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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
· Observations and recommended proposals based on the summary of companies’ views

2. Issue 1 – Initial TA acquisition for RACH-based solutions
Open issues on RACH-based solutions for TA acquisition of candidate target cell(s) and company views are summarized below. 
Table 1. Summary of views on Issue 1 
	#
	Issue
	Companies’ views

	1.1
	For RACH-based solution, how to configure PRACH resources for candidate cell(s)?



	PRACH configuration associated with each candidate cell:
Google, Lenovo, MTK(RACH resource configuration for candidate cell/beam is configured in the RRC reference/delta configuration), Spreadtrum, NTTDoCoMo, OPPO, ZTE(associated with RACH-ConfigCommon for the candidate cell as legacy), CATT, Huawei(RACH configuration for candidate cell should be separate from CellGroupConfig for candidate cell)

	1.2
	For RACH-based solution, how to indicate PRACH resources for a candidate cell to perform TA acquisition?
	Alt1: Use a new field in DCI format 1_0 for PDCCH order to carry the index of a candidate cell or a serving cell 
· Huawei, Vivo, NTTDoCoMo, CATT, Spreadtrum, OPPO, Lenovo, Google, Apple, QC
Alt2: Introduce bitmap of the TCI-states in DCI format 1_0 to trigger PRACH transmission
· MTK

	1.3
	CFRA or CBRA based RACH

	CFRA: Huawei, CATT, ZTE, Samsung, Qualcomm, Vivo, Nokia, MTK, NTTdocomo
CBRA: Samsung(lower priority)
Both CBRA & CFRA: KDDI, Intel

	1.4
	Whether to receive RAR after triggered PRACH transmission?
	Alt1: RAR is needed: ZTE, Futurewei, KDDI
Alt2: RAR is not needed: Ericsson, Qualcomm, Spreadtrum, OPPO, Intel, LG, Xiaomi, Interdigital, KDDI(for CFRA)
Alt3: whether RAR is needed can be configured: Huawei, Samsung, vivo, Nokia, MTK(indicated in PDCCH order), Xiaomi, Lenovo, Google, Apple, NTTDoCoMo.

	1.5
	If reception of RAR is indicated/configured, whether RAR is received from serving cell or candidate cell?
	From serving cell: Samsung, NTT, DoCoMo(from Spcell), MTK
From candidate cell: ZTE, Nokia, Futurewei, Apple



Companies are encouraged to show views/comments/suggestions on the following proposals.

P1-1-closed
Proposal 1-1: For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured in each candidate cell configuration. 

	Company
	Input

	Mod
	Please share your views on the above proposal.

	LGE
	OK in principle

	QC
	Not support. Configuring under candidate cell will require UE to validate/parse all candidate cells even they are later not selected for switch. We are fine for either configured under serving cell or under separate IE outside any cell (preferred), so UE only needs to parse the candidate cell config when it is selected for switch

	Nokia
	We can support this proposal once we confirm with RAN2 that the UE can read and process a candidate cell configuration before the cell switch. Also, we agree with QC, but since this is a RAN2 issue, this needs to be confirmed with them.

	Lenovo
	OK in principle, however, we have the same concern with QC, whether the PRACH configuration for candidate cell is configured under serving cell or under separate IE outside any cell should be further discussed.

	Futurewei 
	We have similar view as QC. For PDCCH ordered early RACH, RACH configuration for the candidates is better to be under serving cell or a separate IE so that when an early RACH is triggered, the UE only needs to apply the RACH configuration instead of applying all configurations of the candidate cell.

	Xiaomi
	RAN1 can decide what information about RACH of candidate cell(s) should be configured. The configuration signaling can be determined by RAN2. 

Proposal 1-1: For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices for each candidate cell should be pre-configured.
· The configuration signaling is decided by RAN2


	Mod
	Thanks for the comments and suggestions. I tend to agree with you that RRC signaling design is up to RAN2 decision. And then, from RAN1 perspective, we can just let them to know what is the necessary information for PDCCH-ordered RACH. To that end, P1-1 is revised as follows.

Proposal 1-1: For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured in for each candidate cell configuration. 


	vivo
	RACH configuration is RAN2’s issue and prefer to make decision after RAN2’s confirm.

	MTK
	Okay to the updated proposal

	NTTdocomo
	Support.

	Ericsson
	We are fine with the updated proposal

	FGI
	We are fine with the updated proposal. Indeed, RRC signalling design is RAN2’s work. RAN1 just needs to decide what is the necessary information we need for PDCCH ordered RACH.

	Huawei, HiSilicon
	We are fine with the updated proposal 1-1 by FL.
The configuration should be per candidate cell. However, the IE carrying the configuration should be determined in RAN2. At least we do not think such configuration should be in cellgroupconfig for candidate cell as it may not be parsed before CSC according to RAN2 discussion. 

	Lenovo
	Ok with the updated proposal.



For the 1st offline discussion:
Proposal 1-1: For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 

Agreemment
For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 
Note: the detailed signalling is left to RAN2

P1-2-closed
Proposal 1-2: The PDCCH order from the source cell contains the indication of candidate cell (e.g., a logic identity of a candidate cell or a serving cell).
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity
	Company
	Input

	Mod
	Please share your views on the above proposal.

