then on the network to decide and configure the UE to acquire either one or two TAs for a candidate cell.

	Ericsson
	 Ok to discuss. Unclear what is the difference between alt 1 and Qualcomm’s alt 3

	ZTE
	We support Alt-2

	Mod
	Thanks QC and DCM for the suggestions. The revision from DCM is listed as follows for further discussion.
@Futurewei: the association of TAG(s) with candidate SSB(s) can be discussed in separate issue. This proposal is more related to whether 2TA/candidate cell as MDCI based MTRP is considered for TA management of LTM.
@Ericsson: to me, Alt 1 and Alt 3 from QC are equivalent.
Proposal 1-4: On whether two TA(s)/TAG(s) for a candidate cell can be configured, discuss and down-select among the following alternatives:
· Alt1: Support up to two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP
· Alt2: Don’t support two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP

	Mod
	---------------------------Start of round-2 discussion on P1-4---------------------------------
Based on online discussion on Tuesday, the following revision of P1-4, companies are invited to provide further comments to this proposal.

Proposal 1-4: On whether two TA(s)/TAG(s) for a candidate cell can be configured, discuss and down-select among the following alternatives:
· Alt1: Support up to two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP with two TAs
· Alt2: Don’t support two TA(s)/TAG(s) configuration for a candidate cell 

	Nokia
	Support

	QC
	Prefer not to spend more time on this issue in RAN1. TAG configuration is RAN2’s issue. This agenda is for TA latency reduction. We are fine for the following conclusion instead (or even no conclusion)

Conclusion
Whether a candidate cell can be configured as mDCI mTRP with two TAs is up to RAN2

	Lenovo
	We are fine with the proposal in principle, however, we are also fine with the suggestion from QC if companies’ view can’t be converged.

	Mod
	@QC: regarding the proposed conclusion from QC, if a candidate cell is configured as mDCI mTRP with two TA, whether 1 or 2 TAs for this candidate cell should be acquired? 

To avoid potential confusion, the following update is made:

 Proposal 1-4: On whether two TA(s)/TAG(s) for a candidate cell can be configuredacquired, discuss and down-select among the following alternatives:
· Alt1: Support up to two TA(s)/TAG(s) configuration acquisition for a candidate cell if it is configured as mDCI MTRP with two TAs
· Alt2: Don’t support two TA(s)/TAG(s) acquisition configuration for a candidate cell

	DCM
	Support.
Please note that SCell can be also configured as candidate cell. So we think the scenario exists that at least an SCell (and also a candidate cell) is configured as mDCI mTRP

	Futurewei
	Suggest to separate the TA handling issue from the TAG association configuration issue, and leave the TAG configuration issue to RAN2. This group can skip this topic.

	ZTE
	Firstly, we would like to confirm the issue on TA configuration for candidate cell will be determined in RAN1 or RAN2.
Besides, we think that it it too early to discuss mDCI MTRP scenario since there is no clear and complete design scheme for the case of one TA for one candidate cell. If we are really going to decide this issue right now, we tend to support alt2. 

	Vivo
	In our view we first need to develop a basic solution to support L1/L2 mobility, it is not as simple as configuration of mDCI mTRP for a candidate cell. There will be a lot of impact including beam indication discussion in AI 9.12.1. With limited time available for this AI, we should first have workable overall framework to support L1/L2 mobility. 

	Huawei, HiSilicon
	The Alt 2 might not be correctly captured. Before cell switch command is issued, mDCI mTRP can be supported in serving cell. And a candidate cell may be one of the TRP already for data transmission. We do not think it is necessary to exclude such usage. 

The issue is whether mDCI mTRP is supported after cell switch command without further configuration in the target cell. The number of TA for mDCI mTRP itself is out of scope of this WI. Suggest following updates for Alt 2.
Alt2: Don’t support mDCI mTRP after cell switch command without further configuration in the target cell.

	LGE
	Same view with vivo. We can live with the proposal. However, if there is majority support of Alt 2, we can conclude Alt 2 is the baseline for LTM.

	Ericsson
	No need to discuss this at this time.



P1-5: closed in round 1
Proposal 1-5: Support TA acquisition of the candidate cell before cell switch command when it is deactivated SCell.

	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	Support. We prefer to extend to this case as well. Note current deactivated SCell does not allow PRACH/SRS Tx

	Vivo
	Fine with FL’s proposal 1-5. 

	DCM
	Support.
A question for clarification. If Proposal 1-1 and 1-5 are supported, it means that PDCCH order for PRACH on deactivated SCell is supported, right?

