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Abstract: This contribution is to clarify the Mobility Restrictions for U2N relay.
1.	Discussion
This pCR tries to specify the Mobility Restrictions for U2N relay from the following aspects: 

[bookmark: _Hlk79398536]RAT restriction:
[bookmark: _Hlk79411240]Considering that the L2 relay and L3 relay with N3IWF scenarios are only supported by 5G ProSe, thus only the 5G ProSe L3 relay without N3IWF case applies to the RAT restriction.
· Once a 5G ProSe L3 relay without N3IWF is subject to a restrict RAT, it is not allowed to perform relay operation, e.g., the UE-to-Network Relay discovery and PC5 connection setup for relaying, based on the principles of 5.3.4.1 Mobility Restrictions in TS 23.501.
Forbidden Area:
In forbidden area, the UE, based on subscription, is not permitted to initiate any communication with the network for this PLMN as specified in TS23.501. These principles are applied to 5G ProSe Layer-2 UE-to-Network Relay, Layer-3 UE-to-Network Relay and Layer-2 Remote UE.
· Once a UE-to-Network Relay is in the Forbidden Area, it is not allowed to perform relay operation, e.g., the UE-to-Network Relay discovery and PC5 connection setup for relaying.
· If the Layer-2 Remote UE is in the Forbidden Area, it is not permitted to initiate any communication with the network via the 5G ProSe Layer-2 UE-to-Network Relay. For that, the UE-to-Network Relay may provide Remote UEs with the Tracking Area information of the cell of which the UE-to-Network Relay is connected. The Tracking Area information may be provided during discovery.
Service Area Restriction: Allowed Area, Non-Allowed Area:
Service Area Restriction defines areas in which the UE may or may not initiate communication with the network, which is applied to the 5G ProSe Layer-2 UE-to-Network Relay, Layer-3 UE-to-Network Relay and Layer-2 Remote UE. 
· In allowed area, the 5G ProSe UE-to-Network Relay is permitted to initiate communication with the network and relay the traffic from the Remote UE. The 5G ProSe Remote UE is permitted to initiate communication with the network via the 5G ProSe UE-to-Network Relay.
· In non-allowed area:
· the 5G ProSe Layer-3 UE-to-Network Relay is not permitted to perform the Relay operation (e.g. Relay discovery procedure and Lalyer-2 relay connection setup procedure) as it is not allowed to initiate Service Request, or any connection requests for user plane data, control plane data, or SM signalling to obtain user services as specified in clause 5.3.4.1 of TS 23.501 [4]. 
· the 5G ProSe Layer-2 UE-to-Network Relay can perform the Relay operation (e.g. Relay discovery procedure and Lalyer-2 relay connection setup procedure) even if it is in the non-allowed area. 
· the 5G ProSe Layer-2 Remote UE is not permitted to initiate communication with the network including via the relay. The 5G ProSe Layer-2 UE-to-Network Relay may provide Remote UEs with the Tracking Area information of the cell of which the UE-to-Network Relay is connected. The Tracking Area information may be provided during discovery procedure.
Core Network type restriction:
Core Network type restriction defines whether UE is allowed to connect to 5GC only, EPC only, both 5GC and EPC for this PLMN. 
Considering that the L2 relay and L3 relay with N3IWF scenarios are only supported by 5G ProSe, thus the the CN type restriction only applies to the 5G ProSe Layer-3 UE-to-Network Relay without N3IWF, which defines whether a 5G ProSe UE-to-Network Relay is allowed to connect to 5GC only, EPC only, both 5GC and EPC for this PLMN.
Closed Access Group information:
-	The CAG kind of mobility restriction applies to the 5G ProSe Layer-3 UE-to-Network Relay, 5G ProSe Layer-2 UE-to-Network Relay and 5G ProSe Layer-2 Remote UE.
-	When the accessing CAG cell is not permitted, the 5G ProSe UE-to-Network Relay should not perform the Relay operation (e.g. Relay discovery procedure and Lalyer-2 relay connection setup procedure) in this CAG cell.
-	When the accessing CAG cell is not permitted, the 5G ProSe Layer-2 Remote UE should not initiate communication with the network via the relay.


2.	Proposal
It is proposed to capture the following changes into TS 23.304.