	LGE
	OK in principle.

	QC
	Support. Prefer to add the following FFS for detailed PDCCH order PRACH implementation issue. The root issue is that UE needs to prepare/store separate RF configuration for each candidate cell not part of UL CA. So the number of such candidate cells should be UE capability. Also, the triggering timeline between DCI and PRACH can be longer due to RF config switch, which will also interrupt the UL Tx of serving cells. The issue is similar to SRS carrier switch described in 38.214->6.2.1.3

Proposal 1-2: The PDCCH order from the source cell contains the indication of candidate cell (e.g., a logic identity of a candidate cell or a serving cell).
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity
· FFS: For PDCCH order based PRACH on candidate cell without PUCCH/PUSCH, corresponding UE capability, timeline, interruption/prioritization rule

	Nokia
	Support.

	Lenovo
	Support.

	Futurewei
	Fine with the FL proposal.

	Xiaomi
	Support

	vivo
	Support.

	NTTdocomo
	Support.

	Ericsson
	Support

	FGI
	Support.

	Huawei, HiSilicon
	Support proposal 1-2 by FL

	
	



For the 1st offline discussion:
Proposal 1-2: The PDCCH order from the source cell contains the indication of candidate cell (e.g., a logic identity of a candidate cell or a serving cell).
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity
Proposal 1-2-1: 	Comment by CATT: Please provide your comments to this issue in P1-5
· FFS: For PDCCH order based PRACH on candidate cell without PUCCH/PUSCH, corresponding UE capability, timeline, interruption/prioritization rule
Agreement
The PDCCH order from the source cell contains the indication of candidate cell.
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity

P1-3
Round 1
Proposal 1-3: For PDCCH-order based RACH on candidate cell, only CFRA is supported.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	LGE
	Support.

	QC
	Support. CFRA is sufficient. CBRA needs Msg3 for contention resolution

	Nokia
	Support.

	Lenovo
	Support.

	Futurewei
	OK with FL proposal. CFRA with Msg2 from the candidate cell seems better than CBRA which require Msg3, 4 to resolve contention which introduces more delay. The cost of CFRA is that the dedicated preamble resources need to be pre-configured for all the candidate cells. The resource maybe locked for long time. Anyway, it is a known low resource efficiency issue with PDCCH ordered early RACH.

	Xiaomi
	Support

	vivo
	Support.

	MTK
	Support

	NTTdocomo
	Support.

	Ericsson
	Whether to use CFRA or CBRA can be left for network implementation. With no RAR; there is no need for the UE to know if this is CBRA or CFRA.

	Huawei, HiSilicon
	Support

	
	



For the 1st offline discussion:
Proposal 1-3: For PDCCH-order based RACH on candidate cell, only CFRA is supported.

Round 2
	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Support Proposal 1-3. Given that PRACH both with and without RAR are likely to be specified, we prefer to deprioritize/exclude CBRA. We think CFRA can do everything

	Huawei, HiSilicon
	Support proposal 1-3.  CBRA may introduce additional latency on contention resolution to acquire TA.
During the offline discussion, company have concern on restriction of the preamble index selection within CFRA pool. However, without such pool, the contention cannot be avoided even if gNB indicate specific preamble to UE because UE in candidate cell may randomly select a preamble which is overlap with the preamble index indicated for LTM purpose.  

	ZTE
	Support Proposal 1-3, and considering latency caused by CBRA and limited time for this WI, we prefer to only support CFRA in Rel-18 LTM.

	LGE
	Support Proposal 1-3. We are also OK to focus on CFRA case.

	Futurewei
	Support Proposal 1-3. Since we want to minimize the delay of early RACH, we want to avoid the RACH procedure of contention resolution. When RAR from the candidate cell is allowed, we can simply reuse the legacy RACH procedure for inter-cell HO.

	Lenovo
	Support Proposal 1-3.

	Xiaomi
	Support. In offline discussion, Ericsson believed that this was NW implementation issue. But we prefer to keep this restriction, otherwise there will be contention issue which most companies want to avoid. 

	
	


	
P1-4
Round 1

Proposal 1-4: For PDCCH ordered-RACH, whether RAR is needed can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· UE should not retransmit PRACH with power ramping
· FFS: if reception of RAR is configured/indicated, whether RAR is received from serving cell or target cell
· If RAR is received from the target cell, Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received

	Company
	Input

	Mod
	Please share your views on the above proposal.

	LGE
	Selecting either option of Alt 1(RAR is needed) or Alt 2(RAR is not needed) is more preferred. As we can see in sub-bullets, both options need further spec efforts from legacy. Prefer to focus on either option considering limited TU of this agenda.

	QC
	We prefer support no RAR reception first. The procedure is clear. It is not clear on the benefit for RAR reception, and the corresponding procedure is also new, e.g. there is no PRACH and RAR on different cells today, while transmitting Msg1 + receiving Msg2 on candidate cell seems violate the HO purpose. But we are open to discuss this option further. 