	Futurewei
	We support the RACH-less solution for TA acqusition. We don’t support to perform early RACH before the SCell activation command, especially repeat performing RACH to obtain the TA after expiry of TAT for inactivated PSCell/SCell. 

	Huawei, HiSilicon
	Support the proposal 1-5.

	Samsung
	Support

	Ericsson
	We are fine with this proposal.

	ZTE
	“deactivated” needs to be further clarified since such concept has not been defined or clarified in RAN2

	
	



P1-6: issue to be discussed in round 2
Proposal 1-6: For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indicator of candidate cell in DCI
· The configuration of RACH for candidate cell(s) 

	Company
	Input

	Mod
	Please share your views on P1-6 in this table.

	QC
	Suggest to at least add the following FFS. Otherwise, we have concern on this feature.

Proposal 1-6: For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indicator of candidate cell in DCI
· The configuration of RACH for candidate cell(s) 
FFS: whether RAR is needed or not after PRACH transmission is triggered

	Huawei, HiSilicon
	We suggest to change the “supported” to “considered”, as we did not know the solution yet.
For the first subbullet, we think a more general description would be sufficient for this meeting, like “indication RO of candidate cell in DCI”. Whether to use candidate cell ID is next level detail.
For the 2nd subbullet, is it the configuration for PRACH? We think it may be in RAN2 scope. 

	Mod
	@QC: the proposed FFS from QC can be discussed in issue #1.2

	
	

	Mod
	@HW: thanks for your comments. Regarding your question, my understanding is that if such configuration is needed for RAN1 operation, agreement/conclusion is needed. And how PACH is configured for candidate cell is up to RAN2.

P1-6 is updated according to the comments from HW.

Proposal 1-6: For PDCCH ordered RACH in LTM, at least the following enhancements are considered 
· Introduce indicator of candidate cell/RO of candidate cell in DCI
· The configuration of RACH for candidate cell(s)

	LGE
	Rather than support, we can further study. What is the “considered” exactly means? Prefer to revise as below:

Proposal 1-6: For PDCCH ordered RACH in LTM, study at least the following aspects enhancements are considered 
· Introduce indicator of candidate cell/RO of candidate cell in DCI
· The configuration of RACH for candidate cell(s)

	Ericsson
	Seems fine




P1-7: issue to be discussed in round 2
Proposal 1-7: For PDCCH ordered RACH in LTM, only CFRA is considered.
	Company
	Input

	Mod
	Please share your views on P1-7 in this table.

	QC
	Support

	Huawei, HiSilicon
	Support

	Samsung
	We prefer further discussion on specification issues of CBRA solution 

	LGE
	We can further study CBRA based solution.

	Ericsson
	See no reason at this point to exclude CBRA. If there is no RAR, it is transparent to the UE if it is CFRA or CBRA.



Issue #1.2  RACH related issues (to be discussed in round 2)
	Company
	Input

	Mod
	

	Mod
	Please share your views on the following issue.

For RACH procedure in TA management of LTM, please answer the following questions. 
· Q1: do you think RAR is needed or not after PRACH transmission is triggered?
· Yes: Lenovo, DCM, HW
· No: Nokia, QC, vivo, Ericsson
· Q2: if the answer to Q1 is no, what’s the procedure of RACH in TA management of LTM?
Based on collection of companies’ views, proposal could be drafted accordingly. 



	Nokia
	We support the scenario where RAR is not needed, and the estimated TA at a candidate cell can be transmitted to the serving cell. However, we need to check with RAN3 if this is OK with them as it requires inter-DU coordination. 

	QC
	For Q1: No need RAR. 
For Q2: For TA measurement purpose only, gNB just keeps on measuring PRACH and indicates the TA in the cell switch command. The benefit is to save tones of Msg2/3 and Msg4 as well in CBRA.

	Lenovo
	For Q1: RAR is needed.

	DCM
	For Q1: We think legacy PDCCH order with RAR reception should be baseline, because at least SCell should follow legacy design even if it is configured as candidate cell. Then, we’re open to consider no RAR for the candidate cells which are not serving cells..
For Q2: If no RAR is supported, UE needs to know for which cells RAR is needed and for which cells RAR is not needed, based on NW indication or predefined rule.

	ZTE
	For Q1, we understand this issue depends on whether the existing PRACH procedure is reused.

	vivo
	We think RAR from the target cell is not needed after PRACH transmission is triggered. In contrast, similar to Nokia’views,  the estimated TA at a candidate cell can be transmitted to the serving cell, and then the serving cell sends it to the UE before/in the cell switch command.  

