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Discussion
1 Introduction
This paper discuss the required changes to RAN2 specifications to properly support PLMN selection triggered by ProSe direct communication as specified in TS 24.334 and TS 23.122. In the past RAN2#90 Fukuoka meeting, this issue was already iscussed and concluded as follows:

	R2-152763
Support of using provisioned resources and PLMN selection for ProSe comm; LG Electronics Inc.; Disc; 

-
Samsung thinks that generally we should not specify inter-layer communication too detailed. Provisioning of information under certain conditions seems too detailed. Maybe a general section would be sufficient. Ericsson agrees with Samsung that we shouldn’t be this detailed. QC agrees as well and thinks that it is also applicable to intra-PLMN cases. LG thinks that also in acquisition of SIBs the provisioning to higher layers is also described. Nokia Networks agrees that e.g. some high level text in stage-2 would be sufficient. 

-
BlackBerry thinks that the corresponding CT1 text has not yet been agreed. 

=>
Postponed (LG should draft an update once the corresponding CT1 text has been argeed)
R2-152746
Support of PLMN selection; LG Electronics Inc.; CR; 36.304; (0270); F; 
R2-152747
Support of PLMN selection; LG Electronics Inc.; CR; 36.331; (1850); F; 



2 Discussion 
The section 10.2.3 of TS 24.334 under CT1 control specifies the condition to trigger PLMN selection specific for ProSe direct communication, and TS 23.122 specifies the detailed behaviors of PLMN selection triggered by ProSe direct communication. To investigate what AS requirements are involved, we first look at TS 24.334:
TS 24.334
10.2.3
Procedure for UE to use provisioned radio resources

When the UE is not served by E-UTRAN, the UE shall select the radio parameters to be used for ProSe direct communication as follows:

-
if the UE can determine itself located in a geographical area, and the UE is provisioned with radio parameters for the geographical area, the UE shall select the radio parameters associated with that geographical area; or

-
in all other cases, the UE shall not initiate ProSe direct communication.

NOTE 1: It is out of scope of the present specification to define how the UE can locate itself in a specific Geographical Area. When the UE is in coverage of a 3GPP RAT it can for example use information derived from the serving PLMN. When the UE is not in coverage of a 3GPP RAT it can use other techniques as determined by local regulations.

Before initiating ProSe direct communication, the UE shall check with lower layers whether the selected radio parameters can be used in the current location without causing interference to other cells as specified in 3GPP TS 36.331 [12], and then:

-
if the lower layers indicate that the usage would not cause any interference, the UE shall initiate ProSe direct communication; or 

NOTE 2:
If the lower layers find that there exists a cell operating the provisioned radio resources (i.e., carrier frequency), and the cell belongs to the registered PLMN or a PLMN equivalent to the registered PLMN, and the UE is authorized for ProSe direct communication in this PLMN, the UE can use the radio parameters indicated by the cell as specified in 3GPP TS 36.331 [12].

-
else if the lower layers report that one or more PLMNs operate in the provisioned radio resources (i.e. carrier frequency) and the following conditions are met: 

a)
none of the PLMNs reported by the lower layers is the registered PLMN or equivalent to the registered PLMN; and

b)
at least one of the PLMNs reported by the lower layers provides radio resources for ProSe direct communication as specified in 3GPP TS 36.331 [12];

then the UE shall:

1)
if in EMM-IDLE mode, perform PLMN selection triggered by ProSe direct communication as specified in 3GPP TS 23.122 [24]; or

2)
else if in EMM-CONNECTED mode, either:

i)
perform a detach procedure as specified in 3GPP TS 24.301 [11] and then perform PLMN selection triggered by ProSe direct communication as specified in 3GPP TS 23.122 [24]; or

ii)
not perform ProSe direct communication.


Whether the UE performs i) or ii) above is left up to UE implementation.

If the registration to the selected PLMN is successful, the UE shall proceed with the procedure to initiate ProSe direct communication as specified in subclause 10.2.2.

If the UE is performing ProSe direct communication using radio parameters associated with a geographical area and moves out of that geographical area, the UE shall stop performing ProSe direct communication and then:

-
if the UE is not served by E-UTRAN or the UE intends to use radio resources for ProSe other than those operated by the serving E-UTRAN cell, the UE shall select appropriate radio parameters for the new geographical area as specified above; or

-
if the UE is served by E-UTRAN and intends to use radio resources for ProSe operated by the serving E-UTRAN cell, the UE shall proceed with the procedure to initiate ProSe direct communication when served by E-UTRAN.

