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1 Introduction

SA2 is requesting RAN3 to investigate whether our specifications align with SA1 requirements with respect to restricting the usage of satellite access in a PLMN. [8]
At RAN3 #122 a group of CRs on handover restrictions for NTN [1]

 REF _Ref157177303 \r \h 
[2]

 REF _Ref157177305 \r \h 
[3] were discussed and noted [4]. The intention of the CRs was indeed to enable controlling which subscriber can use NTN: it was claimed that it is currently possible to restrict mobility to NR NTN and E-UTRAN NTN (IoT NTN), but handover from NR TN to LTE NTN and from LTE TN to NR NTN cannot be prevented.[1]

 REF _Ref157177303 \r \h 
[2]
Restricting mobility from NR TN to LTE NTN and from LTE TN to NR NTN had not been discussed before (as also pointed out by some [4]), but none the less other WGs (CT4, SA2) have agreed corresponding changes for Rel-17 in their specifications [5]

 REF _Ref157178078 \r \h 
[6]

 REF _Ref157178079 \r \h 
[7].

We are providing a more thorough discussion of this topic and proposing a potential way forward.
2 Discussion

2.1 Requirements and Specifications: Current Status
CT1 initially evaluated the scenario of an operator, operating both satellite and non-satellite access, “disabling or blocking satellite access” when the user does not have a subscription for satellite access, and liaised SA1 asking for guidance. [9]
SA1 replied that while there is no such explicit requirement, more generic requirements (in Secs. 6.3.2 and 6.19 of TS 22.261 and Sec. 7.1 of TS 22.011, since Rel-15) “allow a network operator to restrict usage of specific access technology combinations within a PLMN”; these requirements, SA1 stated, cover the case described by CT1. [10]
Then SA2 (in cc in [9] and [10]) also investigated the issue and “realized that some inter-system mobility scenarios had been omitted that meant that restrictions for satellite access would not work correctly.” [8] SA2 also agreed [7] (a Rel-17 CR to TS 23.501): this CR added “WB-E-UTRAN
”, “NB-IoT”, and “LTE-M” for GEO/MEO/LEO/OTHERSAT as possible access restrictions.
CT4 had also agreed corresponding CRs [5]

 REF _Ref157178078 \r \h 
[6] in November.
2.2 Possible Solutions in RAN3

The requirements in TSs 22.261 and 22.011 included in the SA1 reply LS [10] are indeed quite comprehensive, applying to PLMNs, RATs, access technologies (including satellite), slices, and location / routing area identities; the agreed SA2 and CT4 CRs [5]

 REF _Ref157178078 \r \h 
[6]

 REF _Ref157178079 \r \h 
[7] follow the same interpretation. So, it seems that the only remaining parts of this “package” are within RAN3 scope.
Proposal 1: RAN3 should discuss how to support restricting satellite access when the user does not have a suitable subscription, considering the agreed SA2 and CT4 CRs.

The first issue to be considered is the type scenarios for access restrictions. SA2 has added to TS 23.501 the following 12 cases where satellite access is not allowed as primary access for E-UTRA: [7]
1. WB-E-UTRAN (LEO)

2. WB-E-UTRAN (MEO)

3. WB-E-UTRAN (GEO)

4. WB-E-UTRAN (OTHERSAT)

5. NB-IoT (LEO)

6. NB-IoT (MEO)

7. NB-IoT (GEO)

8. NB-IoT (OTHERSAT)

9. LTE-M (LEO)

10. LTE-M (MEO) 

11. LTE-M (GEO)

12. LTE-M (OTHERSAT)

This list is also reflected in the CT4 CR for E-UTRA [6].

Observation 1: SA2 and CT4 have considered as possible restriction scenarios, the case of inter-system mobility to and from E-UTRA involving satellite for a “wideband”, NB-IoT, and LTE-M capable 4G UE.

Current specifications explicitly cover NB-IoT and LTE-M for E-UTRAN satellite access (i.e. cases 5-12); furthermore, mobility is currently not supported for NB-IoT UEs, but we notice that release with redirection toward NB-IoT may be considered as a valid scenario. RAN3 should then confirm the validity of the above scenarios.
Proposal 2: RAN3 should confirm the validity of scenarios for “wideband”, NB-IoT and LTE-M capable 4G UEs for access restrictions with NTN.

Then the second issue is how to capture these scenarios in RAN3 specifications. Initial “proof of concept” CRs [1]

 REF _Ref157177303 \r \h 
[2]

 REF _Ref157177305 \r \h 
[3] containing 12 new codepoints were submitted to the last RAN3 meeting and noted. We note that there may be no need to differentiate between “wideband” and LTE-M, as the differentiation will be known to the RAN. Then, assuming to consider release with redirection toward NB-IoT as a valid scenario, 8 new codepoints may be enough to cover all scenarios.
Proposal 3: Assuming there is no need to differentiate between “wideband”, NB-IoT and LTE-M, and assuming to consider release with redirection toward NB-IoT as a valid scenario, 8 new codepoints may be enough to cover all scenarios.
It also seems beneficial to specify in stage 2 that roaming and access restrictions also apply to NTN. 

We provide the corresponding CRs as “proof of concept”, but we welcome further discussion.
Proposal 4: Discuss, revise and if possible agree our related CRs.

A reply LS to at least SA2 and CT4 will need to be drafted according to the decision in RAN3.
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Proposal 1: RAN3 should discuss how to support restricting satellite access when the user does not have a suitable subscription, considering the agreed SA2 and CT4 CRs.

Observation 1: SA2 and CT4 have considered as possible restriction scenarios, the case of inter-system mobility to and from E-UTRA involving satellite for a “wideband”, NB-IoT, and LTE-M capable 4G UE.

Proposal 2: RAN3 should confirm the validity of scenarios of “wideband”, NB-IoT and LTE-M capable 4G UEs for access restrictions with NTN.

Proposal 3: Assuming there is no need to differentiate between “wideband”, NB-IoT and LTE-M, and assuming to consider release with redirection toward NB-IoT as a valid scenario, 8 new codepoints may be enough to cover all scenarios.

Proposal 4: Discuss, revise and if possible agree our related CRs.
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