Proposal 1-4: For PDCCH ordered-RACH, at least no RAR reception is supported
· […]

	Nokia
	Support.

	Lenovo
	Support.

	Futurewei
	We do not support Proposal 1-4. We think no-RAR from the candidate cell will cause the more problems than benefit:
1) Introduced additional backhaul delay on top of RACH delay for the UE to receive the target TA. Note: RAN2/3 already agreed for LTM there is no source DU and target DU direct connection/interface to be developed. The target TA needed to be delivered from target-DU ->CU-> source-DU-> UE.
2) Introduced additional delay for the source DU/cell before issuing the cell switch command. This will increase the LTM cell switch failure rate.
3) Without RAR from the candidate DU, existing RACH preamble retransmission process is broken. If only one preamble transmission is allowed, the reliability of RACH is compromised. If we rely on the source cell to trigger the retransmission, a new RA response time window needs to be added and the awareness of the Msg1 failure is largely delayed.
4) Non RAR introduce changes at the DU/CU interface, and has more impact to RAN2 and RAN3. Unless the non-RAR is only used in intra-DU LTM scenario.
The benefit of no-RAR is only reduce some DL interruption in case DCCA is not enabled. Comparing with the problems introduced by no-RAR, it is not worth to support the no-RAR option. Even make it configurable, UE still need to support both. Increase of complexity cannot be avoided. Since RAR of RACH is part of MAC which is handled by RAN2, and whether to have RAR has more impact to RAN2 and RAN3, we would suggest to let RAN2/3 to discuss it and make the decision on this issue.

	Xiaomi
	Support

	vivo
	Support.

	MediaTek
	Support the compromise proposal

	NTTdocomo
	We support in principle. No RAR is certainly beneficial for candidate cell. So, we are open to support no RAR for candidate cell which is not current serving cell. However, we think RAR is needed for at least candidate cell which is current serving cell since current serving cell should follow legacy. 
For second sub-bullet, we do not understand why PRACH retransmission with power ramping is not needed. When PRACH is not received on candidate cell and TA of the candidate cell should be acquired, (i.e., next PRACH is transmitted on the same candidate cell, e.g., indicating the same beam), how could PRACH be received on candidate cell if power ramping is not supported?  Thus, we think PRACH with power ramping should be considered in some cases.

Proposal 1-4: For PDCCH ordered-RACH, whether RAR is needed can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· UE can not transmit PRACH with power ramping in some conditions. FFS the conditions (e.g., if UE receives PDCCH order again indicating the same candidate cell with the same beam index).
[…]

	Ericsson
	We support

	FGI
	We support FL’s proposal.

	Mod
	Based on comments from Docomo, the following update is made.

Proposal 1-4: For PDCCH ordered-RACH, whether RAR is needed for candidate target cell(s) can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE can should not retransmit PRACH with power ramping or not
· FFS: if reception of RAR is configured/indicated, whether RAR is received from serving cell or target cell
· If RAR is received from the target cell, Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received


	Huawei, HiSilicon
	For the case RAR reception is not configured, the current sentence “UE should not retransmit PRACH with power ramping” is clear. It may imply the retransmission of PRACH without power ramping is still possible.  We think the intention is UE do not retransmit PRACH if RAR is not received, no matter power ramping is used or not.  Moreover, as UE does not know whether PRACH is received or not through RAR reception and failure may be due to low initial transmit power at UE, it would be beneficial to introduce TPC bits in PDCCH order to help UE determine its transmit power for the subsequent PRACH transmission triggered by PDCCH order.

For the case RAR reception is configured, the similar hierarchical structure of proposal should be kept as those for the case of RAR reception is not configured. 

We suggest update proposal 1-4 as follows

Proposal 1-4: For PDCCH ordered-RACH, whether RAR is needed can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· UE should not retransmit PRACH when RAR is not received
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH orderwith power ramping
· FFS: if reception of RAR is configured/indicated, 
· FFS: whether RAR is received from serving cell or target cell
· If RAR is received from the target cell, Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received


	
	



For the 1st offline discussion:
Proposal 1-4: For PDCCH ordered-RACH, whether RAR is needed for candidate target cell(s) can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE can should not retransmit PRACH with power ramping or not
· FFS: if reception of RAR is configured/indicated, whether RAR is received from serving cell or target cell
· If RAR is received from the target cell, Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received


Revised Proposal 1-4: For PDCCH ordered-RACH, whether RAR is needed can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: UE should not retransmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH orderwith power ramping
· FFS: if reception of RAR is configured/indicated, 
· FFS: whether RAR is received from serving cell or target cell
· FFS: content of RAR
· FFS: If RAR is received from the target cell, Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received

Working Assumption
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: UE should not retransmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated, FFS
· whether RAR is received from serving cell or target cell
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· content of RAR
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received
· Introduce UE capability to support with RAR only, without RAR only, or both
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
Round 2
	Company
	Input

	Mod
	Please share your views on the above working assumption.

