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Abstract: This contribution proposes to clarify on Mobility restrictions for ProSe UE-to-Network Relay and Remote UE.
1. Introduction/Discussion
The 5G ProSe-enabled UE is expected to operate within the boundaries of the mobility restrictions (incl. service area restrictions) applicable to the 5G ProSe remote UE and 5G ProSe UE-to-Network Relay. The mobility restrictions are currently defined in clause 5.3.4.1, TS 23.501 and clause 5.3.5, TS 24.501. Furthermore, exceptions are applicable to service area restrictions, e.g. for emergency services, high priority access, paging response, etc.

However, the current spec in TS 23.304 does not clarify the expected behaviour and principles of operation of a 5G ProSe-enabled UE under mobility restrictions. Furthermore, it is also not clear how a ProSe-enabled UE would act under such restrictions when exceptions are applicable.

This contribution clarifies on mobility restrictions applicable for 5G ProSe remote UE and / or ProSe UE-to-Network Relay.
The current specification contains the following ENs to be addressed in two clauses:
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.
In order to resolve the ENs, it is important to revisit the concept of restricted service area.
The general rules surrounding service area restrictions can be found in clause 5.3.4.1.1 of TS 23.501 and in more details in clause 5.3.5 of TS 24.501.

Regarding ProSe, the following stated in clause 6.7.2.7.1 of TR 23.752:
“Service Area Restriction: Allowed Area, Non-Allowed Area:
-
Allowed Area applies as is for a UE-to-Network Relay and Remote UE. A UE-to-Network Relay (resp. Remote UE) is allowed to initiate communication with the network (resp. with the network via a UE-to-Network Relay) as allowed by subscription.

-
A UE-to-Network Relay may only perform UE-to-Network Relay operation in an Allowed Area.

-
Non-allowed Area applies as is for a UE-to-Network Relay and Remote UE. The UE (UE-to-Network Relay or Remote 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). RM procedures for non-3GPP access aspects are not applicable for the Remote UE.
-
When the UE-to-Network Relay UE enters a non-allowed Area and the UE-to-Network Relay cannot provide relay service, it may release the PC5 unicast connection with a cause code informing the remote UE of UE-to-Network Relay in Non-allowed area.”

Per the above and specifically for a non-allowed area, the UE is not allowed to initiate a service request procedure or SM signalling to obtain user services. However, principles of operation is not clear regarding PC5 discovery. Furthermore, in case of PC5 communications, the mobility restrictions imposed by non-allowed areas are not applicable for exceptions (e.g. when UEs are configured as high priority access UEs). The requirements above need to consider such exceptions as well. However, since the 5G ProSe UE-to-Network Relay UE is acting as a relay for 5G ProSe remote UEs, then not all 5G ProSe remote UEs can be served even if the 5G ProSe UE-to-Network Relay is, e.g. a high priority access UE. Therefore, if a 5G ProSe UE-to-Network Relay is in a non-allowed area, it can only serve a 5G ProSe remote UE if both the 5G ProSe UE-to-Network Relay and the 5G ProSe remote UE are exempted from service area restrictions (e.g. both are high priority access UEs.)
Based on the above, the following proposals are made:
Proposal 1:
The UE shall operate within the boundaries of the mobility restrictions (incl. service area restrictions) defined in clause 5.3.4.1, TS 23.501 [4];

Proposal 2: The UE shall be permitted to perform 5G ProSe UE-to-Network Relay discovery over PC5 reference point in a non-allowed area;

Proposal 3:
The UE shall only initiate or accept a request for 5G ProSe UE-to-Network Relay communication over PC5 reference point in a non-allowed area when both parties are exempted from service area restrictions (e.g. high priority access UEs).

2. Text Proposal
It is proposed to capture the following changes vs. TS 23.304.
*** Start of the changes***
5.1.4.2
Principles for applying parameters for 5G ProSe UE-to-Network Relay
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:

-
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;

-
The UE shall operate within the boundaries of the mobility restrictions (incl. service area restrictions) defined in clause 5.3.4.1, TS 23.501 [4];

- 
The UE shall be permitted to perform 5G ProSe UE-to-Network Relay discovery over PC5 reference point in a non-allowed area.

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];
-
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;

-
The UE shall operate within the boundaries of the mobility restrictions (incl. service area restrictions) defined in clause 5.3.4.1, TS 23.501 [4];

-
The UE shall only initiate or accept a request for 5G ProSe UE-to-Network Relay communication over PC5 reference point in a non-allowed area when both parties are exempted from service area restrictions (e.g. high priority access UEs).

***End of the changes***
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