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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This document captures the outcome of [AT122][106][NR-NTN Enh], with the aim of addressing the FFSes from the previous meeting (apart from the first FFS on N_TA which was already addressed in the online discussion) and other proposals from R2-2306071 [1] and R2-2306465 [2].
	Agreements:
1. 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)
7)  consider RACH-less HO is completed upon receiving NW confirmation. FFS how to confirm RACH-less HO is successfully completed. (RRC, MAC)
8) stop timer T304 for the target cell. (RRC)
FFS whether to release UL grant if pre-allocated after RACH-less HO completion
FFS RACH-less HO failure handling, e.g. whether UE fallback to RACH-based HO to the target cell
FFS procedure for RACH-less HO combined with PCI unchanged or CHO if supported
2. 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.
3. Consider to support combining RACH-less HO with time-based CHO for NTN, taking into account the 1) validity of pre-allocated grant and potential waste of reserved resource; 2) when/how to provide dynamic grant in PDCCH.




2. Discussion
[bookmark: _Ref131674149]Issue 1: Whether Asynchronous RACH-less is supported
Proposal 1 of [1]: Asynchronous RACH-less solution is not considered in NR NTN.
Note: Synchronous/asynchronous refers to the DL transmission timing of the source/target cell (same timing for the same SFN).
Possible solutions:
Option a: Asynchronous RACH-less solution is not considered in NR NTN
Option b: RAN2 assumes both synchronous and asynchronous RACH-less are supported
Option c: Send an LS to RAN1/RAN4 on the feasibility of asynchronous RACH-less
Company views:
Option b: Samsung, OPPO, CATT (b + c, asking RAN1/4 to confirm), Xiaomi, Eri, QC, Nokia, ZTE, IDC, LG, Lenovo, TCL, Thales
Option c: CATT
WF1: RAN2 assumes both synchronous and asynchronous RACH-less are supported.

Issue 2: FFS whether to release UL grant if pre-allocated after RACH-less HO completion
Proposal 2 of [1]: Release pre-allocated UL grant after RACH-less HO completion.
Proposal 8 of [2]: Reuse the LTE solution, i.e., release the pre-allocated UL grant after successful RACH-less handover, unless significant problems are identified.
Company views:
Yes with releasing pre-allocated UL grant after RACH-less HO completion: Samsung, OPPO, CATT, Xiaomi, ZTE, vivo, Lenovo, QC, LG, Eri (it is intended to be a small grant dedicated for RACH-less), TCL
No: Apple
WF2: Release pre-allocated UL grant after RACH-less HO completion.

Issue 3: FFS if anything else is needed for dynamic grant (for confirmation of RACH-less HO completion)
Proposal 3 of [1]: LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant: UE Contention Resolution Identity MAC CE is used but UE ignores the content of this field.
Company views:
Same with pre-allocated grant: Samsung, OPPO, CATT, Apple, Xiaomi, TCL
QC: It does not have to be a MAC CE, it can be anything in the PDSCH addressed to C-RNTI.
Vivo: It has to be the first PDSCH message after NW decoding the msg5.
LG: UE may not know when the NW transmit the data.
QC: It is up to NW to schedule a MAC CE or any other DL data in PDSCH.
Eri: If the NW has data, it sends data, if no data, it sends MAC CE. This is more complicated.
OPPO: What if the NW schedules the data before HO completion.
WF3a: LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. 
WF3b: 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 send DL data in the PDSCH instead.