	QC
	Fine for the proposal as compromise. We are also fine to have one default scheme, which can be selected later in UE feature when the two schemes are more clear

	Nokia
	As discussed with QC, for the UE capability, we can mention that the “RAR only” is the baseline scheme for UE to support. Based on that we can have the following updated proposal:

[…..]
· Introduce UE capability to support with RAR only, without RAR only, or both, where the UE capability to support with RAR only is the baseline UE approach.
[….]

	Huawei, HiSilicon
	As for the UE capability part, we agree with the intention from QC that UE should have freedom the report the capability to support RAR reception. However, it may be waste of capability bit just for RAR reception. These features might be used together with others, e.g. RAR reception may be used together with beam indication before CSC, while no RAR reception should be together with beam indication with CSC.  We should review the FG altogether and determine whether it should be a component of a FG or a sperate FG. Suggest a more general wording like “UE can report whether to support RAR reception or skip RAR reception for LTM separately”. 

	Mod
	Regarding the UE capability issue, based on suggestions from QC, Nokia and HW, the following update is presented for further discussion.

[…..]
· UE can report the support with RAR only, without RAR only, or both, where support of one default scheme is the baseline UE approach.
[….]


	ZTE
	Considering the progress, we can accept the compromise proposal, but for first FFS, I understand that we need to discuss whether UE should re-transmit PRACH, rather no re-transmit PRACH that is just one candidate among many schemes. In legacy, if RAR is not received by UE, UE will attempt to re-transmit PRACH until PreambleTransMax provided by RRC before random access procedure is completed. Similar logic for Rel-18 LTM,  we need to clarify UE behavior after PRACH transmission and before cell switch command, e.g., how to let UE terminate re-transmit PRACH in advance, one possible solution is to reuse legacy rule, that is, UE can terminate PRACH transmission when the times of PRACH transmission reach a specific threshold that is configured by RRC (e.g., PreambleTransMax is set as the minimum value 3) .  

	Mod
	Thanks Ling for the comments. As shown below, proposal 1-4 is further revised accordingly. 
Proposal 1-4: For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated, FFS
· whether RAR is received from serving cell or target cell
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· content of RAR
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support with RAR only, without RAR only, or both, where support of one default scheme is the baseline UE approach
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement

	LGE
	If it is the only way forward, we can live with it. We have one comment on the below sub-bullet. In our view, “if RAR reception from the target cell is configured to UE” can mislead that whether RAR is received from serving cell or target cell is configurable by NW. We think that the original wording is more crystal clear, which can be discussed later if RAR from target cell is supported.
· if RAR is received from target cellreception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE

	Futurewei
	For legacy RACH in mobility HO, RAR is only from the target cell. The legacy RAR carries TA and other information for CBRA. If early RACH only support CFRA, then RAR only carries TA. If using RAR is indicated, sending RAR from the source cell defeats the purpose, its impact to network interface and delay is the same as no-RAR. For sending TA from the source serving cell to the UE, why we need a separate RAR to carry TA instead of letting cell switch command to carry TA?
Therefore, there is no need to further study whether RAR is sent from the serving cell or target. If RAR is indicated, it only makes sense to be sent from the target cell. We suggest the following changes:
· If reception of RAR from the target cell is configured/indicated, FFS
· whether RAR is received from serving cell or target cell
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· content of RAR
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received

 

	Lenovo
	Support the latest proposal.

	Xiaomi
	About “if RAR reception from the target cell is configured to UE”, we have concern about the wording (We raised hand during online discussion to comment on this, but the chair did not notice😟). Based on current wording, it seems that whether the RAR is received from serving cell or target cell is configured by NW. From our understanding, this issue, whether RAR is received from serving cell or target cell, is not a configurable problem. We have to make a choice, receiving from serving cell, or target cell.
· If reception of RAR is configured/indicated, FFS
· whether RAR is received from serving cell or target cell
· if RAR reception is received from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
For the UE capability part, we actually don’t understand why RACH with RAR or without RAR is a UE capability issue. I mean, is there any device that can not receive RAR? If there is, how does it connect to NW. And, if UE should not receive RAR during RACH is configured/indicated by NW, the UE just does not receive it. In short, we are not a fan of introducing UE capability.

	NTT DOCOMO
	We suggest adding a note to clarify the meaning of ‘candidate cell(s)’ in the proposal, i.e., whether the candidate cell(s) include the serving cell(s) configured as candidate cells, to make sure all companies have common understanding.
Regarding UE capability part, we share the view with Xiaomi.

	Mod
	@LGE @Xiaomi: your comment makes sense to me, the following is changed accordingly.
@Futurewei: thanks for your reasoning. However, as different companies may have different understanding on whether RAR should be received from serving cell or target cell, it would be better to keep current wording for this part. Definitely, we finally need to make our choice later. But for now, I’m afraid that such change could incur more argument and detain the progress on some more essential issue. After we agree on the framework, we would be able to spent more time on further detailed design.
@DOCOMO @Xiaomi: regarding the capability issue, I fully agree with you that the reception of RAR from serving cell should anyway be supported. However, under the circumstance of LTM, in addition to the RAR reception from serving cell, whether reception of RAR from target cell is supported might have impact on UE implementation. That’s why we include the capability part in the proposal.
@DOCOMO: let’s focus on the main framework and try to move forward first, remaining details like further refinement on the definition of candidate cell, if needed, can be treated step by step later. 

