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1 Discussion
1.1 Issue

The issue discussed in SA2 related to the incoming LS is whether they need to clarify how the text in TS 23.303 will affect (if at all) PLMN selection procedures in the scenario illustrated in the Figure1 (copied from C1-150164, QC). 
Although this was addressed as an issue of PLMN selection in SA2 (i.e. SA2/CT1 to solve it), each option considered in the LS has some implications from RAN2 point of view regarding UE capabilities and even ProSe operation performance. PLMN selection also relates to AS operation both in RRC_IDLE and RRC_CONNECTED. So we think RAN2 carefully consider this issue and decide whether we really need something or not from RAN2 point of view. 
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Figure 1: Multi-carrier scenario across PLMNs (copied from C1-150164, QC)
Below is excerpt of LS from SA2 on multi-carrier scenario across PLMNs
	In TS 23.303 c.3.0 the following text is included 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 will affect (if at all) PLMN selection procedures. 

The following options were discussed in SA2 in order to address this multi-carrier scenario across PLMNs: 
Option 1

It is always assumed that the two PLMNs , 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.
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.

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

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.

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. 




1.2 RAN2 impact analysis and observations
Option1,2, 3

Our understanding is that the service authorisation for ProSe is performed between UE and ProSe Function of HPLMN using PC3 interface (unless preconfigured information is used), and service authorisation is not limited the case where RPLMN is a part of the PLMNs authorised for ProSe. It is possible that while UE camps on a cell belonging to a PLMN that is neither of RPLMN nor EPLMN, the UE may have been already provided with authorisation information from HPLMN to be ready for future ProSe operation. This implies that PLMN selection in the concerned multi-PLMN scenario is not always necessary to enable ProSe operation. If UE finds a cell of a PLMN for which ProSe service is authorised; and the cell provides ProSe resources to use, the UE can perform the ProSe operation without performing PLMN selection. 

Observation1
It is unclear why PLMN selection is always necessary to enable ProSe operation on a cell of other PLMN belonging to a PLMN neither RPLMN nor EPLMN. It is unclear in which condition the PLMN selection is necessary to enable ProSe operation.  
Option2
Let us assume that PLMN selection is triggered by the opion2. If PLMN selection is triggered and as a result one PLMN that is neither RPLMN nor EPLMN of the RPLMN is selected, UE AS will perform cell selection to find a cell to camp on the cell belonging to the selected PLMN. Note that this is a change of a serving cell for the UE, enforced by the PLMN selection process. If the UE supports multi carrier capable, i.e. being able to perform multicarrier operation simultaneously, the UE may be able to perform the intended ProSe operation without changing of its serving cell. In other words, the enforced change of serving cell is not always necessary for enabling ProSe operation on the cell belonging to a PLMN neither R- nor EPLMN. If unnecessary PLMN selection is triggered, UE has to consume (waste) its resources to search for PLMNs by measuring many carriers and to acquir system information from those carriers. 
Observation2
For UEs capable of simultaneous multi-carrier operation, option2 enforces unnecessary change of serving cell and waste of resources for the UE.  

Option3
Option3 indeed requires UE to perform simultaneous operation of WAN and ProSe on the WAN operating carrier and ProSe operating carrier respectively. So far RAN2 did not assume that ProSe capable UE shall be capable of simultaneous operations of ProSe and WAN. The only requirement related to the simultaneous operation is that UE capable of ProSe direct communication should be able to receive WAN and ProSe at the same time. Considering the general RAN2 agreements that WAN operation is prioritized over ProSe operation when simultaneous operation is not possible, the new requirements of option3 cannot be acceptable. In short, option3 is not realistic. 
Observation3
Option3 indeed requires ProSe capable UE to be able to perform simultaneous operation of WAN and ProSe on the WAN operating carrier and ProSe operating carrier respectively. This new requirement is not compatible with RAN2 assumption and thus not acceptable. 

On the other hand, depending on UE capabilities and the concerned ProSe operation, the UE may support the case where camping on or connected to one PLMN for WAN and using resources provided by another PLMN for Prose. For example, even single carrier only capable UE may camp on carrier frequency of PLMN1 and transmit or receive ProSe direct discovery on other carrier of PLMN2 on a best-effort basis. As an another example, if UE is capable of receiving WAN and ProSe at the same time over different carriers, it can camp on a carrier for WAN and receive ProSe on another carrier without affecting the each other over those carriers. 
Observation4
Some UEs can support the simultaneous operation of WAN and ProSe on the WAN operating carrier and ProSe operating carrier respectively, required by option3, depending on UE capabilities and the concerned ProSe operation. 

1.3 Proposed UE behaviours and RAN2 actions 
Considering all those observations above, it seems not wise for us to mandate a single option to the UEs, as each option has its drawback from RAN2 point of view. To utilize the maximum of UE capabilities while enabling ProSe operation in multi-carrier/PLMN scenario, it seems enough to leave it to UE implementation when UE can trigger PLMN selection intended to get ProSe services. If sophisticated PLMN selection is considered, it shall be Rel-13 work, not Rel-12 and impact of the possible enhancement should be carefully investigated across WGs with reasonable time budget. 

Proposal 1
It is up to UE implementation when UE triggers PLMN selection which is intended to get ProSe services. 

Proposal 2
RAN2 specification does not specify anything to assist the PLMN selection which is intended to get ProSe services. 
Proposal 3
Send an LS to SA2 and CT1 indicating RAN2 conclusion 
2 Conclusion
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