Issue 4: FFS RACH-less HO failure handling
Proposal 5 of [1]: The benefit of falling back to RACH-based HO after RACH-less failure needs to be further justified, compared with initiating reestablishment when T304 expires. Otherwise, RAN2 de-prioritizes the RACH-less failure discussion in Rel-18.
Proposal 9 of [2]: RAN2 does not specify a fallback mechanism NTN RACH-less handover in Rel-18.
Company views:
No enhancement is needed to handle RACH-less HO failure, UE will use re-establishment as in legacy): Samsung, CATT, IDC, Nokia, ZTE, QC, Lenovo, TCL, vivo, Eri, Google
Fallback to RACH-based HO: OPPO (maybe the failure of RACH-less is due to the inappropriate NTA and in this case RACH can be successful), Apple, Xiaomi (RACH-less may be failed due to the collision of UL resources or synchronisation issue compared with LTE RACH-less), LG
WF4: No enhancement is needed to handle RACH-less HO failure, UE will initiate re-establishment upon T304 expiry as in legacy.

Issue 5: FFS how to perform RACH-less UL synchronization to NTN target cell
Proposal 7 of [2]: Similar to regular NTN HO, during NTN RACH-less handover, the UE shall acquire SIB19 from the target cell if T430 for the target cell expires. It is up to UE implementation when to re-acquire SIB19 before the expiry of the T430.
Agree with P7 above?
Company views:
Samsung: P7 is same as R17 procedure, not addressing the FFS. UL sync means the UE calculates TA.
OPPO, CATT: P7 is not related to RACH-less.
Apple: UL sync means the handling of TAT (when to start TAT for target cell).
Xiaomi: UL sync does not require an additional step, if the UE is able to transmit MSG5, it is certain that UL sync is obtained, and if NW needs to adjust TA it can send TA MAC CE as legacy.
QC: UL sync means the UE is able to transmit the preamble.
Eri: What if the ephemeris expires before RACH-less?
IDC: “5.2.2.6	T430 expiry” in 38331 is what we talk about when discussing UL sync.
WF5: Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO.
	Further comment from Samsung:
There is a small different in UL sync for RACH-based HO and RACH-less HO on N_TA. For RACH-based HO, N_TA as a component of TA (T_TA) is given by the TA command in RAR or absolute TAC MAC CE. But for RACH-less HO, N_TA is given in RACH-less HO command. So we would like to suggest to rephrase the WF5 as follows.
WF5: Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO. For UL sync in NTN RACH-less HO, the TA (T_TA) for the target cell is calculated using N_TA configured in the RACH-less HO command (the other components of T_TA are calculated same as NTN RACH-based HO), and the TA is pre-compensated for the initial UL transmission. 



The moderator thinks the comment is valid and would like to suggest a simplified version:
Updated WF5: Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO, except how to acquire NTA.

Issue 6: RACH-less CHO
Proposal 6 of [1]: RACH-less combination with time-based CHO can work but its PUSCH resources are wasted.
Proposal 11 of [2]: In NTN RACH-less conditional handover, network ensures the pre-allocated grant, and the provision of dynamic grant happens within the CHO time window [T1, T2].
Proposal 12 of [2]: It is up to gNB implementation how to assign an optimal allocation and minimize reserved resources waste.
Proposal 13 of [2]: RAN2 to discuss when to start TAT for a candidate target cell during RACH-less Conditional handover.
Agree with combining RACH-less with time-CHO?
Company views:
Yes: Apple (enhancements to resources reservation can be discussed at later stage), QC (it’s for pre-allocated grant), Eri, NEC, Lenovo, Thales, Samsung
No: OPPO, Nokia, LG
No strong view: CATT
WF6: Postpone the discussion of RACH-less time-based CHO.

2. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Way Forward
[bookmark: _Toc423020280]WF1: RAN2 assumes both synchronous and asynchronous RACH-less are supported.
WF2: Release pre-allocated UL grant after RACH-less HO completion.
WF3a: LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. 
WF3b: 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 send DL data in the PDSCH instead.
WF4: No enhancement is needed to handle RACH-less HO failure, UE will initiate re-establishment upon T304 expiry as in legacy.
WF5: Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO.
Updated WF5: Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO, except how to acquire NTA.
[bookmark: _GoBack]WF6: Postpone the discussion of RACH-less time-based CHO.
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