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1	Introduction
This issue was raised originally by CT1 to ask SA1, regarding the service requirement, whether a network operator should be able to restrict the usage of satellite access in a network (in the PLMN) when the user is not allowed to use the satellite access by subscription [1]. And SA1 replied that there is no explicit requirement to restrict the usage of satellite access in a PLMN, while, based on the Service Requirement and Accessibility, more generic requirements exist that allow a network operator to restrict usage of specific access technology combinations within a PLMN [2].
Based on the information from CT1 and SA1, SA2 has checked their specification and found that the inter-system mobility scenarios were omitted. To make the restrictions for satellite access work correctly, SA2 has agreed one Rel-17 CR on TS 23.501 to support mobility restrictions from NR TN to LTE NTN [3]. Similarly, SA2 thinks the handover restriction from LTE TN to NR NTN should also be supported, while, since the current general description in TS 23.401 is able to cover this scenario, there is no CR on TS 23.401. In addition, SA2 thinks our RAN3 specifications need to be updated accordingly. And the corresponding LS to RAN3 is given in [4].
In this contribution, we provide discussion on the RAT restrictions issue for the satellite access and analyze the potential impact on RAN3.
2 Discussion
In last RAN3 meeting [5], there was some discussion on this RAT restriction issue. While, companies thought the scenarios had not been discussed before and this issue was just noted. 
However, after receiving the LS from SA2, it is clear that SA2 has agreed to support the handover restriction from NR TN to LTE NTN and the handover restriction from LTE TN to NR NTN. In addition, based on the progress in CT4 [6][7], the mobility from NR/LTE TN to LTE/NR NTN should be prevented when the subscriber does not have a subscription that permits LTE/NR NTN access.Therefore, our RAN3 should also support the above handover restriction issues.
Proposal 1: RAN3 shall support the handover restriction from NR TN to LTE NTN and from LTE TN to NR NTN.

Furthermore, considering the handover restriction from LTE TN to NR NTN, according to the TS 29.272, the “NR (LEO) Not Allowed”, “NR (MEO) Not Allowed”, “NR (GEO) Not Allowed” and “NR (OTHERSAT) Not Allowed” have been introduced in the Access-Restriction Data for LTE.
------------------------------------------------------------TS 29.272-----------------------------------------------------------------
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The Access-Restriction-Data AVP is of type Unsigned32 and it shall contain a bit mask where each bit when set to 1 indicates a restriction. The meaning of the bits is the following:
Table 7.3.31/1: Access-Restriction-Data
	Bit
	Description

	0
	UTRAN Not Allowed

	1
	GERAN Not Allowed

	2
	GAN Not Allowed

	3
	I-HSPA-Evolution Not Allowed

	4
	WB-E-UTRAN Not Allowed

	5
	HO-To-Non-3GPP-Access Not Allowed

	6
	NB-IoT Not Allowed

	7
	Enhanced Coverage Not Allowed

	8
	NR as Secondary RAT in E-UTRAN Not Allowed

	9
	Unlicensed Spectrum as Secondary RAT Not Allowed

	10
	NR in 5GS Not Allowed

	11
	LTE-M Not Allowed

	12
	WB-E-UTRAN Except LTE-M Not Allowed

	13
	WB-E-UTRAN(LEO) Not Allowed

	14
	WB-E-UTRAN(MEO) Not Allowed

	15
	WB-E-UTRAN(GEO) Not Allowed

	16
	WB-E-UTRAN(OTHERSAT) Not Allowed

	17
	NB-IoT(LEO) Not Allowed

	18
	NB-IoT(MEO) Not Allowed

	19
	NB-IoT(GEO) Not Allowed

	20
	NB-IoT(OTHERSAT) Not Allowed

	21
	LTE-M(LEO) Not Allowed

	22
	LTE-M(MEO) Not Allowed

	23
	LTE-M(GEO) Not Allowed

	24
	LTE-M(OTHERSAT) Not Allowed

	25
	NR (LEO) Not Allowed

	26
	NR (MEO) Not Allowed

	27
	NR (GEO) Not Allowed

	28
	NR (OTHERSAT) Not Allowed

	NOTE 1:	Bits not defined in this table shall be cleared by the HSS and discarded by the receiving MME/SGSN.
NOTE 2:	Bits 11 and 12 are only used when bit 4 is not set.



The restriction "HO-To-Non-3GPP-Access Not Allowed" shall take a higher precedence than the APN-level parameter "WLAN-Offloadability" (see clause 7.3.181).
------------------------------------------------------------TS 29.272-----------------------------------------------------------------
Correspondingly, the codepoints “NR-LEO”, “NR-MEO”, “NR-GEO” and “NR-OTHERSAT” should be introduced in the RAT Restriction Information IE for LTE over S1 and X2.
Proposal 2: Add 4 new codepoints in the RAT Restriction Information IE over S1 and X2 to support the handover restriction from LTE TN to NR NTN.

