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Abstract: CT1 sent an LS to SA1 in [1] asking about service requirements for differentiating satellite access technology and RAT identifier in the PLMN Selector lists (stored in USIM). This paper discusses some relevant aspects and proposals.
1. Introduction

In a recently agreed CR to TS 23.501 [2], SA2 specified four new RAT types for satellite access: NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT). CT1 is working on a TR on PLMN selection for satellite access in [3] and has sent an LS to SA1 in [1] asking whether or not satellite access should be considered as separate access technology (or multiple ones) for the purpose of PLMN/RAT prioritization during PLMN selection. The questions in the CT1 LS are:
1. Is there a service requirement to differentiate between “NG-RAN” and “satellite access to 5GC" for the purpose of PLMN selection?
2. Does SA1 intend to introduce new associated Access Technology identifier(s) for "satellite access" for the Operator Controlled PLMN Selector list and a User Controlled PLMN Selector list (stored on the SIM/USIM card). If yes, how many different identifiers?
This paper discusses some background assumptions, current service requirements and proposals related to the above questions.

2. Background
SA1 stage-1 specifications (TS 22.261) currently include to the following definitions related to satellite access, in particular refer to “satellite NG-RAN” to differentiate a 3GPP satellite RAN using satellite access:
· NG-RAN: a radio access network connecting to the 5G core network which uses NR, E-UTRA, or both 

· Satellite NG-RAN: a NG-RAN which uses NR in providing satellite access to UEs. 

· Satellite access: direct connectivity between the UE and the satellite.

In Rel-17 stage-2, SA2 has agreed in their TR ([4]) on a deployment scenario comprising a PLMN with both a 3GPP terrestrial RAN and a 3GPP satellite RAN, with overlapping coverage, as shown below:
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Figure 1: Satellite and terrestrial 3GPP access networks within a PLMN - architecture (left) and coverage (right)

Observation 1: A PLMN could deploy both a 3GPP satellite radio access network (i.e. a satellite NG-RAN, using S1 terminology) and a different 3GPP terrestrial RAN (e.g. including NG-RAN using terrestrial NR/E-UTRA access), with overlapping coverage. 
In TS 22.261, for satellite access, the following requirements are defined (among others): 
“the 5G system shall support service continuity between 5G terrestrial access network and 5G satellite access networks owned by the same operator or owned by 2 different operators having an agreement.”

“A 5G system with satellite access shall enable roaming of UE supporting both satellite access and terrestrial access between 5G satellite networks and 5G terrestrial networks.”
Note: service continuity is also agreed as part of the RAN architecture/protocol options [5].
Based on the above, the possibility of a UE supporting both terrestrial and satellite access can be assumed.  
Observation 2: UEs can support both terrestrial and satellite accesses, and can roam between 3GPP satellite networks and terrestrial networks.
3. Discussion on CT1 questions and SA1 requirements
Following the considerations above, the CT1 question on whether a satellite access RAT should be differentiated from terrestrial RATs (or vice versa), during PLMN/RAT selection, appears quite valid. 
In fact, there can be various use cases where satellite vs terrestrial RAT prioritization (per PLMN) can be beneficial and valuable, for example:

A: users/devices of a cruise ship/maritime company (or trucks/railways/airline)  → prefer satellite access, allow terrestrial access

B: general users/devices: prefer terrestrial access, allow satellite access 
C: users/devices with “satellite” specific data roaming (e.g. low cost): prefer terrestrial access in HPLMN, prefer satellite access in VPLMN
D: users/devices with special data plans focused on outdoor rural coverage → prefer satellite access, allow terrestrial access
E: disaster relief: → prefer terrestrial access, allow satellite access with the ability to change the preference (e.g. manually).
Assumption: Differentiation and prioritization between 3GPP terrestrial access and satellite access RATs during PLMN selection can be beneficial.

Regarding current stage-1 requirements on PLMN selection, and the possibility of using RAT identifiers in USIM PLMN selector lists, they are covered in TS 22.261 (generic) and more specifically in TS 22.011. Few relevant extracts are copied below, 

---------------
[from 22.261]
…
The following set of requirements complement the requirements listed in 3GPP TS 22.011, clause 3.2. 
The 5G system shall support selection among any available PLMN/RAT combinations, identified through their respective PLMN identifier and Radio Access Technology identifier, in a prioritised order. 
The priority order may, subject to operator policies, be provisioned in an Operator Controlled PLMN Selector lists with associated RAT identifiers, …or a User Controlled PLMN Selector list ....

[from 22.011, sec. 3.2]

It shall be possible to have an Operator Controlled PLMN Selector list and a User Controlled PLMN Selector list stored on the SIM/USIM card. Both PLMN Selector lists may contain a list of preferred PLMNs in priority order. It shall be possible to have an associated Access Technology identifier e.g., NG-RAN, E-UTRAN (WB-S1 mode), E-UTRAN(NB-S1 mode), UTRAN, GERAN or GERAN EC-GSM-IoT associated with each entry in the PLMN Selector lists. 
---------------
As shown, TS 22.011 lists RAT identifiers that can be configured in PLMN selector lists, without differentiating a satellite access RAT.

Proposal: SA1 should modify current stage-1 requirements, introducing a “satellite NG-RAN” as separate RAT identifier for the PLMN selector lists (CR to 22.011).
Beyond that, it is difficult, at this time, to identify whether there are sufficient motivations (and use cases) to further differentiate RAT selection/access (within a PLMN) among different satellite types for PLMN selection. Furthermore, a better understanding of technical architecture aspects and product/deployment options would also be required, e.g.:

· Whether or not a UE can support multiple satellite RAT types, and which combinations

· Whether or not a PLMN can support multiple satellite RAT types, and which combinations

Proposal: it is proposed to assume no need for further granularity of satellites RAT types (e.g. GEO, LEO, MEO) for PLMN selection/RAT prioritization.
4. Conclusion and Proposals
Based on the observations and discussion in the previous sections, we conclude that it would be beneficial to differentiate/prioritize between terrestrial and satellite access for the purpose of PLMN selection, and SA1 service requirements should be clarified to allow that. 
We also propose to assume no need for further differentiation among satellite RATs for PLMN selection.

Proposal 1. SA1 should modify current stage-1 requirements, introducing a “satellite NG-RAN” as separate RAT identifier for the PLMN selector lists (CR to 22.011).
Proposal 2: it is proposed to assume no need for further granularity of satellites RAT types (e.g. GEO, LEO, MEO) for PLMN selection/RAT prioritization.
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