	Huawei, HiSilicon
	Q1: we think RAR from the candidate cell can be supported considering less standard impact on the existing procedure. In the R18 mTRP discussion, the discussion is still based on UE deriving the 2nd TA from RAR.
Open to discuss other potential enhancement.

	Samsung
	For Q1: We assume RAR should be transmitted from serving cell if supported.

	Ericsson
	Receiving RAR will complicate and potentially delay the cell switch. The TA is then delivered in the cell switch command. 




Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
   The PDCCH order is only triggered by source cell
   FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
   Note: any other RACH-based solutions are for discussion separately

2. Issue 2 – TA indication
Open issues on TA indication and company views are summarized below. 
Table 2 Summary for Issue 2
	#
	Issue
	Companies’ views

	2.1
	Association between TA and candidate cell
	Opt1: Association between TA/TAG and candidate target cell implicitly:  
   MTK, Rakuten Symphony, CATT
· Opt 1.1: The association between TA/TAG and TCI states can be configured:  Samsung,CATT, MTK
Opt2: Association between TA/TAG and candidate target cell ID explicitly:
ZTE, Spreadtrum, Lenovo, Intel, OPPO, CMCC
· Opt 2.1: the association is provided as a part of candidate cell(s) configuration: Vivo, Apple, Qualcomm
· Opt 2.2: the association between TA/TAG and SSB(s)/TRS(s) is provided  as a part of candidate cell(s) configuration: Huawei, NTTDoCoMo
Opt3: Do not support associating the TA with a candidate cell: Google
Opt4: depends on the method of TA acquisition: Nokia


	2.2
	When does the TA value of candidate target cell being indicated?
	Opt1: before the cell switch command: Huawei,Vivo, Samsung

Opt2: in the cell switch command: Vivo, Spreadtrum, Interdigital,Xiaomi(NW based TA measurement),Oppo, Ericsson, Samsung, Qualcomm, CATT

Opt3: Depend on the TA acquisition mechanism: Nokia, NTT DOCOMO

Opt4: Not necessary: Xiaomi(UE based TA measurement)




P2-1: continue this discussion in round 2
Proposal 2-1:  Explicit association of TA/TAG and candidate cell is supported, the following solutions can be further discussed. 
· The association is provided as a part of candidate cell(s) configuration
· The association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cells(s) configuration 

	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	Fine for the FL’s proposal 2-1 as starting point

	vivo
	To make the proposal clear, we revise the proposal as follows:

Proposal 2-1:  Explicit association of TA/TAG and candidate cell is supported, the following solutions can be further discussed. 
· The association is provided as a part of candidate cell(s) configuration, i.e., adding TA/TAG id in candidate cell(s) configuration
· The association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cells(s) configuration 

	DCM
	Support

	Futurewei
	Fine with FL’s  proposal 2-1.

	Huawei, HiSilicon
	Support 

	Lenovo
	Support

	Samsung
	Not support. We prefer candidate cell TA to be associate to TCI which enables TA management without touching candidate cell RRC

	Nokia
	We would like to have the agreement of the TA acquisition mechanism (proposal 1-1 and 1-2) and number of TAs to be acquired (proposal 1-3) before we discuss this association mechanism, for example, if in case PDCCH order RACH is agreed and, in that procedure, if DCI contains the candidate cell index and then RAR comes from the candidate cell, then there is no need of any further association. Also, if only candidate cell’s TA can be acquired before cell switch then also there may no need of mapping. Therefore, it is important to first finalize the proposals 1-1, 1-2, 1-3 before we discuss this issue.

	Ericsson
	The key issue to discuss here is 2.2. Proposal 2-1 is irrelevant if option 2 in 2.2 is chosen. Hence, we should discuss 2.2 first.

	ZTE
	For list bullet, we don’t know why TA/TAG needs to be associated with SSB(s)/TRS(s).

	Mod
	---------------------------Start of round-2 discussion on P2-1---------------------------------
Companies are invited to provide further comments to this proposal.

	Nokia 
	Same view as we shared earlier. Let’s first settle the TA acquisition mechanism and the number of Tas which can be acquired before cell switch. If the need of association emerges from those agreements, then we can discuss this issue. 

