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1. Introduction
This discussion paper analyses the service interruption caused when the PLMN selection triggered by ProSe direct communication is performed by changing service authorised area. The solution is proposed to allow the UE to perform the registration for unauthorised PLMNs for PLMN selection triggered by ProSe direct communication in the limited case. 
In the discussion paper, ‘the country’ is considered as the unit of geo-graphical area for service authorisation.

2. Discussion
2.1. Service authorisation procedure based on the location 
In #93 meeting, CT1 discussed whether the option Serving PLMN ID is added in service authorisation request is required or not based on [1]. Based on [2], CT1 concluded service authorisation based on the country-level granularity can be used instead of one based on the PLMN-level granularity and then, the optional feature is not needed. Reply LS is sent to SA2 with the CT1 conclusion [3].

	Reply LS to SA2 (C1-152908)
…
CT1 noted that one of the objectives of the service authorisation procedure is to ensure that the UE receives the list of all the authorised PLMNs in which it may need to perform monitoring during a single service authorisation procedure, instead of having to perform a service authorisation procedure each time it needs to perform ProSe on a new PLMN. From this perspective, the granularity of the ProSe service authorisation needs to be based on a rather stable geographical level and not subject to change as the UE moves around within this geographical area. As a result, the lowest level of granularity that can be used by the ProSe Function to determine the list of authorised PLMNs is the country-level granularity. Therefore, not having the latest serving PLMN ID at the HSS due to the UE moving to an equivalent PLMN will not cause a problem as long as the equivalent PLMN and the previously registered PLMN are in the same country. CT1 further noted that having the UE provide the serving PLMN ID to the ProSe Function may trigger the UE to initiate unnecessary service authorisation procedures more frequently.




Observation 1: CT1 concluded to use service authorisation based on the country-level granularity.

Observation 2: If once the UE obtains service authorisation for the country, the UE do not need to perform service authorisation again for same country even if the UE meets a PLMN not in the list of authorised PLMNs.

2.2. Triggering conditions for service authorisation procedure
In the section 5.1.3 of TS 24.334, conditions to trigger service authorisation procedure is specified.
	The UE shall initiate the service authorisation procedure to the ProSe Function of the HPLMN:
a)	when the UE receives a request from upper layer to perform open ProSe direct discovery announcing or monitoring, restricted ProSe direct discovery model A announcing or monitoring, restricted ProSe direct discovery model B discoverer operation or discoveree operation, or direct communication and has no valid service authorisation;
b)	when the UE is performing open ProSe direct discovery announcing or monitoring, restricted ProSe direct discovery model A announcing or monitoring, restricted ProSe direct discovery model B discoverer operation or discoveree operation, or direct communication and changes its registered PLMN to a PLMN which is not included in the list of PLMNs in which the UE is authorised to perform the corresponding service, and the request from upper layer to perform the corresponding service is still in place in the new registered PLMN; or
c)	when timer T4005 associated with a valid service authorisation policy expires and the request from upper layer to perform open ProSe direct discovery announcing or monitoring, restricted ProSe direct discovery model A announcing or monitoring, restricted ProSe direct discovery model B discoverer operation or discoveree operation, or direct communication in the corresponding PLMN is still in place.



The condition b) specifies the case when the UE performing ProSe direct service changes its registered PLMN to unauthorised PLMN. If service authorisation based on the country-level granularity is considered, condition b) only is triggered for changing country (i.e. when the UE change one country to another country).

Observation 3: The condition b) to trigger service authorisation is valid only when changing country.

In the case of changing country, when the UE performing ProSe direct communication and changes its registered PLMN to a PLMN in new country, the operation can be different due to the relationship between its registered PLMN and the PLMN in new country. 
I. If the PLMN in new country is its registered PLMN or equivalent PLMN, the UE can change the PLMN without additional PLMN selection procedure.
II. Otherwise, the UE shall initiate PLMN selection triggered by ProSe direct communication specified in TS 23.122.
In the case I), the UE selects a PLMN without PLMN selection triggered by ProSe direct communication and attempts the registration. If the registration is successful, the UE performs service authorisation procedure by triggering the condition b) in service authorisation. 

2.3. PLMN selection triggered by ProSe direct communication
In the section 3.1 B of TS 23.122, PLMN selection triggered by ProSe direct communication is specified. There are conditions to be the PLMN candidate for PLMN selection triggered by ProSe direct communication. Those conditions are provided to prevent unnecessary trials of PLMN selection or registration.

	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;


If the UE initiates PLMN selection triggered by ProSe direct communication by changing country, Any PLMNs in the country can’t satisfy condition 2). 

Observation 4: If the UE initiates PLMN selection triggered by ProSe direct communication by changing country, there is no PLMNs satisfying conditions for PLMN selection triggered by ProSe direct communication.

