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1. Introduction
This paper investigates issues for PLMN selection triggered by ProSe direct communication. 
2. Discussion

2.1 legacy PLMN selection 

Legacy PLMN selection including AS behavior is as follows.

Step1. NAS requests AS to search available PLMNs.

Step2. AS shall perform a search for available PLMNs and reports them to NAS.
Step3. NAS performs PLMN selection with those PLMN identities

In above procedure, Step 1 and Step2 can be found in TS 36.304 as follows.
	5.1.2
Support for PLMN selection

5.1.2.1
General

On request of the NAS the AS shall perform a search for available PLMNs and report them to NAS.
5.1.2.2
E-UTRA case

The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high quality criterion is fulfilled:

…
5.1.2.3 UTRA case

Support for PLMN selection in UTRA is described in [8].

5.1.2.4
GSM case

Support for PLMN selection in GERAN is described in [9].

5.1.2.5
CDMA2000 case

For CDMA2000 the network determination for HRPD and 1xRTT is described in [17] and [18] respectively.


2.2 PLMN selection triggered by ProSe direct communication
Based on legacy PLMN selection, we can expect the PLMN selection triggered by ProSe direct communication with the following example. 
· Example: Provisioned radio carrier frequency for ProSe direct communication is f1, radio carrier frequency for WAN service is f2, and there are PLMN A, PLMN B and PLMN C operating on f1. PLMN B and PLMN C are in the list of Service authorized PLMNs but PLMN A is not.
Expected PLMN selection triggered by ProSe direct communication is as follows
Step A, NAS requests AS to search PLMNs operating on provisioned radio carrier frequency f1 and providing radio resources for ProSe direct communication.

Step B. AS searches and then reports PLMN identities operating on provisioned radio carrier frequency f1 and providing radio resources for ProSe direct communication. (Then, the PLMN identities would be PLMN A, PLMN B and PLMN C in the example)
Step C. NAS performs PLMN selection with those PLMN identities (PLMN A, PLMNB and PLMN C)

Issue 1:  According to step B, AS has to search PLMN identities operating on provisioned radio carrier frequency f1 and providing radio resources for ProSe direct communication. However, it is not clear whether legacy AS behaviour specified in TS 36.304 can support the operation to search and report corresponding PLMN identities to NAS.
Proposal 1: CT1 needs to ask to RAN2 whether the legacy AS behaviour specified in TS 36.304 can support to search PLMN identities operating on provisioned radio carrier frequency and providing radio resources for ProSe direct communication if CT1 agree on that it is necessary. 
Issue 2: In step C, if NAS does not consider Service authorised PLMN list, NAS can select PLMN A. it can cause registration failure or the UE can not perform ProSe direct communication in the selected PLMN. 
Proposal 2: the UE (NAS layer) shall consider ‘Service authorized PLMN list’ for PLMN selection triggered by ProSe direct communication.
Issue 3: In step C, what kind of PLMNs should be excluded for the PLMN selection triggered by ProSe direct communication? 

· To prevent unnecessary retrials, it should be excluded for candidate PLMNs which were an LR failure made registration on those PLMNs unsuccessful.

· It is natural to exclude the PLMN which is in the list of "forbidden PLMN" and "forbidden PLMNs for GPRS service". 

· For an entry of the lists "forbidden location areas for roaming", "forbidden tracking areas for roaming", "forbidden location areas for regional provision of service" and "forbidden tracking areas for regional provision of service", the MS shall not perform registration on those PLMNs. 

· The MS disables its E-UTRA capability on a PLMN due to E-UTRA not allowed and stores the PLMN in PLMNs with E-UTRAN not allowed. The MS shall not consider PLMNs included in “the PLMN with E-UTRAN” according to Section 3.1 in TS 23.122 as follows
· in automatic PLMN selection the MS shall not consider PLMNs included in the "PLMNs with E-UTRAN not allowed" list as PLMN selection candidates for E-UTRA access technology, unless no other PLMN is available. This does not prevent selection of such a PLMN if it is available in GERAN or UTRAN; and
Proposal 3: the UE (NAS layer) shall not select PLMNs which were an LR failure made registration on those PLMNs unsuccessful or an entry in any of the lists "forbidden location areas for roaming", "forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of service", "forbidden PLMNs for GPRS service", "forbidden PLMNs" or " PLMNs with E-UTRAN not allowed ".
In step C, if NAS considers Service authorised PLMN list, PLMN A would be excluded and PLMN B and PLMN C would be remaining candidates. Then, NAS can select one of PLMN B and PLMN C and then perform registration on the selected PLMN. (Let’s assume NAS selected PLMN B)
Issue 4: if the registration fails in the selected PLMN (PLMN B), what is the next action?
· One option is that the UE go back to RPLMN. 
· However, when the UE go back to RPLMN and if the UE want to perform ProSe direct communication again, the UE shall perform again PLMN selection triggered by ProSe direct communication. It can cause unnecessary signalling/procedure and degrade user experience. 

