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[bookmark: _Ref488331639]Introduction 
In this contribution, we would like to provide our views on the open issues for RACH-less LTM.
[bookmark: _Ref178064866]Discussion
In R14 LTE RACH-LESS handover, rach-skip is explicit indicated in handover command to inform UE the TA info of the target cell. For LTM, UE can follow similar way to determine whether to perform RACH procedure towards target cell. For example, if TA of target cell is available, UE performs RACH-LESS LTM; otherwise, RACH-based LTM is performed. 
As LTM support UE to perform UL synchronization with target cell either before and after cell switch command reception. If TA info is explicit indicated in LTM cell switch command, UE will skip RACH in the target cell. If TA is pre-obtained by NW and indicated to UE before LTM execution, i.e. TA in provided in RAR during early sync RACH procedure, UE should also be able to skip RACH in target cell. 
To declare whether the TA is available upon LTM execution, we understand the following condition can be considered:
· TA info is indicated in cell switch command, including the case TA value= 0, and candidate TA is same as the TA of one source cell, or
· TA is available
If TA info is received before cell switch command reception through early sync procedure, UE can perform RACH-LESS LTM with pre-obtained TA to target cell. TA timer can be used to maintain the TA for candidate cell, for example, UE assumes TA is available if TA timer is running.
[bookmark: _Toc134795343]For LTM, UE performs RACH-LESS LTM if the TA of target cell is available. Otherwise, RACH-based LTM is performed.
[bookmark: _Toc134795344]TA of target cell is considered as available if either of the following condition is fulfilled:
a) [bookmark: _Toc134795345]TA value is indicated in cell switch command, e.g. TA=0, TA= the value of source cell TA;
b) [bookmark: _Toc134795346]TA of target cell is valid, e.g. TA timer associated with the target cell (TAG) is still running.
Regarding the TA obtained in early sync procedure, it is uncertain whether TA timer is only criteria to guarantee the TA validity, especially for the case UE is moving with large dimension. Similar mechanism has been specified in R17-SDT, both timer and RSRP change threshold are employed to TA validity check. For LTM, we can also take RSRP change into consideration to determine whether the TA can be used for the subsequent UL transmission.
[bookmark: _Toc134795347]RAN2 further study whether to consider other criteria for evaluating the TA validity, i.e. upon reception of LTM cell switch command, UE check the TA validity of target cell by comparing the RSRP change.
For RACH-LESS LTM, it is assumed that UE does not need to trigger RACH to target cell upon reception of cell switch command. As agreed in previous meeting, UE is required to indicate the arrival when it moves to the target cell. One issue is how UE obtains the UL grant for first UL transmission as an indication to complete handshake with target cell. In R14 LTE, if RACH-less HO is configured, the UE accesses the target cell via the uplink grant pre-allocated to the UE in the RRC message. If the UE does not receive the pre-allocated uplink grant in the RRC message from the source eNB, the UE monitors the PDCCH of the target cell for dynamic scheduling. 
In LTM, UL grant allocation can follow similar way as R14 RACH-Less HO. Both pre-configured and dynamic scheduled way can be supported. For example, the UL grant can be dynamically scheduled for intra-DU case. And for inter-DU scenario, the UL grant can be pre-configured in candidate cell configuration to avoid inter-DU interaction. That is, the UL grant for RACH-LESS LTM can be pre-configured in candidate cell configuration or dynamically scheduled.
[bookmark: _Toc134795348]For RACH-Less LTM, the UL grant for initial transmission to target cell is pre-configured in candidate cell configuration or dynamically scheduled by DCI.
One more issue is how to declare the LTM completion. In R14, RACH-Less HO is considered as successfully completed if UE receives UE contention resolution MAC CE during T304 running. For RACH-less LTM, we agreed that the UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data. 
For RACH-less LTM, the UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data.
Reception of new UL transmission scheduling for the same HARQ process as the one used for first UL transmission can be an option, i.e., UE determines the first UL has been succesfully trasnsmited if the NDI is toggled. While the reception of new transmission scheduling can not be guarantted, waiting for the schedulling of new transmisison may lead to latency on declaring a LTM completion, thus an explicit DL message is required. In our understanding, cell switch can be considered as completed if a DL message for LTM success indication confirmation is received, e.g., contention resolution MAC CE as in R14 RACH-Less HO can be reused or RAN2 can further discuss which DL message is utilized for LTM success indication confirmation.
[bookmark: _Toc133575977][bookmark: _Toc133575996][bookmark: _Toc134795349]For RACH-Less LTM, DL contention resolution MAC CE is used for UE to determine whether the NW has successfully received its first UL transmission.
Conclusion
Based on the discussion in section 2 we have following observations:
Proposal 1	For LTM, UE performs RACH-LESS LTM if the TA of target cell is available. Otherwise, RACH-based LTM is performed.
Proposal 2	TA of target cell is considered as available if either of the following condition is fulfilled:
a)	TA value is indicated in cell switch command, e.g. TA=0, TA= the value of source cell TA;
b)	TA of target cell is valid, e.g. TA timer associated with the target cell (TAG) is still running.
Proposal 3	RAN2 further study whether to consider other criteria for evaluating the TA validity, i.e. upon reception of LTM cell switch command, UE check the TA validity of target cell by comparing the RSRP change.
Proposal 4	For RACH-Less LTM, the UL grant for initial transmission to target cell is pre-configured in candidate cell configuration or dynamically scheduled by DCI.
Proposal 5	For RACH-Less LTM, DL contention resolution MAC CE is used for UE to determine whether the NW has successfully received its first UL transmission.
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