[bookmark: _Toc92513360][bookmark: _Ref399006623][bookmark: _Ref298777854]3GPP TSG-RAN WG2 #101	R2-1802542
Athens, Greece, 26th February – 2nd March 2018
Agenda item:	10.2.7
Source: 	LG Electronics Inc.
Title: 	Support of RACH-less handover in NR
[bookmark: _GoBack]Document for:		Discussion
Introduction
In RAN2 #97, following agreements are achieved for handover.
	Access information (e.g. RACH configuration) for the target cell is provided in the HO command to enable the UE to access the cell without reading system information. Access information may include beam specific information (if any).



In RAN2 #97bis, following agreements are achieved [1]:
	1	Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.
1b	UE selects a suitable beam from all beams of the target cell.
1c	UE performs CBRA on the UE's selected beam if CFRA resources are not provided for the UE's selected beam.



In this contribution, we discuss about a RACH-less handover in NR.
Discussion
In LTE, RACH-less handover is introduced for reducing handover latency. When source cell decides to handover and the target cell is time synchronized, the target cell can provide predefined uplink grant information to the source cell. Then, the source cell sends the grants to the UE and the UE can perform handover by using the received grants without RACH.
Observation 1: In LTE RACH-less handover, UE receives predefined uplink grants for the handover.

In NR, beam forming and high frequency are considered and the RACH procedure is not only for the time synchronization but also for beam management. In RAN1 discussion, indexes of time/frequency RA resources are associated to corresponding beams. If preamble index is associated to corresponding Msg2 DL Tx beam respectively, target gNB could find suitable beam for the UE from the received preamble index.
The UE can also include beam index of target cell in the measurement result. So, if source gNB sends HO request with the beam result to the target gNB, target gNB could allocate uplink resource associated to corresponding reported beam in advance. However, if UE moves fast or the beam is narrow, the received pre-allocated resource would be outdated. 
Observation 2: In NR, the pre-allocated uplink grant of RACH-less HO could be outdated because of beam forming.
UE reports mobility history to the gNB, so the gNB can estimate UE speed and direction. If the information is included in handover request message, target would select candidate beams based on the information [2]. However, it would be hard to select only one beam based on the estimation result. 
If UE receives the uplink grants with the multiple candidate beams, UE could send handover complete message with the received grants. In the case, even if one of beam is outdated, the other beams can be valid. Therefore, the transmission success probability would be increased.
Proposal 1: if RACH-less HO is applied to NR, it is beneficial for the target gNB to assign uplink grants with multiple candidate beams for the RACH-less HO.
 In worst case, if the pre-allocated uplink grants are not valid anymore (when UE suddenly unexpectedly moved fast), RACH-less handover would be failed. In the case, it would be beneficial for UE to fall back to normal RACH procedure to reduce the waste of resources.
Proposal 2: It is beneficial for UE to fall back to normal RACH procedure for HO complete when pre-allocated uplink grant configuration is not valid anymore.
Conclusion
In this contribution, we discussed
Observation 1: In LTE RACH-less handover, UE receives predefined uplink grants for the handover.
Observation 2: In NR, the pre-allocated uplink grant of RACH-less HO could be outdated because of beam forming.
Proposal 1: if RACH-less HO is applied to NR, it is beneficial for the target gNB to assign uplink grants with multiple candidate beams for the RACH-less HO.
Proposal 2: It is beneficial for UE to fall back to normal RACH procedure for HO complete when pre-allocated uplink grant configuration is not valid anymore.
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