	Lenovo
	We also have same concern with ZTE that why TA/TAG needs to be associated with SSB(s)/TRS(s) which seems irrelevant to the main bullet.

	vivo
	Share similar views with Nokia. If multiple TAs can be acquired before cell switch and UE is capable of multiple TAs’ maintenance, we prefer the first bullet to associate TA/TAG(s) and candidate cell(s).

	Samsung
	We agree on Nokia’s view. In addition, we need further agreement on how or when TA is informed to UE before we treat this issue. We don’t want to support solution which may need more RRC parameters to be reconfigured during L1/L2 centric handover

	LGE
	Support the first bullet only.

	Ericsson
	Agree with Nokia and vivo. 2.2 should be addressed first.




3. Issue 3 – TA updating
Table 3 Summary for Issue 3
	#
	Issue
	Companies’ views

	3.1
	Condition to trigger  TA updating for candidate cell(s)
	Opt1:  Expiration of TAT
Nokia, CATT, Ericsson, ZTE
Opt2: NW implementation based solution
e.g. timing difference between the received uplink signal (e.g. SRS) over the subframe boundary above a threshold(CATT)
e.g. based on measurement of uplink signal quality (Nokia)

	3.2
	TA updating mechanism for candidate cell(s)
	Opt1: NW based TA re-acquisition: Nokia(PDCCH order), Ericsson(trigger RACH), Qualcomm(trigger SRS), Rakuten Symphony, CATT(trigger SRS), NTT DOCOMO

Opt2: UE based TA re-acquisition:  Nokia(UE-initiated CFRA)



P3-1: continue this discussion in round 2
Proposal 3-1: On the condition triggering TA updating for candidate cell, discuss and down select from the following alternatives:
· Alt1: expiration of TAT
· Alt2: triggering of TA updating for candidate cell is up to NW
	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	We prefer Alt2. This is more aligned with NW controlled L1/L2 mobility. This is also more flexible.

	Vivo
	We prefer Alt-2, also would like to clarify that when the TAC for the serving cell is received, the TA for candidate cell(s) should also be updated based on UE-based TA measurement, i.e., the TAC for the serving cell and downlink receiving timing difference(s) between the serving cell and candidate cell(s) respectively.


	DCM
	Support. We prefer Alt2.

	Futurewei
	It depends on the TA acquisition scheme. For UE DL timing measurement-based approach, UE continue to update the DL timing difference of the candidates during the L1 measurement, derives the TA upon the reception of cell switch command. We prefer the scheme that do not need to update an early acquired TA – it can be an Alt3.

	Huawei, HiSilicon
	Alt 2 is preferred

	Lenovo
	We prefer Alt 2.

	Samsung
	We prefer Alt 2

	Nokia
	For now, we support both Alt1 and Alt2. We should add an FFS for the details on TA update mechanism which can be discussed once we finalize the initial TA acquisition mechanism. 

	Ericsson
	It is unclear to us why we are listed as supporting option 1. Updating TA should be entirely up to network implementation.

	ZTE
	Which alternative is selected depends on the method to acquire TA.

	Mod
	---------------------------Start of round-2 discussion on P3-1---------------------------------
Based on views collected in round 1, majority companies prefer Alt 2. So, the following proposal is provided for further discussion. 

Proposal 3-1: Triggering of TA updating for candidate cell is up to NW.

Companies are invited to provide further comments to this proposal.

	Nokia
	We are fine with the proposal, but we should also clarify that what kind of mechanism the NW would use to update the TA if needed. We support to use the same NW-triggered mechanism used for initial TA acquisition, i.e., RACH-based PDCCH order RACH.

	Lenovo
	 OK with the proposal and share with the same view with Nokia to further clarify the mechanism of NW triggered TA updating.

	Mod
	Thanks for the suggestion from Nokia and Lenovo, P3-1 is revised accordingly.
Proposal 3-1: Triggering of TA updating for candidate cell is up to NW.
· The same triggering mechanism used for initial TA acquisition, e.g, RACH-based PDCCH order RACH, is used.

	ZTE
	We don’t understand what “the same triggering mechanism” means.

	vivo
	Support proposal 3-1, and similar to comments from Nokia, some specific mechanisms can be listed to further discussion. We support updating TA for candidate cell(s) based on the DL receiving timing difference and the TAC upon receiving the TAC from the serving cell.

	QC
	Fine for the latest Proposal 3-1. Suggest the following polishing

The same triggering mechanism used for initial TA acquisition, e.g, RACH-based PDCCH order triggered RACH, is used.

