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Abstract: This discussion document discusses how e.g. roaming scenarios, network sharing, subscription ownership, and different use cases, impact Relay UE selection and PLMN selection in a remote UE connecting to a 3GPP network via a relay UE.
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The new WID on Remote UE access via relay UE was approved by 3GPP SA#71, with the overall objective to specify service requirements for a UE (denoted ‘remote UE’) connecting to a 3GPP network via a ‘relay UE’. 
The overall objective is further subdivided into a number of specific aspects that need to be covered by the work. One of the specific aspects covered by the objectives of the WID on Remote UE access via relay UE is service requirements regarding PLMN selection.
2	Assumptions
Figure 1 below shows the principle setup of a remote UE communicating with a 3GPP network via a relay UE. The relay UE is assumed to contain a UICC with a USIM application with a 3GPP subscription, and to use E-UTRA to connect to the EPC. It is further assumed that the remote UE also contains a UICC with a USIM, and that its radio capabilities enable it to directly connect to the 3GPP network using either E-UTRA or non-3GPP access connected to the 3GPP system. The connection between the remote UE and the relay UE uses either E-UTRA or WLAN.
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Figure 1	Principle setup of a remote UE communication with a 3GPP network via a relay UE

3	PLMN selection - remote UE access via relay UE
3.1	Roaming scenarios
The remote UE and the relay UE are both equipped with UICCs with 3GPP subscriptions. The associated HPLMNs could be the same or different for the two UEs’ subscriptions. The relay UE could be registered in its HPLMN or in a VPLMN; this could be either the HPLMN or a VPLMN from the remote UE’s subscription perspective. Table 1 below summarizes some possible roaming state combinations.
	Remote UE
HPLMN
	Relay UE
HPLMN
	Relay UE RPLMN
	Comment

	A
	A
	A
	Remote and relay home

	B
	A
	A
	Remote roaming

	A
	B
	A
	Relay roaming

	B
	B
	A
	Remote and relay roaming

	A
	A & B or A*
	A & B
	Network sharing



Table 1	Some possible remote UE and relay UE roaming state combinations
* : Depending on relay UE capabilities.
In addition the remote UE could be registered in its HPLMN or in a VPLMN. There is also a possibility that the remote UE is out of coverage of any 3GPP network, or is in limited service state, only allowing to camp for emergency calls.

One aspect not covered in this contribution is whether the remote UE always needs to be in E-UTRAN coverage when accessing indirectly via a relay UE. Another aspect not covered is that the relay UE may connect to the 3GPP network with WLAN.
3.2	Priority between PLMNs available via direct and indirect access
According to the current PLMN selection principles in 22.011 the UE shall select and attempt registration on available PLMNs in a well-defined priority order. As an example, the last registered PLMN has highest priority at switch-on or recovery from lack of coverage, the HPLMN/EHPLMN at user reselection. There could as well be lists of user and/or operator preferred PLMN/RAT combinations that should be taken into account during the PLMN selection. The goal of the current PLMN selection is to determine which available PLMN/RAT combination that currently has the highest priority for the UE. The PLMN selection for direct access is assumed to be done according to the current PLMN selection principles.
Relay UEs connect a remote UE to a specific 3GPP PLMN, or, in case of Network sharing, to one out of several 3GPP PLMNs. The PLMNs available via relay UEs might have lower priority than the PLMNs available via direct access. If so, selecting indirect access instead of direct access would in effect mean selecting a lower priority PLMN. Regardless of this there could be a number of different reasons for still selecting indirect access, instead of direct access, such as:
- Reduced power consumption.
- Extended coverage/improved radio conditions.
- Access to a specific PLMN only available via the relay UE.
The aspects discussed above need to be specified by SA1 in a similar way as PLMN selection is specified in 22.011.
4	Relay UE selection principles
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At the time of remote UE to relay UE connection establishment, there might be several relay capable UEs that are in proximity of the remote UE and also available for discovery and relay connection establishment. The available relay UEs could be e.g. a:
- Smartphone device - same owner of subscription.
- Smartphone device - different owner of subscription.
- PAN gateway – same owner of subscription.
- Hub gateway in e.g. a taxi, train, public location (different owner of subscription).
There could be more than one of the above mentioned types of relay UEs in proximity,  with a subscription to the same 3GPP operator or a different 3GPP operator than the remote device subscription. Hence, depending on which of the available relay UEs the remote UE picks for relay connection establishment, it would become indirectly connected to either its (E)HPLMN or a VPLMN. Charging for any traffic over the relay connection would also depend on selected relay UE and who that owns the affiliated subscription. This is likely to impact which relay UE to select. 
In addition, a remote UE users’ preference for connecting to one of its own relay devices (e.g. smartphone or PAN gateway) or to a specific relay device (e.g. taxi gateway) could also have an impact on relay UE selection.
According to the discussion above relay UE selection could be based on a need to select; 
- which PLMN the relay UE connects to – [(E)HPLMN, Roaming partner, other VPLMN], 
- ownership of the relay UE subscription – [same as remote UE, friend’s, railway company, other], 
- type of relay UE – [Smartphone, PAN GW, train GW from a group, …], or 
- a specific relay UE [‘my PAN gateway’] .
The relay UE selection have to take into account a combination of factors mentioned above. In some situations the selection of a specific PLMN to connect to, will steer the relay UE selection. For other situations it will be the other way around since other factors are of greater importance to the user of the remote UE.
The preferences related to the different factors for relay UE selection could be configured/controlled by the operator, user selectable, or a combination of both. Remote UE – relay UE pairing is also a possibility; a user’s PAN GW could be pre-configured to automatically select the same user’s smartphone.
4.2	Relay UE discovery information
As discussed above, Relay UE selection could be based on a number of different parameters like connected-to-PLMN, Relay UE identity, Relay UE type, and/or Relay UE group identity. In order to achieve this, the Remote UE needs to be made aware of the values of these parameters for each of the selectable Relay UEs. This could be achieved by some sort of broadcast of these parameter values from the relay UEs, or pre-configuration in the ME (similar to access network discovery and selection for non-3GPP access). Even with pre-configuration in the ME of information regarding connected-to-PLMN, Relay UE type, and Relay UE group identity, there would have to be at least some type of Relay UE identity made available, e.g. by broadcast, to the Remote UE.
In case Network sharing is provided, it would be a possibility also for the relay UE to publish that more than one PLMN is available behind the relay UE. 
5	Conclusions
Relay UE selection could be based on a number of different factors which may or may not be dependent on each other. This may also be highly depending on the use case and type of products.
A relay UE might be equipped with some preferences related to the different factors for relay UE selection. These could be configured/controlled by the operator, user selectable, or a combination of both.
High-level requirements for inclusion in a new section in 22.278 are proposed in tdoc S1-161229.
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