Proposal 1-4: For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated, FFS
· whether RAR is received from serving cell or target cell
· if RAR is received from target cellreception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· content of RAR
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support with RAR only, without RAR only, or both, where support of one default scheme is the baseline UE approach
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement



P1-5
Round 2
Proposal 1-5: For PDCCH order based PRACH on candidate cell without PUCCH/PUSCH, further study the corresponding UE capability, timeline, interruption/prioritization rule, etc.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	I would like to further explain this FFS proposal to facilitate the implementation. There is also a more detailed proposal draft at the end. Pls feel free to comment. The goal is for company to further check internally. 

The issue is that for PRACH on candidate cell not part of UL CA, UE needs to prepare/store separate RF config for each such candidate cell. This is because UE needs to change RF config from UL CA to that candidate CC for PRACH. The RF config includes the Tx filter, etc. In case of UL CA, RAN4 has requirement on the CA emission mask, so UE needs to tune the Tx filter to match the UL CA channel BW to satisfy the requirement. Similarly, RAN4 has emission mask requirement for single CC case as well. Therefore, the triggering timeline between DCI and PRACH will be longer due to the corresponding RF config generation and switch. This additional triggering latency could be long, since UE is difficult to prepare in advance without knowing which candidate cell will be triggered for PRACH. In addition, the RF config switch may also interrupt the UL Tx of serving CCs. Those issues are similar to SRS carrier switch described in 38.214->6.2.1.3.

[bookmark: _Toc29802930][bookmark: _Toc36107672][bookmark: _Toc37251446][bookmark: _Toc45888326][bookmark: _Toc45888925][bookmark: _Toc29801881][bookmark: _Toc29802305][bookmark: _Toc21344394]Table 6.5A.2.2.1-1: General NR CA spectrum emission mask
	ΔfOOB
(MHz)
	Spectrum emission limit(dBm)
	MBW(MHz)

	± 0 - 1 
	-13
	Min(0.01*BWchannel_CA, 0.4)

	± 1 - 5
	-10
	1MHz

	± 5 – BWchannel_CA
	-13
	1MHz

	±BWchannel_CA- BWchannel_CA+5
	-25
	1MHz




The above issues can be summarized as the following proposal for FFS
· For the 1st subbullet, the existing PDCCH order time line is defined in 38.213->8.1
· For the 2nd subbullet, as a similar issue, the interruption/prioritization due to SRS carrier switching is described in 38.214->6.2.1.3 and 38.133->8.2.2.2.9

Proposal: 
FFS at least the following issues on PDCCH-order based PRACH for candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured
· Whether longer triggering timeline between DCI and PRACH is needed and the value if needed
· Any impact/interruption on UL Tx of serving CCs due to the PRACH Tx


	Nokia
	We support to study the issues mentioned by QC.

	ZTE
	We are open to discuss this issues.

	Futurewei
	We support to discuss this topic as suggested by FL. We can start from the issues raised by QC.

	Lenovo
	OK to discuss this issue.

	Xiaomi
	Support. And sending a LS about this issue to RAN4 maybe helpful.




3. Issue 2 – Initial TA acquisition for RACH-less solutions
Open issues on TA acquisition of the candidate target cell(s) for RACH-less solutions and company views are summarized below. 
Table 2. Summary of views on Issue 2 
	#
	Issue
	Companies’ views

	2.1
	Initial TA acquisition for RACH-less solutions 
	Alt1: SRS based TA acquisition
· Support: Huawei(SRS+RSTD), Vivo,OPPO, CATT, Qualcomm(UE reports RX timing difference)
· Not support: Futurewei, Nokia, Spreadtrum, Lenovo, NTTdocomo
Alt2: RACH-less mechanism as in LTE
· Support: ZTE, Samsung, Spreadtrum, Intel, Apple, Nokia
Alt3: UE based TA measurement(UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA command for the current serving cell)
Support: Ericsson, Qualcomm, Vivo, Nokia(with lower priority), NTTDoCoMo(UE optional), OPPO, Intel, Xiaomi, Google, CMCC, Futurewei
Not support: Lenovo



Companies are encouraged to show views/comments/suggestions on the following proposals.

P2-1
Round 1

Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE can be supported by indicating TA=0 or the latest TA value of the source cell.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	Fine for the conclusion. 

	Nokia
	Fine with the conclusion, but we need to finalize other details, where/how will the source cell indicate the TA, e.g., in the cell switch command, in a dedicated TA field?

	Lenovo
	Ok with the conclusion.

	Futurewei
	We agree with the observation. But we would like to point out that the two very special case is included in Alt3 via corresponding configurations and DL timing measurement without separate effort.

	Xiaomi
	OK

	vivo
	Fine with the conclusion and RACH-less mechanism can be achieved by Alt3.

	NTTdocomo
	Support.

	Ericsson
	We do not want to limit to the LTE case but have the possibility to also signal other values to the UE. With the TA in the cell switch command, the UE does not need to how the network has found the new TA.

	FGI
	Support.