Similarly, considering the handover restriction from NR TN to LTE NTN, according to [3], the different types of “LTE satellite access not allowed as primary access” have been introduced in the TS 23.501 for the NR mobility restriction.
------------------------------------------------------------S2-2401630-----------------------------------------------------------------
The UDM shall provide to the AMF the information defined in TS 23.008 [119] about the subscriber's NR or E-UTRA access restriction set by the operator determined e.g. by subscription scenario and roaming scenario:
-	For NR:
-	NR not allowed as primary access.
-	NR not allowed as secondary access.
-	NR in unlicensed bands not allowed as primary access.
-	NR in unlicensed bands not allowed as secondary access.
-	NR(LEO) satellite access not allowed as primary access.
-	NR(MEO) satellite access not allowed as primary access.
-	NR(GEO) satellite access not allowed as primary access.
-	NR(OTHERSAT) satellite access not allowed as primary access.
-	NR RedCap not allowed as primary access.
Editor's note:	The final decision on whether Dual Connectivity and Carrier Aggregation are supported is in RAN WG2 and RAN WG3. Subsequently SA WG2 will consider whether any system features are needed to support such DC or CA RAN functionality such as mobility restrictions for secondary access.
-	For E-UTRA:
-	E-UTRA not allowed as primary access.
-	E-UTRA not allowed as secondary access.
-	E-UTRA in unlicensed bands not allowed as secondary access.
-	NB-IoT not allowed as primary access.
-	LTE-M not allowed as primary access.
-	WB-E-UTRAN (LEO) satellite access not allowed as primary access.
-	WB-E-UTRAN (MEO) satellite access not allowed as primary access.
-	WB-E-UTRAN (GEO) satellite access not allowed as primary access.
-	WB-E-UTRAN (OTHERSAT) satellite access not allowed as primary access.
-	NB-IoT (LEO) satellite access not allowed as primary access.
-	NB-IoT (MEO) satellite access not allowed as primary access.
-	NB-IoT (GEO) satellite access not allowed as primary access.
-	NB-IoT (OTHERSAT) satellite access not allowed as primary access.
-	LTE-M (LEO) satellite access not allowed as primary access.
-	LTE-M (MEO) satellite access not allowed as primary access.
-	LTE-M (GEO) satellite access not allowed as primary access.
-	LTE-M (OTHERSAT) satellite access not allowed as primary access.

NOTE X:	The use of WB-E-UTRAN satellite accesses, NB-IoT satellite accesses or LTE-M satellite accesses to connect to 5GC is not supported in this release of the specification.
In order to enforce all primary access restrictions, the related access has to be deployed in different Tracking Area Codes and the subscriber shall not be allowed to access the network in TAs using the particular access.
With all secondary access restrictions, the subscriber shall not be allowed to use this access as secondary access.
------------------------------------------------------------S2-2401630-----------------------------------------------------------------
From RAN3’s prospective, there is no need to differentiate the WB-E-UTRAN and LTE-M satellite access, and the mobility is not applicable to the NB-IoT UEs. Therefore, only 4 new codepoints “E-UTRA-LEO”, “E-UTRA-MEO”, “E-UTRA-GEO” and “E-UTRA-OTHERSAT” should be introduced in the RAT Restriction Information IE for NR over NG and Xn.
Proposal 3: Add 4 new codepoints in the RAT Restriction Information IE over NG and Xn to support the handover restriction from NR TN to LTE NTN.

In addition, as agreed in SA2, the RAT restriction should also capture the redirection procedure.

------------------------------------------------------------S2-2401630-----------------------------------------------------------------

-	RAT restriction:
	Defines the 3GPP Radio Access Technology(ies), a UE is not allowed to access in a PLMN. In a restricted RAT a UE based on subscription is not permitted access to the network for this PLMN. For CM-CONNECTED state, when radio access network determines target RAT and target PLMN during Handover or redirection procedure, it should take per PLMN RAT restriction into consideration. The RAT restriction is enforced in the network, and not provided to the UE.
------------------------------------------------------------S2-2401630-----------------------------------------------------------------
Therefore, the redirection should be added in the textual description of Mobility Restriction List IE to align with SA2’s progress.

Proposal 4: To align with SA2, the redirection should be captured in the textual description of Mobility Restriction List IE over NG and Xn.

Based on the above outcome, RAN3 shall send a reply LS to SA2 to indicate that RAN3 has supported the handover restriction from NR TN to LTE NTN and from LTE TN to NR NTN. And the agreed stage 3 CRs should be also attached in the reply LS.
[bookmark: _GoBack]Proposal 5: Send the reply LS to SA2 to indicate that RAN3 has supported the handover restriction both from NR TN to LTE NTN and from LTE TN to NR NTN with corresponding RAN3 CRs attached.
Conclusion
Proposal 1: RAN3 shall support the handover restriction from NR TN to LTE NTN and from LTE TN to NR NTN.

Proposal 2: Add 4 new codepoints in the RAT Restriction Information IE over S1 and X2 to support the handover restriction from LTE TN to NR NTN.

Proposal 3: Add 4 new codepoints in the RAT Restriction Information IE over NG and Xn to support the handover restriction from NR TN to LTE NTN.

Proposal 4: To align with SA2, the redirection should be captured in the textual description of Mobility Restriction List IE over NG and Xn.

Proposal 5: Send the reply LS to SA2 to indicate that RAN3 has supported the handover restriction both from NR TN to LTE NTN and from LTE TN to NR NTN with corresponding RAN3 CRs attached.

The corresponding CRs and reply LS are given in [8][9][10][11][12][13][14][15][16].
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