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1	Introduction
This document relates to the incoming LS in incoming LS in S2-2401850 from TSG RAN.
Document S2-2400391 from Mediatek was available for the January 2024 SA2 electronic meeting #160Adhoc-e. That document raised many valid concerns and issues, but the author believes that several additional issues should be included and that the proposals in the conclusion in S2-2400391 are not quite correct.
2	Need for GNSS Coverage
The Release 17 RAN specifications for NTN-modifications for UEs (for both NR-NTN and NB-IoT-NTN) require the UE to use GNSS to establish its position, and in conjunction with the satellite’s position and velocity, to modify the UE’s uplink frequency and timing.
At the Earth’s surface, GNSS signals are weak and, assuming that the satellite system is aiming to provide a reasonable user-data rate, reception of the downlink control information (Synchronisation Block, System Information, Paging) is likely to have better coverage (e.g. in-building) than GNSS.
Hence, if a ‘robust notification’ concept is targeted, a key issue will be the delay that the UE takes in re-acquiring GNSS and the UE then determining its position. This delay could well be in excess of 15 seconds – and will get larger if the user moves while attempting to acquire their GNSS position.
Observation 1: the delay in reacquiring GNSS position needs to be taken into account.
Observation 2: the impact of the user moving while the UE is attempting to acquire GNSS signals also needs to be taken into account. 
Observation 3: the need for GNSS coverage negates the coverage benefits of NB-IoT-LEO-NTN.
Observation 4: the “extended coverage” aspects of NB-IoT might be able to work with NB-IoT-GEO (where GNSS is not needed), 
Observation 5: the “extended coverage” aspects of NB-IoT will work with a LEO satellite access system that works with unmodified Rel 13-NB-IoT UEs. 

3	Silence for the calling party until dedicated bearer is established.
While performing normal paging and retransmission (e.g. with 2.56 second DRX cycle), then the subsequent ‘robust alert’ and then GNSS acquisition, the calling party will be “be listening to silence” as, normally, the calling party only starts to hear the ringing tone when the called party starts to ring (which is upon the establishment of the dedicated GBR voice bearer). A silence for > 10 seconds is likely to lead to the calling party abandoning the call.
Observation 6: During normal VoLTE call setup procedures, the calling party will receive a very long period of ‘silence’ and probably abandon the call. 
Observation 7: based on ‘network provided location information’ received during IMS (re)registration, the IMS system in the HPLMN of the called party could be modified to send an appropriate announcement to the calling party during this delay, however, care is needed to ensure that this does not infringe the location-privacy of the called user.
    
4	Paging Policy Differentiation
As documented in TS 23.501 section 5.4.3.2, this optional feature allows the HPLMN’s IMS system to use a DSCP value in the IP header to indicate an incoming voice call to the UPF, which can then notify the SMF and onto the AMF.
The lack of 3GPP standards for the DSCP value to use, means that generally this feature is not available when VoLTE/VoNR roaming.
Observation 7: if the UE is roaming on the satellite system, the AMF/MME is very unlikely to have any information on what SIP event that is causing the mobile terminating event.
Observation 8: when not roaming, the IMS signalling is likely to be encrypted, so there is no possibility for the UPF/SMF/AMF to extract any calling line ID or other information that the called party would need to convince them to walk back into GNSS coverage.   
Observation 9: PPD was intended for voice calls, so IMS messaging and “SMS over IMS” is unlikely to be notified to the AMF/MME (via the UPF).    

5	System Solution: 
SMS over NAS with “missed call info” plus “paging-cause=SMS” on S1/NG and radio interfaces
Many voice systems in HPLMNs have the capability to generate an SMS saying “you missed a call from [number]”.
If the SMS is sent via SMS over NAS (and NOT SMS over IMS), the AMF/MME can then insert a (new) paging cause for SMS over NAS into the [final retransmission of the] S1/N2 paging message. The RAN can then copy that new SMS cause into the radio interface paging message and, optionally, boost the power/energy of that radio interface paging message.
When receiving the radio interface page with cause SMS, the UE can alert the user according to the user’s settings (e.g. a screen-only indication of “message waiting” vs an audible alert).
Having received such an SMS related page, upon return to coverage (seconds, minutes, days later) the (Rel 19 modified) UE contacts the network (e.g. with periodic TAU) and the UE’s S1/NG connection establishment triggers the network to deliver the SMS (based on existing SMS Message Waiting functionality). 
The UE can then parse the SMS, e.g. to discard scam numbers, and if appropriate, inform the user.
Proposal 1: SA2 to consider whether the above (“Paging Cause for SMS over NAS”) solution is workable and respond to RAN accordingly. 
Observation 10: this solution is applicable to any RAT where downlink coverage for paging exceeds the UE’s uplink coverage, and hence it should not be restricted to systems targeting 3GPP Rel 17-NTN modified UEs.  

6	Summary
The above observations and proposal should be taken into account when responding to the incoming LS in S2-2401850.
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