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Discussion
1 Introduction
This paper discuss the required changes to 36.331 in RAN2 specification to support use of provisioned resource and PLMN selection triggered by ProSe direct communication as specified in 24.334 and 23.122 respectively. 
2 Discussion
The section 10.2.3 of TS 24.334 (CT1 control) specifies the procedures for UE to use provisioned radio resources, which corresponds to out of coverage scenario in RAN2 terminologies. The yellow part of the section as provided below requires some AS action, as already indicated by the LS from CT1[1] 
(Please note that the detailed wording of the TS 24.334 provided below is subject to changes depending on CT1 discussion.)
TS 24.334
10.2.3
Procedure for UE to use provisioned radio resources

When the UE is not served by E-UTRAN or when the UE intends to use radio resources for ProSe other than those operated by the serving E-UTRAN cell, 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;

-
if the UE cannot determine its location and the UE is provisioned with radio parameters not associated with any geographical area, the UE shall select the radio parameters not associated with any 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 canuse 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 equivalent 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 layes 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.

From the yellow highlighted:
From the yellow highlighted, the following AS requirements are identified. 
UE AS requirement 1: UE Access Stratum (AS) is required to inform to upper layers the PLMN IDs broadcast by the selected cell and also to inform whether the radio resources for ProSe direct communication is broadcast by the cell. UE AS is required to inform the information upon change of a serving cell or update of the information due to update system information including that information. 

Since he highlight needs to take place upon change of serving cell or update of the information due to the system information update including that information, it is proposed to capture this requirement in section 5.2.2.4 and 5.2.2.25, as suggested in section 4 of this paper. 

TS 23.122

3.1X
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;

iii)
The MS shall choose one PLMN which provides radio resources for ProSe direct communication among the PLMNs advertised by the cell operating in the radio resources provisioned to the UE for ProSe direct communication as specified in 3GPP TS 24.333 [xx] or 3GPP TS 31.102 [40]. If:

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

2)
the PLMN is neither in the list of "forbidden PLMNs" nor in the list of "forbidden PLMNs for EPS services" as specified in 3GPP TS 24.301 [23A] and the PLMN is not in the list of "PLMNs with E-UTRAN not allowed" as specified in subclause 3.1;

then the MS shall attempt to register on that PLMN;

iv)
If the registration fails due to "PLMN not allowed" or "EPS services not allowed" as specified in 3GPP TS 24.334 [51], then the MS shall update the appropriate list of forbidden PLMNs as specified in subclause 3.1, and shall either: 
A)
if this PLMN provides common radio resources for ProSe direct communication as specified in 3GPP TS 36.331 [42], perform ProSe direct communication on the selected PLMN in limited service state . In this case the MS shall stay in this PLMN for the whole duration of ProSe direct communication;
B)
return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action; or

C)
perform the action described in iii) again with the choice of PLMNs limited to the PLMNs on which the UE has not yet attempted to register.
Whether the MS performs A), B) or C) above is left up to MS implementation.
v)
If the registration fails due to causes other than "PLMN not allowed" or "EPS services not allowed", the MS shall update the appropriate list of forbidden PLMNs if required for this failure (as specified in 3GPP TS 24.301 [23A], then the MS shall either:

A1)
return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action;

B1)
perform the action described in iii) again with the choice of PLMNs limited to the PLMNs on which the UE has not yet attempted to register; or
C1)
perform ProSe direct communication in limited service state on a PLMN advertised by the cell operating in the radio resources provisioned to the UE for ProSe direct communication as specified in 3GPP TS 24.333 [xx] or 3GPP TS 31.102 [40], if registration on this PLMN has previously failed due to "PLMN not allowed" or "EPS services not allowed" as specified in 3GPP TS 24.334 [51] and if this PLMN provides common transmission radio resources for ProSe direct communication as specified in 3GPP TS 36.331 [42].
Whether the MS performs A1), B1) or C1) above is left up to MS implementation.
vi)
If the MS is no longer in the coverage of the selected PLMN, then the MS shall either:

A2)
perform ProSe direct communication when not served by E-UTRAN as specified in 3GPP TS 24.334 [51]; or 
B2)
return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action.

Whether the MS performs A2) or B2) above is left up to MS implementation.
vii)
If the MS is unable to find a suitable cell on the selected PLMN as specified in 3GPP TS 24.334 [51]], then the MS shall either:

A3)
if this PLMN provides common radio resources for ProSe direct communication as specified in 3GPP TS 36.331 [42], perform ProSe direct communication on the selected PLMN in limited service state . In this case the MS shall stay in this PLMN for the whole duration of ProSe direct communication; or
B3)
return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action.