* * * * First change * * * *
[bookmark: _Toc73625501][bookmark: _Toc73625557][bookmark: _Toc66692649][bookmark: _Toc66701828][bookmark: _Toc69883486]5.1.4.2.1	Principles for applying parameters for ProSe UE-to-Network Relay discovery
For 5G ProSe UE-to-Network Relay discovery over PC5 reference point, the operator may pre-configure the UEs with the required provisioning parameters for 5G ProSe UE-to-Network Relay discovery, without the need for the UEs to connect to the 5GC to get this initial configuration. The following applies:
[bookmark: _Hlk71213060]-	The provisioning parameters for 5G ProSe UE-to-Network Relay discovery could be from different sources and their priorities are described in clause 5.1.1.
-	The ME provisioning parameters shall not be erased when a USIM is deselected or replaced.
	The UE shall use radio resources for 5G ProSe UE-to-Network Relay discovery as follows:
-	While a UE has a serving cell and is camped on a cell and the UE intends to use for 5G ProSe UE-to-Network Relay discovery the radio resources (i.e. carrier frequency) operated by this cell, then the UE shall use the radio resource description indicated by this cell the UE is camped on and ignore any radio resource description of the same radio resource provisioned in the ME or the UICC. If the cell does not provide radio resources for 5G ProSe UE-to-Network Relay discovery, the UE shall not perform 5G ProSe UE-to-Network Relay discovery message transmission and reception on radio resources operated by this cell;
-	If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay discovery that are not operated by the UE's serving cell, as specified in clause 5.1.4.1, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 38.300 [12] and TS 38.304 [13]; and:
-	If the UE finds such a cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for 5G ProSe UE-to-Network Relay discovery to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for 5G ProSe UE-to-Network Relay discovery, the UE shall not perform 5G ProSe UE-to-Network Relay discovery message transmission and reception on those radio resources;
-	If the UE finds such a cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for 5G ProSe UE-to-Network Relay discovery and provides radio resources for 5G ProSe UE-to-Network Relay discovery then the UE shall perform PLMN selection triggered by 5G ProSe UE-to-Network Relay discovery as defined in TS 23.122 [14];
-	If the UE finds such cell but not in a PLMN authorized for 5G ProSe UE-to-Network Relay discovery the UE shall not use 5G ProSe UE-to-Network Relay discovery;
-	If the UE does not find any such cell in any PLMN, then the UE shall consider itself "not served by NG-RAN" and use radio resources provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay discovery, then the UE is not authorized to transmit;
-	The UE is allowed to use "operator-managed" radio resources (i.e. carrier frequency) provisioned in the ME or the UICC for 5G ProSe UE-to-Network Relay discovery if the UICC indicates it is authorized;
-	If the UE intends to use "non-operator-managed" radio resources (i.e. carrier frequency) for ProSe UE-to-Network Relay discovery, according to TS 36.331 [15] or TS 38.331 [16] and as specified in clause 5.1.4.1, then the UE shall perform 5G ProSe UE-to-Network Relay discovery using resource provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay discovery, then the UE is not authorized to transmit;
NOTE 1:	It is possible for operators to configure UEs (e.g. Public Safety UEs) to use only "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay discovery when the UE is "not served by NG-RAN".
-	The UE provisioning shall support setting Geographical Areas;
NOTE 2:	It is possible for a UE to use other radio resources for 5G ProSe UE-to-Network Relay discovery based on the Geographical Area instead of those operated by the serving NG-RAN cell, when provisioned in the UE, even if the UE's serving cell offers normal service and the SIBs for NR sidelink communication defined in TS 38.331 [16] indicates that the service (5G ProSe UE-to-Network Relay discovery) is available. This is to cover the scenario when e.g. the radio resources used for 5G ProSe UE-to-Network Relay discovery are not owned by the serving network of the UE.
NOTE 3:	When cross-carrier operation is supported, according to TS 36.331 [15] or TS 38.331 [16], a UE can be instructed by its serving cell to perform 5G ProSe UE-to-Network Relay discovery over a different carrier frequency. The UE is still considered as "served by NG-RAN" in this case.
NOTE 4:	The scenario that a cell is detected and the cell does not provide support for 5G ProSe UE-to-Network Relay discovery when the UE attempts to use a carrier frequency configured for 5G ProSe UE-to-Network Relay discovery, is considered a configuration error. Therefore, the UE does not transmit on that frequency to avoid interference to the network.
