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1. Introduction
In the TR23.737, subclause 8.3, it is concluded that the NAS transmission timers will be impacted if the GEO satellite is used. This DP will analyse the 5GMM timer and 5GSM timer impact when the GEO satellite is used.
2. Discussion
2.1
General
The conclusions drawn by SA2 in their study on 5GSAT_ARCH are given in TR 23.737, clause 8. In particular in subclause 8.3, one can find the following:-
Key Issue #3 is for satellite delay's impact on NAS procedures. Following the evaluation in clause 6.10, no impacts are identified for LEO and MEO satellite systems for NAS timers. The Registration procedure needs to be modified for GEO satellite system to enable the AMF to indicate to the UE, when extended NAS timers are used in the current Registration Area that the UE shall use in the current Registration Area
The understanding one can draw from the above Stage 2 TR conclusion is that as part of the Registration procedure (in a GEO environment), the registration timer T3510 will need to be extended. This is because – explained elsewhere in TR 23.737, subclause 6.10.1 - of the longer RTT (Round Trip Time) in going from UE to GEO satellite and from GEO satellite down to gNB (i.e. uplink) delays and then back the other way (i.e downlink). Added to that the Registration procedure includes the AMF providing the UE with a set of extended NAS timers to be used in [GEO] NTN – see, for further details, Annex with extracts from TR 23.737, subclause 6.10.1.4 and 6.10.1.5.
Furthermore, while the AMF – as shown in the Annex – is to provide a set of timer values for relevant NAS procedures it should be borne in mind that at initial registration, when UE sends its very first REGISTRATION_REQUEST and start T3510, the network (AMF) calculated extended T3510, would not be available to the UE yet. Thus on UE side, the UE must properly adjust the timer T3510.
2.2
Analysis

Guard timers for NAS procedures invariably starts with that NAS procedure sending its first (trigger) message. As an example the registration procedure is analysed where the T3510 supervises the time from REGISTRATION REQUEST is sent until a REGISTRATION ACCEPT or REGISTRATION REJECT is received. On RRC level the following RRC procedures can be included (see 23.502 Figure 4.2.2.2.2-1):

· RRC Connection establishment (where the REGISTRATION REQUEST message is included in the NAS PDU in msg5);

· DL and UL Information Transfer (to transport NAS messages for identity request, authentication and security mode command);
· AS-level security mode control for security activation in the AS layer;

· DL Information Transfer which will contain the REGISTRATION ACCEPT message.
However, each NAS message to be sent relies on the underlying RRC actually sending that NAS (L3) message and ensuring – as part of the RRC's function) that the NAS message is successfully sent. Thus the underlying RRC must have its guard timers too. Looking into that we understand that T300/T301 plus T-PollRetransmit can be considered to cover the cases where the NAS procedure involves a single RRC procedure. For some NAS procedures, a number of RRC procedures are covered by the NAS timer.

In total there can in a worst case be a RRC Connection establishment (T300) plus nine DL/UL information transfers (T-PollRetransmit), then the T3510 can be set to T300+ T-PollRetransmit_max*9.
Note that the max value of current T-PollRetransmit is 2s and the the max value of T300 is 2s. And the T3510 has been set to 15s.

The NAS timer is set based on the value of the T300 and the value of T-PollRetransmit. T300 and T-PollRetransmit are in the scope of RAN2.
If the GEO satellite is used, and value of T300 and the T-PollRetransmit is smaller than 2s, then there is no need to adjust the timer. Otherwise the NAS timer value will likely need to be extended.
3. Conclusions

The NAS timer is set based on the value of the T300 and the value of T-PollRetransmit. Hence before it can be concluded if the NAS timers need to be extended, and if extended then by what value(s), CT1 need to ascertain if TS 38.331 timer T300 and the value of T-PollRetransmit will be adjusted to cover the extra time needed for message transmission in the GEO satellite system.
4. Proposal

It is proposed to send a LS to RAN2 to ask the T300 and the T-PollRetransmit for the GEO.


ANNEX
Extracts from TR 23.737.
6.10.1.4
Timers management

It is proposed that UE capable only of connectivity via NTN RAN uses extended timers defined to handle satellite delays.

For UEs that can use both NTN RAT and terrestrial RAT, it is proposed that the UE uses regular timers or extended timers based on the RAT Type in use. It is assumed that the AMF assigns a Registration Area to the UE using either only terrestrial RATs, or only NTN RATs, thus the regular or extended timers apply to the whole Registration Area.

In order to ensure the correct and most efficient use of timers for UEs that are capable of using both terrestrial RAN and NTN RAN, the following is proposed:

-
A UE that is capable of both terrestrial RAT and NTN RAT connects to the network using extended timers (i.e. timers extended to deal with satellite delays).

-
During the Registration procedure, the AMF determines the type of timers required for the UE (based on RAT type, UE capabilities, and the type of RANs the UE may be using in a specific registration area). If the UE is capable of using both NTN RAT and terrestrial RAT, and the UE is registering or performing a Service Request in a terrestrial RAT, then the UE and the AMF apply regular timers. If the UE is registering or performing a Service Request in an NTN RAT, then the UE and the AMF apply extended timers.

6.10.1.5
Overall proposal

The solution proposes three aspects:

-
CN functions (AMF and SMF) consider the RAT Type to determine the value of the timers assigned by the network based on an implementation dependent mechanism.

-
The following UE timers are impacted and extended, all other UE, AMF and SMF timers remain unmodified:

-
T3510 must support 5 times the value of the worst-case RTT delay.

-
T3517 must support 3 times the value of the worst-case RTT delay.

-
T3580 must support 4 times the value of the worst-case RTT delay.

-
T3581 must support 1 times the value of the worst-case RTT delay.

-
T3582 must support 1 times the value of the worst-case RTT delay.

-
UE and CN functions apply regular or extended timers as described in clause 6.10.1.4.