	Mod
	@Futurewei: I agree with you that if Alt-3 is supported, the two values can actually be included. Also, I’d like to explain that with this proposed conclusion, we do not intend to introduce any extra spec effort in addition to R-18 LTM.
Based on Ericsson’s comment, the following note is added for further discussion.

Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE can be supported by indicating TA=0 or the latest TA value of the source cell.
· Note: this doesn’t mean to preclude TA values other than 0 and the latest TA value of the source cell.


	Huawei, HiSilicon
	support

	Lenovo
	Support



P2-2
Round 1
Proposal 2-2: TBD
	Company
	Input

	Mod
	Details/proposals on Alt1 and 3 can be presented in this table. Depending on the opinion of majority companies and progress of our discussion, FL proposal can be drafted later. 

	QC
	We think the benefit of Alt3 is clear on reducing overhead, interference, implementation issue due to PRACH on candidate cell. To our understanding, good knowledge on DL Tx timing difference is feasible at least in intra-DU case. Many solutions are introduced in IEEE 1588/802.1AS

	Futurewei
	We think to address the latency issue in fast cell switch scenarios of LTM, RACH-less solution is required. Due to the merits of Alt3, we think it is a good base line RACH-less solution. We see the benefits and we are open to the possibility of converged Alt1 and Alt3 solution, i.e., the Alt3 determined initial TA can be used for the initial UE UL transmission of SRS to the target cell. We think at least the UE initial UL transmission to the target cell can be SRS and UL sync inaccuracy tolerable short data block. SRS can be used by the target cell for further fine TA tunning. 

	vivo
	We share similar view with QC and Alt3 should also be supported. And, only spec impact is introducing a new UE capability.



Round 2
	Company
	Input

	Mod
	Based on feedback from companies, only one company showed their concern on Alt3. In addition, the spec impact identified by the proponents of Alt3 is UE capability. So, the following proposal is drafted for discussion.
  
Proposal 2-2: UE based TA measurement(UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA command for the current serving cell) is supported. 
· Note: except for UE capability aspect, no RAN1 spec is impacted. 

	Xiaomi
	Not Ok with the Note.
From our understanding, there are at least two issues may have impact to spec. First, T0, which is an inherent time difference when serving cell and candidate cell are not synchronous, should be configured for UE. Secondly, when will this kind of measurement should be performed, periodically or triggered by Network?

Proposal 2-2: UE based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA command for the current serving cell) is supported. 
· FFS: Impact on RAN1 spec.



4. Issue 3 – Association between TA/TAG and candidate target cell
Open issues on TA indication and company views are summarized below. 
Table 3. Summary for Issue 3
	#
	Issue
	Companies’ views

	3.1
	Association between TA and candidate cell
	Opt1: implicit association between TA/TAG and candidate target cell:  
   Interdigital
· Opt 1.1: The association between TA/TAG and TCI states can be configured:  Samsung, MTK
Opt2: explicit association between TA/TAG and candidate target cell ID:
ZTE, Spreadtrum, Lenovo, Intel, OPPO, CMCC, Nokia, LG
· Opt 2.1: the association is provided as a part of candidate cell(s) configuration: vivo, Apple, Qualcomm, NTT DoCoMo
· Opt 2.2: the association between TA/TAG and SSB(s)/TRS(s) is provided  as a part of candidate cell(s) configuration: Huawei
Opt3: Do not support associating the TA with a candidate cell: Google




P3-1
Proposal 3-1:  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 proposal.

	LGE
	Support Opt 2.1.

	QC
	Fine for Proposal 3-1, and prefer Opt 2.1.

	Nokia
	Before finalizing one of the options, we should first finalize the details of PDCCH order RACH. 
In case, the TA is sent in the cell switch command, which would also contain the target cell identity, do we need any additional association (TAG/TA ID)? Or, if the TA is sent in a RAR message from the target cell – do we need any additional association (TAG/TA ID)?
It is not clear when this kind of association is needed. In legacy TA acquisition, such association is needed when a TAC is sent, but we haven’t agreed on the need of such TAC type message yet.  
We may need such association for CA or mTRP in the target cell, but lets clarify the scenarios first. 

	Lenovo
	Support Opt 2.1.

	Futurewei 
	Support Proposal 3-1, we support Opt 2.2 and think Opt. 2.2 is the details for Opt. 2.1. The configuration should be down to the beam level to facilitate target beam handling for mobility. An example would be the target cell has mTRPs, in order to support subsequent cell switches, the UE operations with TAC in the new serving should be supported without new RRC configuration in the new serving cell.

	Xiaomi
	Fine with proposal 3-1. Support option 2.1

	vivo
	Support Opt 2.1.

	NTTdocomo
	Support Opt 2.1.

	Ericsson
	Agree with Nokia that this can be discussed once the details of the TA handling is agreed

	FGI
	We are fine with FL’s proposal. 

	Huawei, HiSilicon
	The association should be explicitly with candidate cell, e.g. with SSB/TRS. The detail IE can be left for FFS. The “as a part of candidate cells(s) configuration” should be further clarified whether it implies cellgroupconfig of candidate cell or other IE. 