	Mod
	Thanks for the suggestions from vivo and QC, the proposal is revised as
Proposal 3-1: Triggering of TA updating for candidate cell is up to NW.
· The same triggering mechanism used for initial TA acquisition, e.g, RACH-based PDCCH order triggered RACH, is used.

	LGE
	Support revised proposal 3-1.

	Ericsson
	Agree with the proposal. It is unclear to us what further needs to be discussed if this is up to the network.




4. Other issues
	#
	Issue
	Companies’ views

	4.1
	Whether cell switch confirmation is needed, and if so, the detailed mechanisms
	Support:
Interdigital

	4.2
	Whether the TA acquisition of the candidate cell shall be applied to a deactivated cell if this cell is a candidate cell 
	Support:
Oppo



5. Issues for offline discussion on Monday

Proposal 1-1: On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, whether the PDCCH order is triggered by source or target cell, etc.
· Note: any other RACH-based solutions are for discussion separately 
[Offline agreement]: On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
· Note: any other RACH-based solutions are for discussion separately 

Proposal 1-2: On RACH-less mechanism to obtain TA of the candidate cells, discuss and down-select at least one among the following alternatives:
· Alt1: SRS based TA acquisition 
· Alt2: RACH-less mechanism as in LTE
· Alt3: UE based TA measurement(including UE based TA measurement with one TAC from serving cell)

Proposal 1-3:  For TA management in L1/L2 based mobility, support at least one of candidate cells can be associated with one acquired TA other than the TA used for the serving cell
· FFS: the maximal number of TA associated with candidate cell(s) can be handled by UE

Proposal 1-4: On whether two TA(s)/TAG(s) for a candidate cell can be configured, discuss and down-select among the following alternatives:
· Alt1: Support up to two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP
· Alt2: Don’t support two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP

Proposal 1-5: Support TA acquisition of the candidate cell before cell switch command when it is deactivated SCell.

6. Issues for online discussion on Tuesday
Proposal 1-3:  For TA management in L1/L2 based mobility, support at least one of candidate cells can be associated with one acquired TA other than the TA used for the serving cell
· FFS: the maximal number of TA associated with candidate cell(s) can be handled by UE

Proposal 1-4: On whether two TA(s)/TAG(s) for a candidate cell can be configured, discuss and down-select among the following alternatives:
· Alt1: Support up to two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP
· Alt2: Don’t support two TA(s)/TAG(s) configuration for a candidate cell if it is configured as mDCI MTRP

Proposal 1-5: Support TA acquisition of the candidate cell before cell switch command when it is deactivated SCell.

7. Issues for offline/online discussion on Wednesday 
Proposal 1-6: For PDCCH ordered RACH in LTM, at least the following enhancements are considered 
· Introduce indicator of candidate cell/RO of candidate cell in DCI
· The configuration of RACH for candidate cell(s) 
· FFS: whether/how to transmit RAR

Proposal 1-2-A: For RACH-less mechanism to obtain TA of the candidate cells, RACH-less mechanism as in LTE can be implemented by NW without spec impact.

Proposal 1-2-B: For UE based TA measurement(including UE based TA measurement with one TAC from serving cell), at least NW needs to inform UE which candidate cell(s) to derive the TA and autonomously apply the derived TA upon receiving cell switch command.  
Proposal 1-3:  For TA management in L1/L2 based mobility, support one acquired TA for a candidate cell can be associated with one acquired TA other than the TA used for the serving cell is supported 
   FFS: the maximal number of actual acquired TA associated with all candidate cell(s) can be handled by UE
· In case of NW triggered TA measurement, each TA handled by UE corresponds to a separate RACH/SRS config for the intended candidate cell, as well as a DL timing for the intended candidate cell, which is different from the DL timing(s) of any other serving/candidate cell 
· In case of UE based TA measurement, each TA handled by UE corresponds to the TA derived for the intended candidate cell, which is different from the TA(s) for any other serving/candidate cell
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Previous agreements
RAN1 #110bis-e 

Agreement 
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)
 
Agreement
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
•         RACH-based solutions
e.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other than L3 HO cmd
•         RACH-less solutions
e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)
 
Agreement
For TA acquisition of a candidate cell before cell switch command is received, study at least the following alternatives of associating TA/TAG to candidate cell:
· Alt1: Associate TA/TAG and candidate cell implicitly, e.g.,
· the association between TA/TAG and TCI states can be configured
· Alt2: Associate TA/TAG and candidate cell explicitly, e.g.,
· the association is provided as a part of candidate cell(s) configuration
· the association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s) configuration

