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Introduction
Applicability of RACH-less handover in NR was discussed in last RAN4 #90bis meeting. The latest agreement was captured in the LS to RAN2 [1]:
	· RACH-less handover for NR with zero or equal TA on FR1 is feasible for intra and inter frequency in synchronous and asynchronous scenarios. 
· FFS if RACH-less handover in FR2 is feasible
· FFS if RACH-less handover with different TA is feasible.


In this contribution we address the remaining issues.
Discussion
The feasibility of RACH-less handover in FR2 shall be investigated considering at least the following aspects:
1) Slot is shorter, and
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the first aspect (shorter slot), the potential impact is on the uplink demodulation performance. In FR2 the shortest uplink slot is 1/8=0.125ms. The corresponding CP length is about 18Ts. Here we assume that as long as the uplink signal falls in the CP duration, the uplink timing error is acceptable (we don’t expect high MCS immediately after RACH-less handover). Considering the largest Te (specified in TS38.133 table 7.1.2-1), i.e. 3.5Ts, we can have budget of up to 14.5Ts, corresponding to around 70m in distance (round trip is considered). Take RACH-less handover with 0 TA for example, the above analysis means the uplink performance (of the first uplink transmission) can be guaranteed as long as the radius of the target cell is smaller than 70m. Note that in legacy handover procedure, UE will send PRACH preamble based on 0 TA and network shall have no problem to receive it even in larger cell radius deployment e.g. greater than 100m. Similarly, if low MCS is scheduled in the target cell after RACH-less handover, we don’t expect this is problematic. As for RACH-less handover with equal TA, we assume the source and target cells are collocated. The restriction become the propagation delay difference between source and target cell.  Particularly for small cell in FR2, we believe the RACH-less handover with 0 or equal TA can be feasible from uplink demodulation performance.
[bookmark: _Ref7688066]Observation 1: from uplink performance perspective, RACH-less handover with 0 TA is feasible in FR2 for small cell (e.g. with cell radius smaller than 70m).
[bookmark: _Ref7688069]Observation 2: from uplink performance perspective, RACH-less handover with equal TA is feasible in FR2 provided the source and target cells are collocated and propagation distance difference between source and target cell to the UE is not greater than, e.g. 70m.
[bookmark: _Ref7688082]Proposal 1: from uplink performance perspective, RACH-less handover with 0 or equal TA is feasible in FR2 with restriction on network deployment and low MCS scheduling.

2) How to determine which Tx/Rx beam to use at both UE and BS side.
Another aspect need to be addressed in FR2 is the determination of which Tx and Rx beam to use at both UE and BS side. Note that we only discuss the rough beam here since the fine beam refinement is done after UE accesses the target cell (out of handover procedure). In legacy handover, UE Rx beam is determined based on RRM measurement before UE accessing the target cell. Correspondently, UE can determine the Tx beam. As for BS, the Rx and Tx beam can be decided according to the resource of received PRACH preamble. Typically network assigns different PRACH resources for different SSB. Each PRACH resource is monitored by network using specific Rx beam corresponding to the Tx beam used for transmitting the associated SSB. Thus after receiving PRACH preamble, network can know which Rx and Tx beam to use. 
When we come to RACH-less handover, we found no difference at UE side. Specifically, UE still needs to perform cell search and RRM measurement before accessing the target cell. Thus UE can still know which Rx and Tx bema to use. However, network can no longer acquire the beam knowledge according to UE PRACH. We need to figure out if network can know which Rx and Tx beam to use to successfully send UL grant to the UE and receive the uplink data without PRACH procedure.
Similar with legacy RACH-less handover in LTE, during NR RACH-less handover preparation procedure the target cell can indicate the UL grant to the source cell. After that, the source cell can forward the UL grant to the UE along with handover command. Then UE will conduct uplink transmission according to the UL grant. To determine which Rx and Tx beam to use, the target cell may need more information. Ideally, RACH-less handover is triggered by L3 measurement report (with SSB or CSI-RS index). In handover request signaling the source cell can forward the SSB or CSI-RS index to the target cell. Therefore the target cell can roughly know the UE direction and hence can corresponding configure UL grant (associated to the SSB or CSI-RS) to the UE. 
Considering the long latency of the whole procedure, network cannot guarantee there is no change of Rx/Tx beam. A conservative way is to preconfigure multiple UL grant resources for the UE. Each of UL grant resource is associated with different SSB or CSI-RS. Thus UE can determine which UL grant to use based on its latest measurement. At network side, after receiving UE uplink data, the BS can determine which Tx and Rx beam to use.
[bookmark: _Ref7688075]Observation 3: RACH-less handover in FR2 is feasible, but network may need to configure multiple UL grant resources associated with different DL RS (SSB or CSI-RS). 
RAN2 related work is needed to support this. Thus we propose to send an LS to RAN2.
[bookmark: _Ref7688087]Proposal 2: inform RAN2 that RACH-less handover in FR2 is feasible, but network needs to configure multiple UL grant resources associated with different DL RS (SSB or CSI-RS).

Conclusion
In this contribution, we further discuss the feasibility of RACH-less handover in FR2. After discussion the following conclusions are made:
Observation 1: from uplink performance perspective, RACH-less handover with 0 TA is feasible in FR2 for small cell (e.g. with cell radius smaller than 70m).
Observation 2: from uplink performance perspective, RACH-less handover with equal TA is feasible in FR2 provided the source and target cells are collocated and propagation distance difference between source and target cell to the UE is not greater than, e.g. 70m.
Proposal 1: from uplink performance perspective, RACH-less handover with 0 or equal TA is feasible in FR2 with restriction on network deployment and low MCS scheduling.
Observation 3: RACH-less handover in FR2 is feasible, but network may need to configure multiple UL grant resources associated with different DL RS (SSB or CSI-RS).
Proposal 2: inform RAN2 that RACH-less handover in FR2 is feasible, but network needs to configure multiple UL grant resources associated with different DL RS (SSB or CSI-RS).
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