	
	




5. Issue 4 - TA updating
Table 4. Summary for Issue 4
	#
	Issue
	Companies’ views

	4.1
	Condition to trigger  TA updating for candidate cell(s)
	Opt1: UE-based updating(e.g. TAT maintained at UE side)

Opt2: NW based updating(the network maintains the TA values for the candidate cells and signals the value for the target cell during cell switch command)
Ericsson, Interdigital, Xiaomi, Nokia(based on UL signal quality etc), Qualcomm(cell switch command can trigger SRS to refine the TA for the new cell), NTTdocomo



P4-1
Proposal 4-1(proposed conclusion): The condition triggering TA updating/re-acquisition for candidate cell is up to NW.

	Company
	Input

	Mod
	Please share your views on the above issue.

	QC
	We think it is better to restrict to PDCCH-order based scheme for now. Other schemes are still unclear. 

The condition triggering TA updating/re-acquisition for candidate cell is up to NW at least for PDCCH-order based TA acquisition.

	Nokia
	Support QC’s proposal. 

	Lenovo
	Support QC’s proposal.

	Futurewei
	We agree with that for now early TA acquisition/update is triggered by NW.

	Xiaomi
	Agree with QC’s modification. And there is another issue we are worried about. The TA may not be valid if UE does not receive the triggering signaling, that is PDCCH order, for a long time. An FFS should added to deal with this issue.

Proposal 4-1(proposed conclusion): The condition triggering TA updating/re-acquisition for candidate cell is up to NW at least for PDCCH-order based TA acquisition.
· FFS: What if UE does not receive the triggering signaling for a long time


	Mod
	Based on comments above, the proposal is revised accordingly.
Proposal 4-1(proposed conclusion): At least for PDCCH-order based TA acquisition, The the condition triggering TA updating/re-acquisition for candidate cell is up to NW.

@Xiaomi: as what we have in this proposal, the condition triggering TA updating/re-acquisition for candidate cell is up to NW. So, it’s up to NW whether/when to trigger the updating. 


	vivo
	We think this issue is related to the approach of initial TA acquisition and the procedure of TA maintenance, it should be discussed after agreements/conclusions on the above issues are achieved. 

	NTTdocomo
	Support

	Ericsson
	Did we not agree this last time?

	FGI
	We are fine with FL’s revised proposal.

	Mod
	@vivo: at least we agreed to support TA acquisition solution based on PDCCH ordered RACH. So, the part in red is added.
@Ericsson: in the last meeting we agreed to use the same triggering mechanism as in initial TA acquisition. In this proposal, what we’re trying to conclude is the condition triggering TA update.

	Huawei, HiSilicon
	Fine with the moderate’s updated proposal 4-1.

	LGE
	OK with the updated proposal 4-1.

	Lenovo
	Fine with the updated proposal 4-1.




6. Other issues
Table 5. Summary for other issues
	#
	Issue
	Companies’ views

	5.1
	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, Spreadtrum

The number of TA associated with candidate cell(s) can be handled by UE depends on UE capability
vivo, MTK,CMCC, CATT, UE, NTTdocomo

	5.2
	TA acquisition of the candidate cell before cell switch command when it is deactivated SCell
	Support: Qualcomm, NTTDoCoMo, Vivo

	5.3
	Whether two TA(s)/TAG(s) for a candidate cell can be configured
	Yes: Nokia/Google(up to two), Huawei
No:  LG(up to one)


	5.4
	In case acquisition of TA of candidate cell cannot be performed before cell switch, it needs to be triggered following reception of the cell switch command. Different alternatives can be envisioned for this:
· Alt. 1: UE gets explicit indication to initiate RACH in cell switch command.
· Alt. 2: UE triggers RACH if it does not have valid TA for the candidate cell (TCI state), based on the TAG associated to this cell or TCI state.
	Support:
Interdigital

	5.5
	RAN1 should investigate the interruption/prioritization of UL Tx on serving cell due to PRACH on candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured
· The interruption/prioritization rule due to SRS transmitted on serving cell without PUCCH/PUSCH configured can serve as starting point, i.e. 38.214->6.2.1.3
	Support:
Qualcomm



P5-1
Proposal 5-1:  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
· The maximal number of TA associated with candidate cell(s) can be handled by UE is up to UE capability

	Company
	Input

	Mod
	Please share your views on the above proposal.

	LGE
	OK in principle.

	QC
	The main bullet may not be needed. In case of small cells, the propagation delay can be ignored with TA=0. So UE not supporting TA acquisition can still work for that scenario. 

	Lenovo
	OK in principle.

	Futurewei
	In principle, Proposal 5-1 is fine. This will ensure good mobility performance when the target cell has multiple TRPs.

	Mod
	As commented by QC, TA could be 0 in some cases. So, P5-1 is revised as follows.

Proposal 5-1:  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
· The maximal number of TA associated with candidate cell(s) can be handled by UE is up to UE capability

	vivo
	Fine with Proposal 5-1.

	NTTdocomo
	Support in principle.

	Ericsson
	No need to discuss at this time

	Huawei, HiSilicon
	support

	Lenovo
	Ok with the updated proposal.



