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Introduction
The WI description for RAN4 work related to NR over NTN was presented in [1]. Following the progress of RAN4 on the topic, it was approved an extension for the WI activities, in order to address eventual open issues. The WI exception list provided in [2] includes RAN4 RRM requirements, with provision for clarifications and addressing possible inconsistencies.  This contribution proposes further clarification for issues regarding the consistency of GNSS-related operation by UEs in NTN. In [3] and [4] several issues are listed, of which we discuss several in the following sections.

Discussion 
During HO discussions in previous meetings, it was agreed that the legacy HO test cases for TN are the baseline to be used as reference for the HO in NTN. The differences in the test cases shall account for specificities of NTN HO mechanism. 

In our document [5]  we discuss how the NTN aspects are affected by the  specificities of the communication with a SAN cell. 

These are both captured in problems regarding both Handover Delay and Interruption Time.  The problem is caused by the fact that the UE needs to initiate the validity timer towards the target cell before initiating the PRACH. 


This is caused by the following aspects:
1. A UE that does not have a validity timer running towards the target cell, is assumed out-of-sync and cannot perform UL transmissions. 
	From 3GPP TS 38.331
T430 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
2>	upon successful acquisition of SIB19:
3>	inform lower layers that UL synchronisation is obtained;

From 3GPP TS 38.133:
The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. and the UE has a validity time running for NTA,common  and  NTA,UE-specific.




2. T430 (validity timer) can only be initiated at the epoch time provided in the satellite assistance information.
	From 3GPP TS 38.331
“Upon receiving SIB19, the UE shall:
1>	start or restart T430 with the duration ntn-UlSyncValidityDuration from the subframe indicated by epochTime;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.


From 3GPP TS 38.133:
The UE shall meet the Te_NTN requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. and the UE has a validity time running for NTA,common  and  NTA,UE-specific.





3. There is only one instance of the timer T430 running at the UE side – and it is associated to the serving cell. The UE is not expected to have T430 running towards the target cell. 
	From RAN 2 #119 agreements:
“RAN2 does not need to capture T430 for neighbour cells in all RRC states, and it is up to UE implementation on how to re-acquire SIB19 for neighbour cells (e.g. maintain one or multiple timers for serving cell and neighbour cells). UE needs to know information about neighbour cell’s”




4. Upon receiving the CHO command the UE must:
a.  stop the running T430 in the serving cell 
b. then start the new T430 for the target cell before performing the Random Access procedure.

	From RAN 2 #119 agreements:
“During HO/CHO execution upon applying target cell configuration, UE should:
	1. Stop the current T430 (if it is running);
	2.	Start T430 for the target cell as indicated by ntn-UlSyncValidityDuration and epochTime of the target cell”




In short, the UE does not have a validity timer running for the target cell until it receives the HO command. And the transition between 4a and 4b is not instantaneous, as the UE must follow the satellite assistance information for the target cell to initiate the HO procedure. The problem is further aggravated for CHO, as the epoch time and validity timer are conveyed in the RRC reconfiguration message, and they must be elapsed before the UE reaches the conditional triggers for performing the Handover. 

The specifications say [6]:
When the SAC UE receives a RRC message implying conditional handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command.
	DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution

But during the legacy Dcho the ephemeris information may no longer be valid. The UE will need to RE-ACQUIRE a new ephemeris information. 


Observation 1: Upon receiving the HO command, the UE must stop T430 and wait until the epoch time of the target cell is reached to initiate a new T430. 

Observation 2: In the NTN CHO, additional delay and/or interruption time is introduced because the UE may need to re-acquire new ephemeris information.

Therefore, based on the observations above, we propose:

Proposal 1: RAN4 to decide the best way to deal with the additional delay introduced in the CHO procedure for NTN caused by the cases where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information. 

Proposal 2:  If the UE needs to re-acquire ephemeris information, the handover delay requirements and the time interruption requirements must be extended to account for that.



Conclusion
Based on the specificities of NTN scenarios, and the need for the UE to have a valid satellite assistance data before initiating a PRACH transmission towards the target cell in CHO, we therefore propose:

Observation 1: Upon receiving the HO command, the UE must stop T430 and wait until the epoch time of the target cell is reached to initiate a new T430. 

Observation 2: In the NTN CHO, additional delay and/or interruption time is introduced because the UE may need to re-acquire new ephemeris information.

Proposal 1: RAN4 to decide the best way to deal with the additional delay introduced in the CHO procedure for NTN caused by the cases where the UE has to wait for the epoch time to be reached or re-acquire a new ephemeris information. 

Proposal 2:  If the UE needs to re-acquire ephemeris information, the handover delay requirements and the time interruption requirements must be extended to account for that.


References
[1] [bookmark: _Ref54013899][bookmark: _Ref101429480][bookmark: _Hlk92129218][bookmark: _Ref114761755][bookmark: _Hlk92131811]RP-213691, Revised WID: Solutions for NR to support non-terrestrial networks (NTN), Thales
[2] [bookmark: _Ref101434270]RP-220209, Rel-17 Work Item Exception for NR-NTN-solutions, Thales
[3] R4-2214471, WF on NR NTN RRM requirements, Qualcomm Inc.
[4] [bookmark: _Ref115193420]R4-2214473, WF on performance part for NR NTN, Xiaomi
[5] [bookmark: _Ref115445667][bookmark: _Ref115084906]R4-2216465, Discussion on configuration of HO aspects for NTN, Nokia, Nokia Shanghai Bell
[6] TS 38.133, NR; Requirements for support of radio resource management, V17.7.0.