-	The 5G ProSe UE-to-Network Relay discovery is only specified for NR.
Editor's note:	It is FFS whether and how to apply the mobility restriction for 5G ProSe UE-to-Network relay or 5G ProSe remote UE.
[bookmark: _Toc73625502][bookmark: _Hlk71217624]5.1.4.2.2	Principles for applying parameters for 5G ProSe UE-to-Network Relay communication
For 5G ProSe UE-to-Network Relay communication over PC5 reference point, the operator may pre-configure the UEs with the required provisioning parameters for 5G ProSe UE-to-Network Relay communication, without the need for the UEs to connect to the 5GC to get this initial configuration. The following applies:
-	The provisioning parameters for 5G ProSe UE-to-Network Relay communication could be from different sources and their priorities are described in clause 5.1.1.
-	The ME provisioning parameters shall not be erased when a USIM is deselected or replaced.
	The UE shall use radio resources for 5G ProSe UE-to-Network Relay communication as follows:
-	While a UE has a serving cell and is camped on a cell and the UE intends to use for 5G ProSe UE-to-Network Relay communication the radio resources (i.e. carrier frequency) operated by this cell, then the UE shall use the radio resource description indicated by this cell the UE is camped on and ignore any radio resource description of the same radio resource provisioned in the ME or the UICC. If the cell does not provide radio resources for 5G ProSe UE-to-Network Relay communication, the UE shall not perform 5G ProSe UE-to-Network Relay communication message transmission and reception on radio resources operated by this cell;
-	If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay communication that are not operated by the UE's serving cell, as specified in clause 5.1.4.1, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 38.300 [12] and TS 38.304 [13]; and:
-	If the UE finds such a cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for 5G ProSe UE-to-Network Relay communication to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for 5G ProSe UE-to-Network Relay communication, the UE shall not perform 5G ProSe UE-to-Network Relay communication message transmission and reception on those radio resources;
-	If the UE finds such a cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for 5G ProSe UE-to-Network Relay communication and provides radio resources for 5G ProSe UE-to-Network Relay communication then the UE shall perform PLMN selection triggered by 5G ProSe UE-to-Network Relay communication as defined in TS 23.122 [14];
[bookmark: _Hlk71217238]-	If the UE finds such cell but not in a PLMN authorized for 5G ProSe UE-to-Network Relay communication the UE shall not use 5G ProSe UE-to-Network Relay communication;
-	If the UE does not find any such cell in any PLMN, then the UE shall consider itself "not served by NG-RAN" and use radio resources provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay discovery, then the UE is not authorized to transmit;
-	The UE is allowed to use "operator-managed" radio resources (i.e. carrier frequency) provisioned in the ME or the UICC for 5G ProSe UE-to-Network Relay communication if the UICC indicates it is authorized;
-	If the UE intends to use "non-operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay communication, according to TS 36.331 [15] or TS 38.331 [16] and as specified in clause 5.1.4.1, then the UE shall perform 5G ProSe UE-to-Network Relay communication using resource provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize 5G ProSe UE-to-Network Relay communication, then the UE is not authorized to transmit;
NOTE 1:	It is possible for operators to configure UEs (e.g. Public Safety UEs) to use only "operator-managed" radio resources (i.e. carrier frequency) for 5G ProSe UE-to-Network Relay communication when the UE is "not served by NG-RAN".
-	The UE provisioning shall support setting Geographical Areas;
NOTE 2:	It is possible for a UE to use other radio resources for 5G ProSe UE-to-Network Relay communication based on the Geographical Area instead of those operated by the serving NG-RAN cell, when provisioned in the UE, even if the UE's serving cell offers normal service and the SIBs for NR sidelink communication defined in TS 38.331 [16] indicates that the service (5G ProSe UE-to-Network Relay communication) is available. This is to cover the scenario when e.g. the radio resources used for 5G ProSe UE-to-Network Relay communication are not owned by the serving network of the UE.
NOTE 3:	When cross-carrier operation is supported, according to TS 36.331 [15] or TS 38.331 [16], a UE can be instructed by its serving cell to perform 5G ProSe UE-to-Network Relay communication over a different carrier frequency. The UE is still considered as "served by NG-RAN" in this case.
