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1 Introduction
The Handover Restriction list IE in TS 38.423 has not been specified, this contribution proposes to define the Handover Restriction list IE to support roaming and access restrictions functions. 

2 Discussion
In current 23.501, the mobility restrictions information is specified as following:

Mobility Restrictions consists of RAT restriction, Forbidden Area, Service area restrictions and Core Network type restriction as following:

-
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 is based on subscription not permitted to initiate any communication for this PLMN. For CM-CONNECTED state, when radio access network determines target RAT and target PLMN during handover procedure, it should take per PLMN RAT restriction into consideration.

-
Forbidden Area:


In a Forbidden Area under a given RAT, the UE is based on subscription not permitted to initiate any communication with the network for this PLMN. The UE behaviour in terms of cell selection, RAT selection and PLMN selection depends on the network response that informs the UE of Forbidden Area.

NOTE 1:
The UE reactions to specific network responses are described in TS 24.501 [47].

-
Service area restrictions:


Defines areas in which the UE may or may not initiate communication with the network as follows:

-
Allowed Area:


In an Allowed Area under a given RAT, the UE is permitted to initiate communication with the network as allowed by the subscription.

-
Non-Allowed Area:


In a Non-Allowed Area under a given RAT a UE is service area restricted based on subscription. The UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services (both in CM-IDLE and in CM-CONNECTED states). The RRC procedures while the UE is in CM-CONNECTED with RRC Inactive state are unchanged compared to when the UE is in an Allowed Area. The RM procedures are unchanged compared to when the UE is in an Allowed Area. The UE in a Non-Allowed Area shall respond to core network paging with Service Request and RAN paging.

-
Core Network type restriction:


Defines whether UE is allowed to connect to 5GC for this PLMN.
From the text, the mobility restrictions in 5GS has been enhanced than that is in EPC as following:

· The RAT restriction is enhanced to support per PLMN granularity RAT restriction.

Different operators may have different RAT restriction for a UE, e.g. operator A may allow the UE to access NR, while operator B may not allow the UE to access NR.

·  “Core Network type restriction” is introduced in 5GS.
Core network type restriction indicates whether UE can connect to 5GC via an evolved eNB that connects to both 5GC and EPC.
Proposal 1 It is proposed to introduce the Handover Restriction list IE over Xn interface. Compared with X2interface, the enhancements are:
-
the RAT restriction is per PLMN granularity;

-
“Core Network type restriction” is introduced in 5GS.
3 Conclusion 
Based on the discussion, we propose:
Proposal 2 It is proposed to introduce the Handover Restriction list IE over Xn interface. Compared with X2 interface, the enhancements are:

-
the RAT restriction is per PLMN granularity;

-
“Core Network type restriction” is introduced in 5GS.
The corresponding text proposal to 38.423 is provided in the Annex.
Text Proposal
------------------------------------------------------1st change--------------------------------------------------------------
9.2.1.x
Handover Restriction List

This IE defines roaming or access restrictions for subsequent mobility action for which the NR-RAN provides information about the target of the mobility action towards the UE, e.g., handover, or for SCG selection during dual connectivity operation. If the NG-RAN receives the Handover Restriction List IE, it shall overwrite previously received restriction information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Serving PLMN
	M
	
	9.3.3.5
	

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs in addition to Serving PLMN.

This list corresponds to the list of “equivalent PLMNs” as defined in TS 24.301 [x].

This list is part of the roaming restriction information. Roaming restrictions apply to PLMNs other than the Serving PLMN and Equivalent PLMNs.

	>PLMN Identity
	M
	
	9.3.3.5
	

	Forbidden TAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	Intra 5G roaming restrictions.

	>PLMN Identity
	M
	
	9.3.3.5
	The PLMN of forbidden TACs.

	>Forbidden TACs
	
	1..<maxnoofForbTACs>
	
	

	>>TAC
	M
	
	9.3.3.10
	The TAC of the forbidden TAI.

	Forbidden inter RATs
	O
	0..<maxnoofEPLMNsPlusOne>
	
	Inter-3GPP RAT access restrictions.

	>PLMN Identity
	O
	
	9.3.3.5
	

	> RAT type
	O
	
	BIT STRING (SIZE(8, …))
	Each position in the bitmap represents a RAT:

“all bits equal to 0” – ALL RATs

“first bit” – LTE

“second bit” – NR

Other bits reserved for future use.

Value “1” indicates forbidden 

Value “0” indicates not forbidden

	Core Network type restriction
	O
	0..<maxnoofEPLMNsPlusOne>
	
	whether UE is allowed to connect to 5GC for this PLMN via evolved eNB

	> PLMN Identity
	O
	
	9.3.3.5
	

	> Core Network type  restriction flag
	O
	
	BOOLEAN
	The indication indicates whether UE is allowed to connect to 5GC for this PLMN via evolved eNB.

“1” – allowed

“0” – not allowed


	Range bound
	Explanation

	maxnoofEPLMNs
	Maximum no. of equivalent PLMN Ids. Value is 15.

	maxnoofEPLMNsPlusOne
	Maximum no. of equivalent PLMN Ids plus one. Value is 16.

	maxnoofForbTACs
	Maximum no. of forbidden Tracking Area Codes. Value is 4096.
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