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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.   

Discussion
During the WI discussions in RAN 1 it was defined that the UL time and frequency synchronization are to be handled at autonomously – with feedback from the network – based on the satellite ephemeris and the UE position. Among the capabilities discussed to support this option, RAN1 has agreed that at least GNSS operation is currently to be supported in Release 17 [3]
Agreement (RAN1#103)
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

Agreement (RAN1#103)
An NR NTN UE in RRC_IDLE and RRC_INACTIVE states shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
Agreement (RAN1#103)
An NR NTN UE in RRC_CONNECTED states shall be capable of at least using its acquired GNSS position and satellite ephemeris to perform frequency pre-compensation to counter shift the Doppler experienced on the service link.


The third agreement listed above says that a UE in RRC connected mode shall be capable of at least using its acquired GNSS position and satellite ephemeris to counter the doppler experienced to the service link. But it is unclear if there are minimum requirements specified for the availability and update rate of this information in RRC connected mode. For example, in RAN #1 107 [4] , the discussions for NB-IoT over NTN clearly says that the UE may not be expected to have GNSS availability concomitantly with the RAN radio support, in other words, the UE may ask for an additional measurement gap to re-establish the validity of its GNSS operation. And in RAN2 #116 [5], for the same type of operation, it was decided that whenever the GNSS fix at the UE side becomes outdated, the UE should go to IDLE mode, combined and in line with discussions in RAN1 and RAN2 this means that UEs is not required to update GNSS while in connected mode to RAN, as for NB-IoT devices, both systems may utilize parts of the same RF chain for costs purposes. 

Agreement (RAN1#107)
The UE autonomously determines its GNSS validity duration X and reports information associated with this valid duration to the network via RRC signalling.
•	X = {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}
Agreement (RAN2#116)
When the GNSS fix becomes outdated in RRC_CONNECTED mode, the UE goes to IDLE mode.










It is yet to be established for operation of NR over NTN if the UE is assumed to update the GNSS fix while in connected mode. Based on the above discussion we propose to clarify and capture in specifications the matter:
Proposal 1: RAN4 to set a minimum requirement for UEs using GNSS for timing and frequency pre-compensation in NR operation. 
· Option 1: UE is required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN. 
· Option 2: UE is not required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN. UE may inform the validity timer of the GNSS fix to the RAN.
· Option 3: Other. 

GNSS requirements for TA pre-compensation. 
The requirements for support of RRM in NR operation are captured in TS 38.133 and for NTN in the draft CR (R4-2206906). In this document, section 7 is responsible to describe the timing requirements for UE transmissions. There, it is stated that the timing advance operation is initiated by the gNB. 
[bookmark: _Toc535475933]7.3C	Timing advance for satellite access
[bookmark: _Toc535475934]7.3C.1	Introduction
The timing advance is initiated from gNB to NTN UE in NR SA operation modes, with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7].

However, according to the agreements captured in RAN1 and RAN2 to the present date, this does not reflect the operation of NR over NTN.  We propose to amend the specification and to include the requirements for the reliability of the GNSS input, in a similar way as captured for V2X operation in section 12.8. 

------------------------------------ TP#1 TS 38.133-----------------------------------------------
7.3C.1	Introduction
The timing advance is initiated from gNB to NTN UE in NR SA operation modes, with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7]. Operations over NTN constitutes an exception to this rule, whenever the UE is required to either apply [image: ] or  [image: ]different of 0.  In this case the timing advance is initiated and maintained at the UE. 

For NTN operations, the gNB may provide assistance to correct the timing advance initiated by the UE using MAC messages. For UE initiated operations, if UE considers GNSS is a reliable synchronization reference, the UE shall meet timing accuracy requirement as specified in this document and frequency accuracy requirement as specified in TS38.101-5 [xx].
-------------------------------- end of TP#1-------------------------------------------------------------------

Proposal 2: Capture the text proposal in TP #1


Conclusion
In this contribution we propose the following:
Proposal 1: RAN4 to set a minimum requirement for UEs using GNSS for timing and frequency pre-compensation in NR operation. 
· Option 1: UE is required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN. 
· Option 2: UE is not required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN. UE may inform the validity timer of the GNSS fix to the RAN.
· Option 3: Other. 

Proposal 2: Capture the text proposal in TP #1
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