NOTE 4:	The scenario that a cell is detected and the cell does not provide support for 5G ProSe UE-to-Network Relay communication when the UE attempts to use a carrier frequency configured for 5G ProSe UE-to-Network Relay communication, is considered a configuration error. Therefore, the UE does not transmit on that frequency to avoid interference to the network.
-	The 5G ProSe UE-to-Network Relay communication is only specified for NR.
Editor's note:	It is FFS whether and how to apply the mobility restriction for UE-to-Network relay or remote UE.
* * * * Second change * * * *
5.1x	Mobility Restrictions for 5G ProSe UE-to-Network Relay
The Mobility Restrictions handling for 5G ProSe UE-to-Network Relay case basically follow the principles as specified in clause 5.3.4.1 of TS 23.501 [4] with following additions:
RAT restriction:
-	RAT restriction is only applied to the 5G ProSe Layer-3 UE-to-Network Relay without N3IWF. 
-	The 5G ProSe UE-to-Network Relay is not allowed to perform the Relay operation using the restricted RAT, e.g. the UE-to-Network Relay discovery and PC5 connection setup for relaying.
Forbidden Area:
-	Forbidden Area is applied to the 5G ProSe Layer-2 UE-to-Network Relay, Layer-3 UE-to-Network Relay and Layer-2 Remote UE. 
-	The 5G ProSe UE-to-Network Relay it is not allowed to perform the Relay operation if it is in Forbidden Area, such as relay discovery and PC5 connection setup for relaying.
-	The 5G ProSe Layer-2 Remote UE is not permitted to initiate any communication with the network via the 5G ProSe Layer-2 UE-to-Network Relay. The UE-to-Network Relay may provide Remote UEs with the Tracking Area information of the cell of which the UE-to-Network Relay is connected. The Tracking Area information may be provided during discovery.
[bookmark: _Hlk79410800]Service Area Restriction: Allowed Area, Non-Allowed Area:
-	Service Area Restriction is applied to the 5G ProSe Layer-2 UE-to-Network Relay, Layer-3 UE-to-Network Relay and Layer-2 Remote UE. 
-	In allowed area, the 5G ProSe UE-to-Network Relay is permitted to initiate communication with the network and relay the traffic from the Remote UE. The 5G ProSe Remote UE is permitted to initiate communication with the network via the 5G ProSe UE-to-Network Relay.
-	In non-allowed area:
-	the 5G ProSe Layer-3 UE-to-Network Relay is not permitted to perform the Relay operation (e.g. Relay discovery procedure and Lalyer-2 relay connection setup procedure) as it is not allowed to initiate Service Request, or any connection requests for user plane data, control plane data, or SM signalling to obtain user services as specified in clause 5.3.4.1 of TS 23.501 [4]. 
-	the 5G ProSe Layer-2 UE-to-Network Relay can perform the Relay operation (e.g. Relay discovery procedure and Lalyer-2 relay connection setup procedure) even if it is in the non-allowed area. 
-	the 5G ProSe Layer-2 Remote UE is not permitted to initiate communication with the network including via the relay. The 5G ProSe Layer-2 UE-to-Network Relay may provide Remote UEs with the Tracking Area information of the cell of which the UE-to-Network Relay is connected. The Tracking Area information may be provided during discovery procedure.
Core Network type restriction:
-	The CN type restriction applies to the 5G ProSe Layer-3 UE-to-Network Relay without N3IWF, which defines whether a 5G ProSe UE-to-Network Relay is allowed to connect to 5GC only, EPC only, both 5GC and EPC for this PLMN.
Closed Access Group information:
-	The CAG kind of mobility restriction applies to the 5G ProSe Layer-3 UE-to-Network Relay, 5G ProSe Layer-2 UE-to-Network Relay and 5G ProSe Layer-2 Remote UE.
[bookmark: _Hlk78894596]-	When the accessing CAG cell is not permitted, the 5G ProSe UE-to-Network Relay should not perform the Relay operation (e.g. Relay discovery procedure and Lalyer-2 relay connection setup procedure) in this CAG cell.
-	When the accessing CAG cell is not permitted, the 5G ProSe Layer-2 Remote UE should not initiate communication with the network via the relay.

* * * * End of changes * * * *
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