Then, the grey highlighted one in bullet iii) above is triggered. Then, the UE performs normal PLMN selection and bullet ix) is triggered. 
	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 MS has successfully registered to the selected PLMN; 



Observation 5: When the UE initiates PLMN selection triggered by ProSe direct communication by changing country, the UE performs normal PLMN selection.

Then, the PLMN corresponding for the stored duplicate value RPLMN does not exist in new country, so the UE have to perform normal PLMN selection by searching configured PLMN lists. It spends much time as compared to the case when RPLMN exists. Moreover, if the registered PLMN resulted from normal PLMN selection does not support ProSe direct communication, the UE have to perform PLMN selection triggered by ProSe direct communication again. In the public safety case, the service interruption is not desired especially when the UE has been performed ProSe direct communication.

Observation 6: When the UE initiates PLMN selection triggered by ProSe direct communication by changing country, the ProSe direct communication is interrupted until normal PLMN selection and it’s following procedure is successfully finished.

In summary, 
The problem scenario is as follow,
	Step1. The public safety enabled UE performs service authorisation in Area 1 and obtained service authorisation for Area1
Step2. The UE performs ProSe direct communication in Area 1.
Step3. The UE move to Area 2 while performing ProSe direct communication and PLMN selection triggered by ProSe direct communication is triggered.
Step4. The UE does not have service authorisation for Area 2. The UE performs normal PLMN selection without the registered PLMN (as specified in 3.1B of TS 23.122)
Step5. If normal PLMN selection is successfully done, the UE registers on the selected PLMN.
Step6. If the registered PLMN does not support ProSe direct communication, the UE performs PLMN selection triggered by ProSe direct communication again.



From Step 4 to Step 6, the UE would go through the service interruption for on-going ProSe direct communication. 

3. Proposal
In the problem scenario, for PLMN selection triggered by ProSe direct communication, there are no PLMN candidates in new country which satisfy condition 2) in bullet iii). Then, the UE can’t attempt the registration on the PLMN. Thus, the UE can’t not have a chance to request service authorisation for the country at all.
If once the UE can perform service authorisation in new country, the problem can be solved. However, to trigger service authorisation procedure, the registration is required at least one time in the country. But, the PLMN selection triggered by ProSe direct communication does not allow the UE to attempt the registration for unauthorised PLMNs at all. 

Observation 7: The registration is required to perform service authorisation procedure.

Observation 8: The PLMN selection triggered by ProSe direct communication does not allow the UE to attempt the registration for unauthorised PLMNs at all.

Thus, our proposal is to allow the UE to attempt the registration on unauthorised PLMNs during PLMN selection triggered by ProSe direct communication. But, the triggering of this proposal is allowed only as if it is definitely necessary and then it can keep the benefits of existing specification to prevent unnecessary trials of PLMN selection and the registration.
Therefore, the proposal is triggered only when there is no PLMNs satisfying all condition to be a PLMN candidate for PLMN selection triggered by ProSe direct communication and there is more than one PLMN which is unauthorised but satisfies other conditions. If the registration is successful on one of the PLMNs, the UE can perform service authorisation procedure.

Proposal: If there is no PLMNs satisfying all conditions to be a PLMN candidate for PLMN selection triggered by ProSe direct communication and there is more than one PLMN which is unauthorised but satisfies other conditions, the UE can attempt the registration on those PLMNs. If the registration is successful on one of the PLMNs, then, the UE can perform service authorisation procedure on the PLMN.
The proposed solution is captured in the CRs in C1-153624 and C1-153625 (for TS 23.122).

4. Conclusion
Observation 1: CT1 concluded to use service authorisation based on the country-level granularity.

Observation 2: If once the UE obtains service authorisation for the country, the UE do not need to perform service authorisation again for same country even if the UE meets a PLMN not in the list of authorised PLMNs.

Observation 3: The condition b) to trigger service authorisation is valid only when changing country.

Observation 4: If the UE initiates PLMN selection triggered by ProSe direct communication by changing country, there is no PLMNs satisfying conditions for PLMN selection triggered by ProSe direct communication.

Observation 5: When the UE initiates PLMN selection triggered by ProSe direct communication by changing country, the UE performs normal PLMN selection.

Observation 6: When the UE initiates PLMN selection triggered by ProSe direct communication by changing country, the ProSe direct communication is interrupted until normal PLMN selection and it’s following procedure is successfully finished.

Observation 7: The registration is required to perform service authorisation procedure.

Observation 8: The PLMN selection triggered by ProSe direct communication does not allow the UE to attempt the registration for unauthorised PLMNs at all.

Proposal: If there is no PLMNs satisfying all conditions to be a PLMN candidate for PLMN selection triggered by ProSe direct communication and there is more than one PLMN which is unauthorised but satisfies other conditions, the UE can attempt the registration on those PLMNs. If the registration is successful on one of the PLMNs, then, the UE can perform service authorisation procedure via the PLMN.
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