P5-2
Proposal 5-2: TA acquisition before cell switch command can be applied when candidate cell is deactivated SCell.
	Company
	Input

	Mod
	Please share your views on the above proposal.

	QC
	It would be beneficial to generalize the solution to deactivated SCell. Otherwise, additional latency will be introduced. 

Btw, the deactivated SCell is defined in 38.321->5.9

1>	if the SCell is deactivated:
2>	not transmit SRS on the SCell;
2>	not report CSI for the SCell;
2>	not transmit on UL-SCH on the SCell;
2>	not transmit on RACH on the SCell;

	Futurewei
	We are fine with proposal 5-2.

	NTTdocomo
	Support.

	
	

	
	

	
	



7. Issues for online discussion/confirmation  
7.1 Round 1
Offline agreement (Proposal 1-1): For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 

Offline agreement (Proposal 1-2): The PDCCH order from the source cell contains the indication of candidate cell (e.g., a logic identity of a candidate cell or a serving cell).
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity
Revised Proposal 1-4: For PDCCH ordered-RACH, whether RAR is needed can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: UE should not retransmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated, FFS
· whether RAR is received from serving cell or target cell
· content of RAR
· if RAR is received from the target cell, whether Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received

Proposal 1-3: For PDCCH-order based RACH on candidate cell, only CFRA is supported.

Proposal 1-5: For PDCCH order based PRACH on candidate cell without PUCCH/PUSCH, further study the corresponding UE capability, timeline, interruption/prioritization rule, etc.

7.2 Round 2

Proposal 1-4: For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated, FFS
· whether RAR is received from serving cell or target cell
· if RAR is received from target cellreception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· content of RAR
· if RAR reception from the target cell is configured to UE, whether Type1-PDCCH CSS of the target cell is configured to the UE
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support with RAR only, without RAR only, or both, where support of one default scheme is the baseline UE approach
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement

Proposal 1-3: For PDCCH-order based RACH on candidate cell, only CFRA is supported.


Proposal 1-5:  FFS at least the following issues on PDCCH-order based PRACH for candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured
· Whether longer triggering timeline between DCI and PRACH is needed and the value if needed
· Any impact/interruption on UL Tx of serving CCs due to the PRACH Tx


Proposal 2-1 (proposed conclusion): RACH-less mechanism as in LTE can be supported by indicating TA=0 or the latest TA value of the source cell.
· Note: this doesn’t mean to preclude TA values other than 0 and the latest TA value of the source cell.

Proposal 2-2: UE based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA command for the current serving cell) is supported. 
· FFS: Impact on RAN1 spec.


References
[1] [bookmark: _Ref47994488]RP-222332	Revised WID on Further NR mobility enhancements		                MediaTek (Moderator)
[2] R1-2300057	Discussion of the merits of UE based  RACH-less TA acquisition for LTM 	FUTUREWEI
[3] R1-2300129	Timing advance management to reduce latency				Huawei, HiSilicon
[4] R1-2300189	Enhancements on TA management to reduce latency			ZTE
[5] R1-2300240	Discussion on timing advance management to reduce latency		Spreadtrum Communications
[6] R1-2300312	Discussions on Timing Advance Management				OPPO
[7] R1-2300385	Timing Advance Management for L1/L2-triggered Mobility			Nokia, Nokia Shanghai Bell
[8] R1-2300475	Discussion on TA management for L1L2 mobility				vivo
[9] R1-2300490	Discussion on TA management for LTM					FGI
[10] R1-2300518	Timing advancement management for L1L2 mobility			Lenovo
[11] R1-2300537	Enhancements on TA management for mobility				LGE
[12] R1-2300558	Discussion on Timing advance management				Xiaomi
[13] R1-2300663	Discussion on time advance management to reduce latency			CATT
[14] R1-2300968	On Timing Advance Management					Intel Corporation
[15] R1-2301025 	Discussion on timing advance management to reduce latency		CMCC
[16] R1-2301035	Discussion on TA management to reduce latency				KDDI Corporation
[17] R1-2301095	Timing advance management for L1/L2 Mobility				Ericsson
[18] R1-2301168	Discussion on timing advance management to reduce latency		Google
[19] R1-2301170	Timing advance management to reduce latency				InterDigital Communications
[20] R1-2301288	Candidate cell TA acquisition for NR L1/L2 mobility enhancement		Samsung
[21] R1-2301370	Timing advance management for L1/L2 Mobility				Apple
[22] R1-2301437	TA management to reduce latency for L1/L2 based mobility			Qualcomm Incorporated
[23] R1-2301515	Timing advance enhancement for inter-cell mobility			NTT DOCOMO, INC.
[24] R1-2301583	UL Timing management to reduce handover latency			MediaTek Inc.

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

RAN1 #111 

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
Agreement (Made in RAN1#110b-e)
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
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR
 Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured
Agreement
· TA updating (i.e. re-acquisition of TA) for candidate cell can be triggered by NW. 
same triggering mechanism reuse the initial TA acquisition, i.e., PDCCH order triggered RACH in a candidate cell
