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Abstract: Discussion on applicability of Mobility Restrictions and proposals for L2/L3 Relay and Remote UEs.
1. Introduction
During H2 2021 there was a lot of discussion around mobility restrictions and their applicability to ProSe UEs with SA2 approved CRs being send back SA2 by SA#94e. Therefore at the start of 2022 there is nothing in place for mobility restrictions and even a baseline to continue to build from has been opposed.
The handling of Relay UEs and Remote UE in a Non-Allowed Area was not concluded and the following Editor’s Note remains in TS 23.304:
	Non-Allowed Area:
Editor's note:	It is FFS on mobility restriction when the 5G ProSe UE-to-Network Relay and 5G ProSe Remote UE locate in Non-allowed area.



In this discussion, we look at the options available to a Relay UE and Remote UE for handing a Non-Allowed Area and present two options.
2. Discussion
2.1 Background
Clause 5.4.3 in TS 23.304 would have read as below, if CR0027R1 had been approved. It still had an EN for L2 relay operation.

	[bookmark: _Toc83206620]5.4.3	Mobility Restrictions for 5G ProSe UE-to-Network Relay
The handling of Mobility Restrictions for 5G ProSe UE-to-Network Relay case follows the principles as specified in clause 5.3.4.1 of TS 23.501 [4] with the following additions:
If a UE is not able to communicate with the network due to Mobility Restrictions, the UE shall not advertise itself as 5G ProSe UE-to-Network Relay.
Forbidden Area:
[bookmark: _Hlk83583713]-	In a Forbidden Area, a 5G ProSe UE-to-Network Relay and a 5G ProSe Remote UE shall follow the principles of a UE in limited-service state as specified in clause 5.9.
Non-Allowed Area:
[bookmark: _Hlk83658006]-	In Non-allowed area of its serving PLMN, the 5G ProSe Layer-3 UE-to-Network Relay is not allowed to perform Relay operations e.g. Relay discovery or accept the relay connection setup, except for as defined in clause 5.3.5 of TS 24.501 [X] (e.g. emergency services, high priority access) based on RSCs (pre-)configured for such conditions.
[bookmark: _Hlk83586486]-	Service Area Restriction are not applicable to the 5G ProSe Layer-3 Remote UE.
-	In Non-allowed area of its serving PLMN, the 5G ProSe Layer-2 UE-to-Network Relay may perform Relay operations e.g. Relay discovery or accept the relay connection setup.
-	In Non-allowed area of its serving PLMN, the 5G ProSe Layer-2 Remote UE follows the same principles as specified in clause 5.3.4.1 of TS 23.501 [4] for communication with the network via the 5G ProSe Layer-2 UE-to-Network Relay.
Editor’s Note: whether the L2 Relay operation is allowed to perform only for exceptions (emergency services, high priority access) based on RSC configuration or for all Remote UEs will be FFS.



As can be seen by the proposed change the principles for operation are:
- 	L3 (baseline) Relay UE is subject to mobility restrictions as any other UE.
- 	L3 (baseline) Remote UE does not consider Service Area Restrictions.
- 	L2 Relay UE can relay traffic from a Remote L2 UE, but not sent its own traffic (i.e. perform relay operations only)
- 	L2 Remote UE behaves the same regardless of whether it is using a direct or indirect connecting to NG-RAN.
This naturally builds on top of what is currently in the 5GS system for non-allowed areas, while taking into account the entities that are visible and controllable from the network etc. 
For L2 and L3 baseline type of relay operation there is a control point for Service Area Restrictions which the network can set. For L3 baseline relay all relayed traffic (whether from a potentially permissible Remote UE if directly connected or not) can be enabled or not within a service area via a Relay UE. For L2 relay type of operation connections from a Remote UE are controlled as if it connected directly to RAN. 
We also note that these principles do require enhancement to the 3GPP system, which is true for any addition to the system, so the existing specification text cannot be taken as what will be handled, only what is currently handled.
2.2 Choices, choices, choices.
2.2.1 Overview
There has been much discussion on the topic and after all the discussion, in our view, there remains one suitable option which balance out complexity, control and take advantage of the way the different relay options work:
a) 	Service Area Restrictions are in a L3 Relay UE, or a L2 Remote UE only, using the natural visibility and control that each relay type provides, or
2.2.2 Service Area Restrictions in L3 Relay and L2 Remote UE Only
In this option we follow the TS 23.304 CR0027R1, but with the removal of the EN, and clarify the L2 Relay UE behaviour for connections it initiated itself (i.e. not relay operations).
The L3 Relay UE will use Service Request to enter connected mode to send data from Remote UEs or its own data, as all the data regardless of source goes over the L3 Relay’s DRBs, therefore it should be subject to service area restrictions.
The L2 Relay UE does not use its own bearers to transport the Remote UEs traffic, so is not creating a connection to send its own data, it is instead acting as a relay so another UE can use the 3GPP Access resources. The Remote UE is fully visible to the network and therefore can be subject to service area restrictions even if the Relay UE is not (and vice versa). For traffic or connection initiated by the Relay UE itself, it follows the existing procedures and rules.
For a L3 Remote UE, it is not sending Service Request or Registration, but is sending data. It is clear the service area restrictions only apply to 3GPP access or wireline access, therefore sending data to an N3IWF is permitted. However to get N3IWF access the Remote UE has to use PC5 and another UEs 3GPP access, in a similar situation as a Layer-2 Relay UE. The network is also aware that the Remote UE is using 3GPP resources via a Relay UE because of the reporting procedure the Relay UE operates. However, given that the L3 Remote UE is not sending a Service Request or Registration via the L3 baseline Relay, it is not subject to Service Area Restrictions.
For a L2 Remote UE, the Remote UE is using the normal NAS initial messages, but is not directly using 3GPP Access, but using 3GPP Access via the Relay UE. The Relay UE may or not have service area restrictions in place, but as the Remote UE traffic cannot be combined with the Relay UEs traffic there is no need to treat them the same.
In this option, there is a control for each type of relay operation, enabling control of relay operations on a per Relay basis (L3) or per Remote UE basis (L2).
3. Conclusion and proposal(s)
Based on the discussion, intentions, existing restrictions and information available, the proposed options shall be adopted for handing Service Area Restrictions.

3GPP
SA WG2 TD