From the yellow highlighted, we can identify relevant AS requirement to support initiation of PLMN selection triggered by ProSe direct communication. The AS requirement can be summarized as follows: 
UE AS requirement 1: UE Access Stratum (AS) is required to inform to upper layers the PLMN IDs broadcast by the concerned cell on the provisioned frequency and to indicate whether the radio resource for ProSe direct communication is broadcast by that cell selected for sidelink operation. 
We propose to capture this in section 5.10.1 of TS 36.331, as follows:

	5.10
Sidelink
5.10.1
Introduction

The sidelink direct communication/ discovery/ synchronisation resource configuration applies for the frequency at which it was received/ acquired. Moreover, for a UE configured with one or more SCells, the sidelink direct communication/ discovery/ synchronisation resource configuration provided by dedicated signalling applies for the PCell/ the primary frequency. Furthermore, the UE shall not use the sidelink direct communication/ discovery/ synchronisation transmission resources received in one cell with the timing of another cell. If UE is in-coverage for sidelink as defined in section TS 36.304 [4, 11.4], the UE is required to report to upper layer the PLMN IDs broadcast by the cell selected for sidelink operation on the concerned frequency.
NOTE 1:
Upper layers configure the UE to receive or transmit sidelink direct communication on a specific frequency, to monitor sidelink direct discovery announcements on one or more frequencies or to transmit sidelink direct discovery announcements on a specific frequency, but only if the UE is authorised to perform these particular ProSe related sidelink activities.

NOTE 2:
It is up to UE implementation which actions to take (e.g. termination of unicast services, detach) when it is unable to perform the desired sidelink activities, e.g. due to UE capability limitations.




.
Proposal 1 Capture the UE AS requirement1 in section 5.10.1 TS 36.331

If the “PLMN selection triggered by ProSe direct communication” is performed, the UE perform PLMN selection in accordance with the section 3.1B of TS 23.122 where additional requirements specific for ProSe direct communication are applied to PLMN selection process triggered by ProSe direct communication. . 
TS 23.122 

3.1B
PLMN selection triggered by ProSe direct communication

If the MS supports ProSe direct communication and needs to perform PLMN selection for ProSe direct communication as specified in 3GPP TS 24.334 [51], then the MS shall proceed as follows:

i)
the MS shall store a duplicate value of the RPLMN and a duplicate of the PLMN selection mode that were in use before PLMN selection due to ProSe direct communication was initiated, unless this PLMN selection due to ProSe direct communication follows another PLMN selection due to ProSe direct communication;

ii)
the MS shall enter into Automatic mode of PLMN selection as specified in subclause 4.4 taking into account the additional requirements in items iii) to x) below;

iii)
Among the PLMNs advertised by the E-UTRA cell operating in the radio resources provisioned to the MS for ProSe direct communication as specified in 3GPP TS 24.333 [52] or 3GPP TS 31.102 [40], the MS shall choose one allowable PLMN which:

1)
provides radio resources for ProSe direct communication;
2)
is in the list of authorised PLMNs for ProSe direct communication as specified in 3GPP TS 24.334 [51]; and

3)
is not in the list of "PLMNs with E-UTRAN not allowed" as specified in subclause 3.1;


if conditions 1) through 3) above are met then the MS shall attempt to register on that PLMN. If none of the PLMNs meet conditions 1) through 3) above, the MS shall return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action;
…
<omitted>
The green-highlighted part indicates the additional AS requirement, for PLMN selection process, that is specific PLMN selection triggered by ProSe direct communication. 

UE AS requirement 2: When UE reports list of PLMNs to upper layer, it indicates whether the reported PLMN provides common radio resources for ProSe direct communication. 
This AS requirement is currently missing in section 5.1.2.2 of TS36.304 where AS requirements to support PLMN selection is specified. So we propose to add this AS requirement in section 5.1.2.2 of 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:

· For an E-UTRAN cell, the measured RSRP value shall be greater than or equal to -110 dBm.
Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the RSRP value. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.
If the PLMN selection is triggered by ProSe direct communication as specified in [24.334], the UE shall further report to the NAS whether the reported PLMN provides common radio resources needed by the UE for sidelink communication.

The search for PLMNs may be stopped on request of the NAS. The UE may optimise PLMN search by using stored information e.g. carrier frequencies and optionally also information on cell parameters from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.

If a CSG ID is provided by NAS as part of PLMN selection, the UE shall search for an acceptable or suitable cell belonging to the provided CSG ID to camp on. When the UE is no longer camped on a cell with the provided CSG ID, AS shall inform NAS.




Proposal 2 Capture the UE AS requirement2 in section TS 36.304
3 Conclusion

Proposal 1 Capture the UE AS requirement1 in section 5.10.1 TS 36.331

Proposal 2 Capture the UE AS requirement2 in section 5.1.2.2. of TS 36.304
UE AS requirement 1: UE Access Stratum (AS) is required to inform to upper layers the PLMN IDs broadcast by the concerned cell on the provisioned frequency and to indicate whether the radio resource for ProSe direct communication is broadcast by that cell selected for sidelink operation. 
UE AS requirement 2: When UE reports list of PLMNs to upper layer, it indicates whether the reported PLMN provides common radio resources for ProSe direct communication. 
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