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1 Introduction
In this contribution we provide corrections to Stage-2 TS 38.300 for NR NTN.
[bookmark: _Hlk143643250]2 Discussion
The following are issues identified in TS 38.300 and proposed changes:
	Issue 
	Proposed Change 

	Missing definition of “hard satellite switch over”.
	Include the definition in section:
16.14.3.2.3	Satellite switch with re-sync

	Repeated text: 
“A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) as defined in TS 38.331 [12].”
	Remove the repeated text in section: 
16.14.3.2.2	Conditional Handover


	Misalignment of the offset  (in TS 38.300) and  (in TS 36.300).
	Correct to  in TS 38.300:
16.14.2.1	Scheduling and Timing
 (Also correct in Figure 16.14.2.1-1). 

	Missing description of “RACH-less HO stage-2 procedure” 
	Add description in section: 
16.14.3.2.1	Handover



Proposal 1: Adopt the TP for TS 38.300 in the Appendix A.
In TS 38.300, the generic handover procedure for TN is specified in 9.2.3.2. In NTN section, the baseline handover procedure in NTN is referred to 9.2.3.2 and NTN specific enhancements are specified. As RACH-less HO is introduced as an NTN specific enhancement in Rel-18, a high-level description of the procedure is necessary, which can be similar to the stage-2 description of LTE RACH-less HO in TS 36.300. The TP is in the Appendix B.
Proposal 2: Add stage-2 description of NTN RACH-less HO procedure in section 16.14.3.2.1. 
Proposal 3: Adopt the TP for TS 38.300 in the Appendix B.

3 Conclusion
The following are the proposals in this document: 
Proposal 1: Adopt the TP for TS 38.300 in the Appendix A.
Proposal 2: Add stage-2 description of NTN RACH-less HO procedure in section 16.14.3.2.1. 
Proposal 3: Adopt the TP for TS 38.300 in the Appendix B.
4 References 
[1] TS 38.300 V18.0.0 (2023-12) NR and NG-RAN Overall Description; Stage 2 (Release 18).
[2] TS 36.300 V18.0.0 (2023-12) E-UTRA and E-UTRAN; Overall description; Stage 2 (Release 18).
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[bookmark: _Toc155991747]16.14.3.2.3	Satellite switch with re-sync
Upon both hard and soft satellite switch over in the quasi-Earth fixed scenario with the same SSB frequency and the same gNB, the satellite switch with re-sync procedure is supported. The satellite switch with re-sync avoids a L3 mobility for UEs in the cell by maintaining the same PCI on the geographical area covered by quasi-Earth fixed beam. CHO can be configured simultaneously with the satellite switch with re-sync procedure.
For soft satellite switch over, the UE can start synchronizing with the target satellite before the source satellite ends to serve the cell. It is not required for the UE to be connected to source satellite when the UE switches to target satellite.
For hard satellite switch over, the UE can only start synchronizing with the target satellite after the source satellite ends to serve the cell. It is required for the UE to maintain connection with the source satellite until the switch to the target satellite is initiated.
	
 Second Change



16.14.3.2.2	Conditional Handover
The same principle as described in 9.2.3.4 applies to NTN unless hereunder specified.
NTN supports the following additional trigger conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:
-	The RRM measurement-based event A4;
-	A time-based trigger condition;
-	A location-based trigger condition.
Time-based or location-based trigger conditions may be configured independently from the measurement condition for CHO in NTN in at least hard satellite switch case where the service discontinuity gap time length is assumed to be zero or negligible. OtherwiseHowever, if the service discontinuity gap time length is not zero or negligible, then a time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) as defined in TS 38.331 [12].
A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) as defined in TS 38.331 [12].
	
 Third Change


[bookmark: _Toc155991739]16.14.2	Timing and Synchronization
[bookmark: _Toc155991740]16.14.2.1	Scheduling and Timing
DL and UL are frame aligned at the uplink time synchronization reference point (RP) with an offset given by NTA,offset (see clause 4.2 of TS 38.213 [38]).
To accommodate the propagation delay in NTNs, several timing relationships are enhanced by a Common Timing Advance (Common TA) and two offsets  and :
-	 is a configured timing offset that is equal to the RTT between the RP and the NTN payload.
[bookmark: _Hlk133482317]-	 is a configured scheduling offset that needs to be larger or equal to the sum of the service link RTT and the Common TA.
-	is a configured offset that is approximately equal to the RTT between the RP and the gNB.
The scheduling offset  is used to allow the UE sufficient processing time between a downlink reception and an uplink transmission, see TS 38.213 [38].
The offset  is used to delay the application of a downlink configuration indicated by a MAC CE command on PDSCH, see TS 38.213 [38], and in estimation of UE-gNB RTT, see TS 38.321 [6]. It may be provided by the network when downlink and uplink frame timing are not aligned at gNB. The  is also used in the random access procedure, to determine the start time of RAR window/MsgB window after a Msg1/MsgA transmission (see TS 38.213 [38]).
The Service link RTT, Feeder link RTT, RP, Common TA,  and TTA (see clause 16.14.2.2) are illustrated in Figure 16.14.2.1-1.
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Figure 16.14.2.1-1: Illustration of timing relationship (for collocated gNB and NTN Gateway)
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[bookmark: _Toc155991745]16.14.3.2.1	Handover
The same principle as described in 9.2.3.2 applies unless hereunder specified:
During mobility between NTN and Terrestrial Network (TN), a UE is not required to connect to both NTN and TN at the same time.
NOTE:	NTN TN handover refers to mobility in both directions, i.e. from NTN to TN (hand-in) and from TN to NTN (hand-out).
DAPS handover is not supported for NTN in this release of the specification.
UE may support mobility between gNBs operating with NTN payloads in different orbits (e.g., GSO, NGSO at different altitudes).
RACH-less handover as specified in TS 38.321 [6] and TS 38.331 [12] is supported in NTNs. The RRCReconfiguration message triggering the RACH-less handover includes a timing adjustment indication and either a configured grant or a beam indication for accessing the target cell without RACH. UE synchronizes to the target cell by applying the timing adjustment indication and transmits the RRCReconfigurationComplete message using the configured grant if included. If the configured grant is not included, UE receives an uplink grant by monitoring PDCCH according to the beam indication. 
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