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Introduction
During the previous two RAN2 meetings, the RACH-less HO was discussed and the following agreements were reached. 
	RAN2#121bis meeting agreements:
Feasibility of beam handling during RACH-less HO in the mIAB WI is FFS (and this need to be addressed for RACH-less to be supported for mIAB). 
RAN2 discuss further the following options to support beam operation for the first UL transmission/DL reception towards the target logical DU in RACH-less HO during DU migration:
Option 1: (Explicit approach) Explicit beam information is included in HO command. FFS the details. 
Option 2: (Implicit approach) UE re-uses the same beam status as in the source cell (the beam information is not carried explicitly in HO command).
RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. FFS UL grant and HO completion procedure in mIAB RACH-less HO.
RAN2#122 meeting agreements:
RAN2 think that to have a fast handover from UE point of view for legacy UEs it is important that the target cell is known to the UE (detected and measured).
For RACH-less, if supported, there would need to be a beam indication (in RRC HO command), which seems feasible in this release from R2 perspective. R2 assumes that the network can know/select the beam, either from network impl specific knowledge or from UE measurement report (legacy report).
for the UL grant and HO completion in RACH-less HO:
1. Both type-1 configured grant and dynamic grant are supported
2. FFS handling of supervision timer and when HO is considered successfully complete (expect to align with other WI). 
Send LS to RAN3 to check whether there are issues / feasibility concerns



In this paper, we will focus on the remaining issues for the connected mode mobility enhancement and present our point of view. 
Discussion
RACH-less HO
During last RAN2 meeting, RACH-less HO was discussed and it has been agreed that the RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. In addition, a beam indication may be provided to UE via the RRC HO command which is selected by the network either based on network implementation or from UE measurement report. For the UL grant in the RACH-less HO, it is agreed that both type-1 configured grant and dynamic grant are supported. However, it is still FFS on the handling of supervision timer and when HO is considered successfully complete (expect to align with other WI). 
According to the progress in NR NTN enhancement WI, it has been agreed that the LTE approach of confirming the HO completion (i.e.  UE Contention Resolution Identity MAC CE is used but UE ignores the content of this field) can be reused for both pre-allocated grant and dynamic grant. It is still FFS on any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI.
On the other hand, similar issue has also been discussed in NR mobility enhancement WI and the following agreement was reached during RAN2#121bis meeting. As we can see, for RACH-less LTM, UE considers that the LTM execution is successfully complete when the UE determines the NW has successfully received its first UL data. However, it is still under discussion how the UE determine the NW has successfully received its first UL data. 
	Agreements from NR NTN enhancement:

At least for pre-allocated grant, for the confirmation of RACH-less HO completion we reuse of LTE approach, i.e., UE Contention Resolution Identity MAC CE is used but UE ignores the content of this field. FFS if anything else is needed for dynamic grant.

LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI.
Agreements from NR mobility enhancement:

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.


In our opinion, both the reception of UE Contention Resolution Identity MAC CE (i.e. LTE approach) and the reception of PDCCH/PDSCH addressed to C-RNTI can be considered. Suppose the network has new data to transmit to the UE, network may sends the PDCCH/PDSCH with new data addressed to C-RNTI of UE. Otherwise, the network may send the UE Contention Resolution Identity MAC CE to UE.  
Proposal 1: UE may consider the RACH-less HO is successfully complete when the UE receives the UE Contention Resolution Identity MAC CE or the PDCCH/PDSCH with new data addressed to the C-RNTI of UE. 
For the handling of supervision timer, the following agreements has been reached in the NR mobility enhancement WI:
	Agreements from NR mobility enhancement:
Following behaviors of LTM supervisor timer are agreed: 
- 1: The UE starts the LTM supervisor timer, upon reception of the LTM cell switch MAC CE;
- 2: The UE stops the LTM supervisor timer, upon successful completion of LTM cell switch;
- 3: If the LTM supervisor timer for MCG expires, as baseline, the UE considers LTM failure and initiates RRC re-establishment. (SCG switch case FFS)
LTM supervisor timer is RRC layer timer.


On the other hand, NTN RACH-less HO procedure is agreed as follows. As we can see, the timer T304 is started when the UE receive the RACH-less HO command. Actually, T304 timer has been used in LTE RACH-less HO. To be specific, T304 timer is started upon reception of RACH-less HO command and is stopped upon the criterion for successful completion of handover within E-UTRA is met. When the T304 timer expires, UE initiate the RRC re-establishment procedure.
RAN2 confirms the general UE procedure for NTN RACH-less HO 
1.receive a RACH-less HO command which can include pre-allocated grant optionally. FFS N_TA is optional. (RRC)
2.start timer T304 for the target cell (RRC)
3.perform DL and UL synchronization, and start timer T430. FFS how to perform RACH-less UL synchronization to NTN target cell. (RRC, MAC)
4.start time alignment timer (MAC)
5.monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)
6.send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)
In our opinion, the usage of LTM supervisor timer is quite similar to the T304 timer. Considering that the RACH-less HO command for UE can be included in the RRCReconfiguration message, it is suggested to reuse the T304 timer with enhancement on the timer stop and expiry behavior. 
Proposal 2: T304 timer can be reused for monitoring the RACH-less HO. To be specific, T304 timer is started upon reception of RACH-less HO command and is stopped upon the criterion for successful completion of RACH-less HO is met. When the T304 timer expires, UE initiate the RRC re-establishment procedure. 
It should be noted that RAN2 has not concluded if RACH-less handover should be supported. The feasibility of beam handling during RACH-less HO in the mIAB WI is FFS and this need to be addressed for RACH-less to be supported for mIAB. As discussed in the last RAN2 meeting, RAN2 think that to have a fast handover from UE point of view for legacy UEs it is important that the target cell is known to the UE (detected and measured). Suppose the UE measurement report of target cell is available, network may select a beam and include the beam indication in the RACH-less HO command. As a matter of fact, it is likely that the UE is configured to perform periodic measurement of neighboring cells and happen to report the measurement result of target cell. In addition, the early TA and L1 measurement report mechanism designed in LTM may be reused for mobile IAB. Suppose the source logical DU can share the beam direction info with the target logical DU, the UE may also be configured with the beam indication in the RACH-less HO command. On the other hand, if the measurement report of target cell is not available, it is anyway feasible for the network to configure RACH-based HO for UE. Based on this observation, it is suggested to support RACH-less HO for mIAB. Whether RACH-less HO or RACH-based HO is configured for R18 onboard UE can be up to network implementation. 
Proposal 3: It is suggested to support RACH-less HO for mobile IAB. Whether RACH-less HO or RACH-based HO is configured for R18 on-board UE can be up to network implementation. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this contribution, we focus on the remaining issues for mobile IAB and present our point of view. The following proposals are given:
Proposal 1: UE may consider the RACH-less HO is successfully complete when the UE receives the UE Contention Resolution Identity MAC CE or the PDCCH/PDSCH with new data addressed to the C-RNTI of UE. 
[bookmark: _GoBack] Proposal 2: T304 timer can be reused for monitoring the RACH-less HO. To be specific, T304 timer is started upon reception of RACH-less HO command and is stopped upon the criterion for successful completion of RACH-less HO is met. When the T304 timer expires, UE initiate the RRC re-establishment procedure. 
Proposal 3: It is suggested to support RACH-less HO for mIAB. Whether RACH-less HO or RACH-based HO is configured for R18 on-board UE can be up to network implementation. 
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