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Introduction
During the RAN2#123bis meeting, initial discussion occurred on remaining details for the RACH-less HO procedure in NTN. The discussion can be summarized as follows:
	R2-2310844	NTN mobility enhancements for RRC_CONNECTED	InterDigital	discussion	Rel-18	NR_NTN_enh-Core
Proposal 1: 	For location-based CHO for earth-moving cells, re-use the procedure from cell reselection to derive the candidate cell’s reference location as the cell moves.
For location-based CHO for earth-moving cells, re-use the procedure from cell reselection as baseline to derive the candidate cell’s reference location as the cell moves (FFS on how to signal the needed parameters, e.g. ephemeris and Epoch time)

Proposal 2: 	Upon RACH-less HO failure, UE does not fallback to RACH-based HO.
· Oppo was not in favour of this but can accept it
Upon T304 expiry, the UE does not fallback to RACH-based HO.
Continue in offline discussion 306

Proposal 3: 	NW can send PDCCH/PDSCH addressed to C-RNTI to confirm RACH-less HO completion instead of UE Contention Resolution MAC CE (e.g., if DL data is available).
· Ericsson wonders how many mechanism we need 
· Samsung thinks we can wait for the outcome of a similar discussion for mobility
Continue in offline discussion 306

Proposal 4: 	UE starts the PTAG timeAlignmentTimer upon indication from upper layers (i.e., RRC) that UL synchronization is obtained for the target cell during RACH-less HO.
Continue in offline discussion 306
Proposal 5: 	Combination of RACH-less HO with time-based CHO is not supported in Rel-18 NTN.
Continue in offline discussion 306
Proposal 6: 	Preallocated UL grant must be configured with an associated RSRP threshold.
Agreed



This document continues discussion on remaining aspects highlighted above.
RACH-less HO: Remaining open issues
RACH-less HO failure handling
Based on RAN1 requirements, at the time of RACH-less HO execution the UE has valid assistance information and will have performed necessary pre-compensation procedures to access the target cell. In this case RACH failure would more likely be due to radio-link issues rather than time/frequency pre-compensation. 
If the radio-link issues are severe, falling back to RACH-based HO would not do much, and could increase recovery delay due to the large RTT. Legacy RACH-less HO already supports failure recovery via the RRC-Reestablishment procedure, which is also agreed as part of the NR procedure. This seems sufficient to resolve RACH-less HO failure without introducing additional delay by first attempting RACH.
Proposal 1:	UE relies on T304 and RRC Re-establishment procedure to address RACH-less HO failure in Rel-18 NTN (as in LTE). No new NTN-specific enhancements are introduced.
Enhancements to RACH-less HO completion confirmation
In RACH-less HO, after transmitting the RRCReconfigurationComplete in the initial UL transmission the UE monitors for the UE Contention Resolution Identity MAC CE to confirm HO success, ignoring the contents if received. This is the same procedure used in LTE and applies to both dynamic and preallocated grant case.
Since the UE ignores the MAC CE contents, it is essentially a wasted transmission. One possibility is to use a PDCCH addressed to the UE’s C-RNTI as confirmation. Since both transmissions are addressed to the UE’s C-RNTI, it would essentially accomplish the same thing, but allow the network to transmit meaningful data.
In RAN2#123bis-e, the feMobility session made the following agreement:
· For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”

RAN2 is asked to confirm whether this agreement also applies to NTN:
Proposal 2: 	Confirm the following agreement from eMob also applies to NTN:
· For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”
Time alignment timer handling for RACH-less
In RAN2#123 [2], the following was agreed regarding TAT handling during RACH-less HO:
· The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
In LTE, the UE starts the timeAlignmentTimer associated with PTAG immediately upon applying the timing advance value indicated in the RACH-less HO command [3]:
	-	when the MAC entity is configured with rach-Skip or rach-SkipSCG:
-	apply timing advance value indicated by targetTA in rach-Skip or rach-SkipSCG for the pTAG;
-	start the timeAlignmentTimer associated with this TAG.



However, according to the NTN RACH-less HO procedure agreed in RAN2#121bise [4], an additional step must be performed (i.e., the UE must also perform UL/DL synchronization and start T430) prior to starting timeAlignmentTimer in NTN:
· receive a RACH-less HO command which can include pre-allocated grant optionally. (RRC)
· start timer T304 for the target cell (RRC)
· perform DL and UL synchronization, and start timer T430. (RRC, MAC)
· start time alignment timer (MAC)
RAN2 should conclude the preferred timeAlignmentTimer handling during the NTN RACH-less HO procedure (i.e., when the TAT is started for the associated TAG). Possible options include reusing similar specification as in LTE (i.e., option 1 below) in which the TAT and T430 timers are independent. Alternatively, since RRC sends an indication to MAC upon start of T430 (to allow UL transmission), the UE may use this as the trigger to start the TAT timer (i.e., option 2 below).
Proposal 3: 	Select one of the following options for when UE starts the PTAG timeAlignmentTimer in NTN RACH-less HO:
Option 1 (LTE baseline):
	1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start or restart the timeAlignmentTimer associated with PTAG.


Option 2:
	1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	if an indication of uplink synchronization has been received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
3>	start or restart the timeAlignmentTimer associated with PTAG.



Time-based CHO combined with RACH-less HO
In RAN2#121bis-e it was agreed that combination of RACH-less HO with time-based CHO can be considered for NTN. A benefit is if the RACH-less HO handover is restricted to within a time window T1 to T1+duration, then the network can limit the amount of time if needs to reserve resources on the target cell for the initial transmission (e.g., the preallocated grant can be considered valid only within the CHO time window). 
Based on majority support from contributions, it is proposed that combination of RACH-less HO and time-based CHO can be supported in Rel-18 NTN.
Proposal 4: 	Combination of RACH-less HO with time-based CHO is supported in Rel-18 NTN.
Conclusion
In this contribution the following observations and proposals were made concerning RRC_CONNECTED measurement, mobility, and service continuity enhancements in Rel-18 NR NTN:
Proposal 1:	UE relies on T304 and RRC Re-establishment procedure to address RACH-less HO failure in Rel-18 NTN (as in LTE). No new NTN-specific enhancements are introduced.
Proposal 2: 	Confirm the following agreement from eMob also applies to NTN:
For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”
Proposal 3: 	Select one of the following options for when UE starts the PTAG timeAlignmentTimer in NTN RACH-less HO:
Option 1 (LTE baseline):
	1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start or restart the timeAlignmentTimer associated with PTAG.


Option 2:
	1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	if an indication of uplink synchronization has been received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
3>	start or restart the timeAlignmentTimer associated with PTAG.



Proposal 4: 	Combination of RACH-less HO with time-based CHO is supported in Rel-18 NTN.
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