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1.
Introduction
In SA2#106 the following text in TS 23.303 c.3.0 [1] was introduced in clause 4.5.1.1.2.3.1: 

-
The UE shall use radio resources for ProSe Direct Communication as follows:

[…]

-
If the UE intends to use radio resources (i.e. carrier frequency) for ProSe that are not operated by the cell the UE is camped on or the UE is not camped on any cell then the UE shall search for a cell that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 36.300 [17], and:

-
If the UE finds such cell, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for ProSe, the UE shall not perform ProSe transmission and reception on those radio resources.

[…]

What is not clarified is how the highlighted text from TS 23.303 [1] will affect (if at all) PLMN selection procedures. 
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Figure 1: Multi-carrier scenario across PLMNs
2.
Discussion

The following options are investigated in order to address this multi-carrier scenario across PLMNs: 

Option 1
It is always assumed that the two PLMNs (illustrated as PLMN A and PLMN B in Figure 1), i.e the one owning the carrier in the WAN cell and the one owning the cell that advertises ProSe resources, are considered equivalent PLMNs and as such the UE can move “between the two PLMNs without going through PLMN selection. 

If the UE detects a cell that is not part of the registered PLMN or the equivalent PLMN, it does not perform ProSe. This is considered a (rare) configuration error.
Action needed in SA2: A NOTE to be added in TS 23.303 c.3.0 clause 4.5.1.1.2.3.1 to clarify, that the cell advertising ProSe resources has to belong to the registered PLMN or a PLMN equivalent to the registered PLMN. This case when the cell advertising ProSe resources does not belong to the registered PLMN or a PLMN equivalent to the registered PLMN is considered a rare configuration error.

Impacts in CT1: None. 
Option 2
The UE searches for a cell in the provisioned radio resources irrespective of the PLMN where the detected cell belongs and irrespective of the PLMN where the UE is registered. 

If the UE finds a cell in the registered PLMN or a PLMN equivalent to the registered PLMN then the UE uses the resources description indicated by that cell and continues as described in the existing text in TS 23.303 c.3.0 [1].

If the UE finds a cell in another PLMN (not the registered PLMN or a PLMN equivalent to the registered PLMN), then: 

- If the UE is in CONNECTED mode it disconnects from the camped cell and triggers/attempts PLMN selection of the PLMN advertised in the identified cell 

- If the UE is in IDLE mode then it triggers/attempts PLMN selection of the PLMN advertised in the identified cell

If PLMN selection succeeds then the UE uses ProSe as described above, if not then the UE does not use ProSe.

Action needed in SA2: The aforementioned text in TS 23.303 c.3.0 clause 4.5.1.1.2.3.1 needs to be clarified accordingly and indicate that if the UE is not registered in the PLMN where this identified cell belongs, it needs to trigger PLMN selection.
Impacts in CT1: The above decision-making procedure needs to be clarified and reflected in TS 24.334. Also, TS 23.122 needs to be modified to support PLMN selection triggered by ProSe direct communication.

Option 3
The UE searches for a cell in the provisioned radio resources irrespective of the PLMN where the cell belongs and irrespective of the PLMN where the UE is registered. 

If the UE finds a cell in the registered PLMN or equivalent to the registered then the UE uses the resources description indicated by that cell and continues as described in the existing text in TS 23.303 c.3.0 [1].

If the UE finds a cell in another PLMN (not the registered PLMN or equivalent to the registered PLMN), then it uses the radio resources of the identified cell. With this option the UE is camped for WAN services in one PLMN and use the resources of another PLMN for D2D/ProSe. 

Action needed inSA2: The aforementioned text in TS 23.303 c.3.0 clause 4.5.1.1.2.3.1 needs to be clarified accordingly and clearly indicate that the UE uses the resources of the identified cell irrespective of the PLMN that this cell belongs.
Impact in CT1: Minimum. 
3.
Proposed way forward
Option 1 is the simplest option but it is not clear whether the two PLMNs can always be configured as equivalent PLMNs. If this cannot be assumed, then the Public Safety UE will not be able to use ProSe direct communication on PLMN B. 

Option 3 requires that the UE will be camped on one PLMN for WAN service and use resources of another PLMN for ProSe Direct Communication without these two PLMNs having any relationship to each other. This could impose complexities that are not discussed in terms of management of resources e.g. in mode 1, and charging that have not been investigated.

Option 2 enables a Public Safety UE to use the desired ProSe carrier when it wants to reach other Public Safety UEs operating on that carrier but might require the UE to switch PLMN.

Based on the above, Option 2 seems to be most realistic option to enable the Public Safety UE to use radio resources for ProSe that are not operated by the serving cell in Rel-12 timeframe. 

It is therefore proposed to implement Option 2 in CT1 by:

· Updating TS 24.334 to have the ProSe protocol instruct the lower layer to check the availability of provisioned ProSe carrier, and to trigger PLMN selection according to TS 23.122 if the PLMN advertised by the selected cell is not the registed PLMN or a PLMN equivalent to the registered PLMN (see C1-150167)
· Updating TS 23.122 to allow the ProSe UE to perform PLMN selection when triggered by the need to perform ProSe direct communication on a cell that does not belong to the registered PLMN or a PLMN equivalent to the registered PLMN (see C1-150165)
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