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Background
In RAN1 #111 meeting, we made several agreements on the outlines how to acquire candidate cell TA value before the handover command at gNB side. Now RAN1 needs to discuss further details on how to command a UE to perform TA acquisition procedure, when to share the new TA value with UE, and whether or how the UE can acquire candidate cell TA value without RACH. In this contribution, we discuss these issues and suggest proposals. 
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


Discussions
For RACH-based solution, it is for further discussion whether UE would be informed with candidate cell TA value before the handover command or with/after handover command. Considering that LTM aims to reduce operation and signaling during handover process, it would be an aligned approached to share candidate cell TA value before the handover command. In addition, if TA value is shared with UE before the handover command, if needed, UE and network have a chance to try further refinement of candidate cell TA during time gab between initial TA value acquisition and start of handover process 

Proposal 1: Support candidate cell TA value to be shared with UE before the handover command

We assume RAR as valid tools sharing candidate cell TA value, when TA acquisition is done by PRACH transmission. To avoid UE’s additional operation monitoring candidate cell, RAR should be received via the same resource UE is relying on for the reception of serving cell PDCCH. RAR transmission from either of serving cell or candidate cell be considered for further discussion. 

Proposal 2: Support RAR reception via PDCCH resource configured for serving cell, e.g., CSS Tye-1, as a way to share candidate cell TA value with UE 
· RAR can be transmitted by either of serving cell or candidate cell
Up to now, we don’t see an issue providing RAR via serving cell. According to the agreements and current discussion, while TA is calculated at candidate cell via PRACH reception, the value should be shared with serving cell before the handover commend, and serving cell RAR may not require any additional network operation. Therefore, RAR-less operation should be considered only if there exist UE issues at receiving candidate cell TA before the handover command. 

Proposal 3: Configurable serving cell RAR for candidate cell PRACH can be considered if UE issues are observed at receiving candidate cell TA before handover command

As a way to trigger RACH toward candidate cell, PDCCH-ordered RACH is agreed for candidate cell TA acquisition. Considering that UE can be configured with multiple of candidate cells, we suggest to put low priority on CBRA RACH as a way to acquire candidate cell TA. Benefits of CBRA RACH, e.g., no dedicated resource configuration, will not be verified compared with CFRA RACH for candidate cell TA acquisition. 

Proposal 4: Low priority on CBRA RACH as a solution to acquired candidate cell TA

Though tangible benefits are not observed for CBRA RACH, since cases exist where UE has better understanding on multi-cell link quality than serving cell, UE triggered RACH should be considered as comprehensive solution supporting RACH based candidate cell TA acquisition. So as a way supporting UE triggered RACH, we proposed dedicated PRACH resource to be configured and utilized for the purpose of candidate cell TA acquisition via UE triggered RACH.

Proposal 5: UE can be configured with dedicated PRACH resource for the purpose of candidate cell TA acquisition

Proposal 6: UE triggered RACH is supported for candidate cell TA acquisition only via pre-configured dedicated RACH resource
· If dedicated PRACH resources are not configured, UE triggered RACH is not supported for candidate cell TA acquisition

We expect RACH-based TA acquisition as a concrete solution working in various scenarios. But in a case UE is configured with multiple of candidate cells, e.g., a UE with a high mobility or a UE in a dense network, for further overhead reduction, RACH-less solution can be considered.  In synchronized cell, UE oriented TA, e.g., LTE like solution would work well and may no need for further discussion required for the feasibility check. In other cases, it would be a natural expectation that UE oriented TA provides rough UL timing for limited usecases while further refinement can be done via RACH, if needed. 

Proposal 7: RACH-less TA acquisition is supported for candidate cell
· At least LTE-like UE oriented TA, i.e., UE oriented TA in synchronized network is supported

On a management of acquired multiple TA, RAN1 made alternatives as below: 
	RAN1 #110b-e
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



We see both of alternative as possible solution, but first alternative as familiar solution aligned with recent RAN1 design. With alternative 1, candidate cell TA management is associated with the framework of beam management or UL transmission condition indication. Candidate cell TA information is provided via serving cell RRC or MAC CE. In other words, candidate cell TA value updates without reconfiguration of candidate cell RRC. It helps simplified operation when frequent candidate cell changing or large number of candidate cells are considered. With the second alternative, as captured in two sub-bullets, TA value is included in candidate cell RRC configuration with the association to SSB or TRS. We wonder whether alternative 2 assumes UE to refer candidate cell RRC configuration before the cell switching. For example, if PDCCH order PRACH transmission is supported for candidate cell TA acquisition, UE needs information on candidate cell SSB and PRACH resource. We prefer this information achieved by UE without referring candidate cell RRC, and regard alternative 2 as duplicated configuration without necessity.

Proposal 8: Support association between TA of candidate cell and configured/activated TCI state 

Conclusions 
In this contribution, we provide following observations and propose proposals as below: 

Proposal 1: Support candidate cell TA value to be shared with UE before the handover command
Proposal 2: Support RAR reception via PDCCH resource configured for serving cell, e.g., CSS Tye-1, as a way to share candidate cell TA value with UE 
· RAR can be transmitted by either of serving cell or candidate cell
Proposal 3: Configurable serving cell RAR for candidate cell PRACH can be considered if UE issues are observed at receiving candidate cell TA before handover command
Proposal 4: Low priority on CBRA RACH as a solution to acquired candidate cell TA
Proposal 5: UE can be configured with dedicated PRACH resource for the purpose of candidate cell TA acquisition

Proposal 6: UE triggered RACH is supported for candidate cell TA acquisition only via pre-configured dedicated RACH resource
· If dedicated PRACH resources are not configured, UE triggered RACH is not supported for candidate cell TA acquisition
Proposal 7: RACH-less TA acquisition is supported for candidate cell
· At least LTE-like UE oriented TA, i.e., UE oriented TA in synchronized network is supported
Proposal 8: Support association between TA of candidate cell and configured/activated TCI state 
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