Whether the MS performs A3) or B3) above is left up to MS implementation.
viii)
If the MS is switched off while on the selected PLMN and switched on again, the MS shall use the stored duplicate value of RPLMN as RPLMN and behave as specified in subclause 4.4.3.1;
ix)
If the user initiates a PLMN selection while on the selected cell, the MS shall delete the stored duplicate value of PLMN selection mode, use the stored duplicate value of RPLMN as RPLMN and follow the procedures (as specified for switch-on or recovery from lack of coverage) in subclause 4.4.3.1. The MS shall delete the stored duplicate value of RPLMN once the UE has successfully registered to the selected PLMN; and
x)
If the MS no longer needs to perform Prose direct communication, the MS shall return to the stored duplicate PLMN selection mode and use the stored duplicate value of RPLMN for further action.

NOTE:
If the MS returns to the RPLMN due to a failure to register in the selected PLMN, the upper layers of the MS can trigger PLMN selection again to initiate ProSe direct communication.

The solution to prevent potential ping-pong between RPLMN and PLMN selected for ProSe direct communication is MS implementation specific.
From the purple highlighted:
From the purple highlighted text, the following requirements should be supported by AS layer.
UE AS requirement 2: Upon PLMN selection triggered by ProSe direct communication, UE AS is required to inform to upper layers 1) the identified PLMN ID(s) across carriers and 2) whether the reported PLMN ID broadcasts radio resources for ProSe direct communication. 
It seems proper to capture this requirement in TS 36.304 section 5.1.2
Support for PLMN selection.
From the greed highlighted:
From the greed highlighted text, the following requirements should be supported by AS layer.
UE AS requirement 3: When UE Access Stratum indicates to upper layers information due to PLMN selection triggered by ProSe direct communication, it shall further indicate whether the common radio resources for ProSe direct communication are for reception or for transmission or for both if any.
Note that requirement 3 can be merged by requirement1 by slightly updating the requirement1 as follows:

UE AS requirement 1a: UE Access Stratum (AS) is required to inform to upper layers the PLMN IDs broadcast by the selected cell and also to inform whether the radio resources for ProSe direct communication is broadcast by the cell and also whether the common radio resources for ProSe direct communication are for reception or for transmission or for both if any. UE AS is required to inform the information upon change of a serving cell or update of the information due to update system information including that information. 

Given the aim to support the requirements mentioned above, the followings are proposed:

Proposal1: Capture the requirement 1a in TS 36.331 section 5.2.2.4 and 5.2.2.25

Proposal2: Capture the requirement 2 in TS 36.304 section 5.1.2.2
3 Conclusion

Proposal1: Capture the following requirement 1a in TS 36.331 section 5.2.2.4 and 5.2.2.25
Proposal2: Capture the following requirement 2 in TS 36.304 section 5.1.2.2
UE AS requirement 1a: UE Access Stratum (AS) is required to inform to upper layers the PLMN IDs broadcast by the selected cell and also to inform whether the radio resources for ProSe direct communication is broadcast by the cell and also whether the common radio resources for ProSe direct communication are for reception or for transmission or for both if any. UE AS is required to inform the information upon change of a serving cell or update of the information due to update system information including that information. 
UE AS requirement 2: Upon PLMN selection triggered by ProSe direct communication, UE AS is required to inform to upper layers 1) the identified PLMN ID(s) across carriers and 2) whether the reported PLMN ID broadcasts radio resources for ProSe direct communication. 

4 Text Proposal
TS 36.331

5.2.2.4
System information acquisition by the UE

The UE shall:

1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
if the procedure is triggered by a system information change notification:

2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;

NOTE 1:
The UE continues using the previously received system information until the new system information has been acquired.

1>
if the UE is in RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system information required in RRC_IDLE, as defined in 5.2.2.3:

2>
acquire, using the system information acquisition procedure as defined in 5.2.3, the system information required in RRC_IDLE, as defined in 5.2.2.3;

1>
following successful handover completion to a PCell for which the UE does not have stored a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3:

2>
acquire, using the system information acquisition procedure as defined in 5.2.3, the system information required in RRC_CONNECTED, as defined in 5.2.2.3;

2> upon acquiring the concerned system information:

3>
discard the corresponding radio resource configuration information included in the radioResourceConfigCommon previously received in a dedicated message, if any;

1>
following a request from CDMA2000 upper layers:

2>
acquire SystemInformationBlockType8, as defined in 5.2.3;

1>
neither initiate the RRC connection establishment procedure nor initiate transmission of the RRCConnectionReestablishmentRequest message until the UE has a valid version of the MasterInformationBlock and SystemInformationBlockType1 messages as well as SystemInformationBlockType2 ;

1>
not initiate the RRC connection establishment subject to EAB until the UE has a valid version of SystemInformationBlockType14, if broadcast;

1>
if the UE is ETWS capable:

2>
upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3>
discard any previously buffered warningMessageSegment;

3>
clear, if any, the current values of messageIdentifier and serialNumber for SystemInformationBlockType11;
2>
when the UE acquires SystemInformationBlockType1 following ETWS indication, upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3>
if schedulingInfoList indicates that SystemInformationBlockType10 is present:

4>
start acquiring SystemInformationBlockType10 immediately;

3>
if schedulingInfoList indicates that SystemInformationBlockType11 is present:

4>
start acquiring SystemInformationBlockType11 immediately;

NOTE 2:
UEs shall start acquiring SystemInformationBlockType10 and SystemInformationBlockType11 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

1>
if the UE is CMAS capable:

2>
upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:

3>
discard any previously buffered warningMessageSegment;

3>
clear, if any, stored values of messageIdentifier and serialNumber for SystemInformationBlockType12 associated with the discarded warningMessageSegment;

2>
when the UE acquires SystemInformationBlockType1 following CMAS indication, upon entering a cell during RRC_IDLE, following successful handover and upon connection re-establishment:

3>
if schedulingInfoList indicates that SystemInformationBlockType12 is present:

4>
acquire SystemInformationBlockType12;

NOTE 3:
UEs shall start acquiring SystemInformationBlockType12 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

1>
if the UE is interested to receive MBMS services:

2>
if schedulingInfoList indicates that SystemInformationBlockType13 is present and the UE does not have stored a valid version of this system information block:

3>
acquire SystemInformationBlockType13;

2>
if the UE is capable of MBMS Service Continuity:

3>
if schedulingInfoList indicates that SystemInformationBlockType15 is present and the UE does not have stored a valid version of this system information block:

4>
acquire SystemInformationBlockType15;

1>
if the UE is EAB capable:

2>
when the UE does not have stored a valid version of SystemInformationBlockType14 upon entering RRC_IDLE, or when the UE acquires SystemInformationBlockType1 following EAB parameters change notification or upon entering a cell during RRC_IDLE:

3>
if schedulingInfoList indicates that SystemInformationBlockType14 is present:

4>
start acquiring SystemInformationBlockType14 immediately;

3>
else:

4>
discard SystemInformationBlockType14, if previously received;

NOTE 4:
EAB capable UEs start acquiring SystemInformationBlockType14 as described above even when systemInfoValueTag in SystemInformationBlockType1 has not changed.

NOTE 5:
EAB capable UEs maintain an up to date SystemInformationBlockType14 in RRC_IDLE.

1>
if the UE is capable of sidelink direct communication and is configured by upper layers to receive or transmit sidelink direct communication:

2> if the cell used for sidelink direct communication meets the S-criteria as defined in TS 36.304 [4]; and
2>
if schedulingInfoList indicates that SystemInformationBlockType18 is present and the UE does not have stored a valid version of this system information block:

3>
acquire SystemInformationBlockType18;
2>
if schedulingInfoList indicates that SystemInformationBlockType18 is not present:

2>
indicate to upper layers that common radio resources for sidelink direct communication are not available;
1>
if the UE is capable of sidelink direct discovery and is configured by upper layers to receive or transmit sidelink direct discovery announcements on the primary frequency:

2>
if schedulingInfoList indicates that SystemInformationBlockType19 is present and the UE does not have stored a valid version of this system information block:

3>
acquire SystemInformationBlockType19;

2>
for each of the one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19 and for which the UE is configured by upper layers to receive sidelink direct discovery announcements on:

3>
if schedulingInfoList indicates that SystemInformationBlockType19 is present and the UE does not have stored a valid version of this system information block:

4>
acquire SystemInformationBlockType19;
The UE may apply the received SIBs immediately, i.e. the UE does not need to delay using a SIB until all SI messages have been received. The UE may delay applying the received SIBs until completing lower layer procedures associated with a received or a UE originated RRC message, e.g. an ongoing random access procedure.

NOTE 6:
While attempting to acquire a particular SIB, if the UE detects from schedulingInfoList that it is no longer present, the UE should stop trying to acquire the particular SIB.
5.2.2.25
Actions upon reception of SystemInformationBlockType18
Upon receiving SystemInformationBlockType18, the UE shall:

1>
if SystemInformationBlockType18 message includes the commConfig:

2>
if configured to receive sidelink direct communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by commRxPool for sidelink direct communication monitoring, as specified in 5.10.3;
2>
indicate to upper layers that common radio resources for reception of sidelink direct communication are available;
2>
if configured to transmit sidelink direct communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by commTxPoolNormalCommon or by commTxPoolExceptional for sidelink direct communication transmission, as specified in 5.10.4;

2>
indicate to upper layers that common radio resources for transmission of sidelink direct communication are available;
1>
if SystemInformationBlockType18 message does not include the commConfig:

2>
indicate to upper layers that common radio resources for sidelink direct communication are not available;
TS 36.304

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:

1.
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 [3], the UE shall further report to the NAS whether the reported PLMN provides a common radio resources for ProSe direct communication and whether the radio resources, if any, are for reception or for transmission or for both.   
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.
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