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1 Introduction
Timing advance management to reduce latency in inter-cell beam management was discussed in RAN1 #110bis-e and the following were agreed [1]. 
	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


In this contribution, further details of inter-cell beam management are discussed.
2 Discussion
The target cell candidate may be considered time aligned with the serving cell in a few select scenarios where RACH-less handover can be considered. If a new TA value is needed, we prefer to use RACH based-based solution which are the baseline for TA acquisition. Other RACH-less solutions such as SRS based TA acquisition needs further study and can be considered if time permits.

Proposal 1: RACH-based TA acquisition is the baseline. 

Since TCI indication-based cell switch seems to be the method of choice in RAN1, then it is natural that TA/TAG and candidate cells are implicitly associated through TCI states. 

Proposal 2: Associate TA/TAG and candidate cell implicitly through TCI states.
For both intra-CU intra-DU and intra-CU inter-DU scenarios, performing UL sync may impact downlink scheduling of the UE in the serving cell. The UE may not be able to receive DL data while performing UL sync with the target cell.  Based on the service(s) accessed by a UE, the MAC packet scheduler algorithm determines how often to schedule UE’s data packets in the downlink. This DL scheduling involves repetitive gaps, as a UE cannot be scheduled continuously in all TTIs, regardless of the accessed service(s). If the UL sync with the candidate target cell is performed during this scheduling gap, the impacts to DL data transmission at the serving cell can be avoided. This gap can be identified per UE at the gNB-DU and indicated to the UE using a MAC CE whenever UL sync needs to be performed. Since this gap is dynamic in nature and can change with the addition and removal of services, this has to be indicated each time UL sync needs to be performed by the UE.  Each scheduling gap time duration value could be represented by an index and indicated in the MAC CE.
A single MAC CE can be used to indicate both the target cell and the scheduling gap available to the UE to perform UL sync with the candidate target cell. The reception of the DL MAC CE at the UE can be an implicit indication of the start time.

Proposal 3: The DL MAC CE syntax used by the gNB-DU to indicate the UE to perform UL sync includes both target cell identity and the time duration available to perform UL sync. 
3 Conclusion
In this contribution, a method to reduce latency in L1/L2 based inter-cell mobility has been described and the following is proposed:

Proposal 1: RACH-based TA acquisition is the baseline.

Proposal 2: Associate TA/TAG and candidate cell implicitly through TCI states.

Proposal 2: The DL MAC CE syntax used by the gNB-DU to indicate the UE to perform UL sync shall include both target cell identity and the time duration available to perform UL sync. 
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