· Another option is that the UE stay and perform ProSe direct communication in the selected PLMN if the UE is in limited service state on the selected PLMN which the cell provides common radio resource pool for ProSe direct communication. 
· However, the UE in limited service state can not get WAN service. 
In the example, PLMN C is remained as candidate PLMNs operating on provisioned radio carrier frequency f1 and providing radio resources for ProSe direct communication. The UE is better to select PLMN C and perform registration to PLMN C which can provide ProSe direct communication as well as WAN service.
Proposal 4: if the registration fails in the selected PLMN while performing PLMN selection triggered by ProSe direct communication, the UE shall continue the PLMN selection by selecting other candidate PLMNs until candidate PLMNs is remained. 
Issue 5: When the UE intending to use radio resources for ProSe is no longer in the coverage of the PLMN, which one the UE shall perform legacy PLMN selection or PLMN selection triggered by ProSe direct communication?
In TS 23.303, there is the following requirement:

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]
SA2 requirement includes the case of ‘the UE is not camped on any cell’. The state when the UE is no longer in the coverage of the PLMN can be considered as ‘the UE is not camped on any cell’.
Proposal 5: when the UE intending to use radio resources for ProSe is no longer in the coverage of the PLMN, the UE shall perform PLMN selection triggered by ProSe direct communication instead of legacy PLMN selection. 
The case when the UE is no longer in the coverage of the PLMN can be divided into two. 

· Case 1: When the UE is no longer in the coverage of the selected PLMN while performing PLMN selection triggered by ProSe direct communication.
· Case 2: When the UE performing ProSe direct communication is no longer in the coverage of the registered PLMN
We can investigate the effect if the UE performs legacy PLMN selection for both cases as follows.
Issue 5-1: For case 1, if the UE performs legacy PLMN selection, the UE go back to RPLMN. Then, it causes unnecessary signalling/procedure (which are same problems raised in the first option of issue 4).
· Problem: if the UE in RPLMN want to perform ProSe direct communication again, the UE shall perform again PLMN selection triggered by ProSe direct communication. It can cause unnecessary signalling/procedure and degrade user experience.
Proposal 5-1: if the UE intending to use radio resources for ProSe is no longer in the coverage of the selected PLMN while performing PLMN selection triggered by ProSe direct communication, the UE shall continue the PLMN selection by selecting other candidate PLMNs until candidate PLMNs is remained.
For case 2, if there exists a ProSe-supporting cell operating on the provisioned radio parameters (i.e. carrier frequency) for ProSe direct communication, providing radio resources for ProSe direct communication and the none of the PLMNs advertised by the cell is equivalent to the registered PLMN.

Issue 5-2: if the UE perform legacy PLMN selection in the above situation, the UE can select one of PLMNs which does not provide ProSe direct communication and then stop to perform ongoing ProSe direct communication. Then, it cause unnecessary signalling/procedure (which are same problems raised in option 1 of issue 4 and issue 5-1).
· Problem: If the UE want to perform ProSe direct communication again, the UE shall perform PLMN selection triggered by ProSe direct communication. That can cause unnecessary signalling/procedure and degradation of user experience. It is not a good way with respect to service continuity. 
Proposal 5-2: if the UE performing ProSe direct communication is no longer in the coverage of the registered PLMN and if there exists a ProSe-supporting cell operating on the provisioned radio parameters for ProSe direct communication, providing radio resources for ProSe direct communication and the none of the PLMNs advertised by the cell is equivalent to the registered PLMN, the UE shall perform the PLMN selection triggered by ProSe direct communication. 

3. Conclusion

Proposal 1: CT1 needs to ask to RAN2 whether the legacy AS behaviour specified in TS 36.304 can support to search PLMN identities operating on provisioned radio carrier frequency and providing radio resources for ProSe direct communication if CT1 agree on that it is necessary. 
Proposal 2: the UE (NAS layer) shall consider ‘Service authorized PLMN list’ for PLMN selection triggered by ProSe direct communication.
Proposal 3: the UE (NAS layer) shall not select PLMNs which were an LR failure made registration on those PLMNs unsuccessful or an entry in any of the lists "forbidden location areas for roaming", "forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of service", "forbidden PLMNs for GPRS service", "forbidden PLMNs" or " PLMNs with E-UTRAN not allowed ".
Proposal 4: if the registration fails in the selected PLMN while performing PLMN selection triggered by ProSe direct communication, the UE shall continue the PLMN selection by selecting other candidate PLMNs until candidate PLMNs is remained. 
Proposal 5: when the UE intending to use radio resources for ProSe is no longer in the coverage of the PLMN, the UE shall perform PLMN selection triggered by ProSe direct communication instead of legacy PLMN selection. 
Proposal 5-1: if the UE intending to use radio resources for ProSe is no longer in the coverage of the selected PLMN while performing PLMN selection triggered by ProSe direct communication, the UE shall continue the PLMN selection by selecting other candidate PLMNs until candidate PLMNs is remained.

Proposal 5-2: if the UE performing ProSe direct communication is no longer in the coverage of the registered PLMN and if there exists a ProSe-supporting cell operating on the provisioned radio parameters for ProSe direct communication, providing radio resources for ProSe direct communication and the none of the PLMNs advertised by the cell is equivalent to the registered PLMN, the UE shall perform the PLMN selection triggered by ProSe direct communication. 

