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Abstract of the contribution: This paper discusses some scenarios when there are multiple possible carriers to use for ProSe Direct communication.
1.
Introduction
The SA2 CR#0102 to TS 23.303 “Precedence of ProSe configuration information” caused long discussions, but a company provided revision of the CR was approved at SA#65. The SA#65 draft report also clarifies that “Further alignment may be needed based on RAN WG2 results from their next meeting”.
This paper summarizes the progress in RAN2 so far (i.e. not taking RAN2#87BIS into account) and as well discusses some scenarios when there are multiple possible carriers to use for ProSe Direct communication for Public Safety ProSe-enabled UEs. The paper proposes some additional requirements to align with the current RAN2 agreements, and makes some initial analysis on roaming scenarios.
2.
Discussion

2.1
RAN2#87 agreements

The following is the agreements from RAN2#87 for ProSe communication:

	Agreements (for ProSe communication)
1
A UE that is camped (due to cell reselection priorities) or connected on one carrier but interested in ProSe operation on another carrier shall attempt to find cells on the ProSe carrier and thereby determine whether it is “in-coverage” (i.e., detect case A and B in Figure 1 or R2-143572).
2
A CONNECTED UE sends a ProSe indication to its serving cell when it wants perform ProSe communication. The indication contains the intended ProSe frequency.

3
The serving cell may configure an inter-frequency RRM measurement on the ProSe carrier and based on the measurement report trigger inter-frequency mobility to that ProSe carrier once the UE enters coverage on a cell on the ProSe carrier. 

4
An IDLE UE may reselect to the ProSe carrier once it detects a suitable cell there. 

5
If the UE detects a cell on the ProSe carrier (bullet 1) the UE shall no longer use the ProSe resources indicated in UICC for that frequency (if the RAN does not provide the UE with ProSe resources in SIB or dedicated signalling, the UE stops ProSe operation in order not to harm the existing network). 

6
For Rel-12 we assume that all ProSe communication (for a UE) is performed on a single carrier which is known by pre-configuration to UEs.  




Requirements in-line with the RAN2#87 agreement would then be:

“The UE shall use the ProSe resources provisioned in the UE for a carrier if the UE is out of coverage of any cell on that carrier. Else, if the UE is in coverage of any cell on that carrier, the UE shall use the ProSe resources provided by the RAN for the provisioned carrier if any; if the RAN does not provide resources, the UE shall not perform ProSe transmission and reception.”

As SA2 is not using “out of coverage” the wording may need to be adapted but the principles should be retained e.g. using the following wording:

The UE shall use radio resources for ProSe as follows:

-
While a UE is being served by E-UTRAN and the UE intends to use radio resources (frequency bands etc) operated by the serving E-UTRAN cell for ProSe, then the UE shall use the radio resource description indicated by the E-UTRAN cell the UE is camping on and ignore any radio resource description of the same radio resource provisioned in the ME or the UICC. If the E-UTRAN cell does not provide radio resources for ProSe, the UE shall not perform ProSe transmission and reception on radio resources operated by the serving E-UTRAN. 

-
If the UE intends to use radio resources (frequency bands etc) for ProSe that are not operated by the serving E-UTRAN cell but are operated by an E-UTRAN cell within range, then the UE shall use the radio resource description indicated by an E-UTRAN cell operating those radio resources. If that E-UTRAN cell does not provide radio resources for ProSe, the UE shall not perform ProSe transmission and reception on those radio resources.

-
If the UE intends to use radio resources (frequency bands etc) for ProSe that are not operated by any cell in range, then the UE shall use the radio parameters provisioned in the ME or the UICC.
Proposal 1:
Update TS 23.303 with the requirements above.
2.2
Network Deployment and Coverage scenarios
The R2-143572 includes four coverage scenarios in a deployment with two carriers i.e. one carrier used by NSPS operator and one carrier used by a “commercial” operator. This is reflected in Figure 1 below (copied from R2-143572).
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Figure 1: Coverage Scenarios in a deployment with two carriers
The four coverage scenarios are:
A.
The UE is in NSPS operator cell coverage

B.
The UE is in both NSPS operator and commercial operator cell coverage

C.
The UE is in commercial operator cell coverage

D.
The UE is out-of-coverage

2.3
Direct communication scenarios

To understand the optimal radio resource usage for various direct communication scenarios, the table 1 lists the possible Direct communication options according to Figure 1 (involving two UEs).

	Direct communication
	Scenario
	Proposal
	RAN2 agreement in-line with proposal
	Comment/Question

	A-A
	Both UEs in NSPS cell coverage
	Use radio resources as communicated by the NSPS cell
	Yes
	It is assumed that RAN configuration handles any issues due to UEs being served by different cells, e.g. same RX pools. 

	A-B
	One UE in NSPS cell coverage and one in both NSPS and commercial cell coverage
	Use radio resources as communicated by the NSPS cell
	Yes
	If UE-B camps on operator cell, then the UE needs to be directed to NSPS cell or select it (RAN issue).

	A-C
	One UE in NSPS cell coverage and one in commercial cell coverage
	Use NSPS radio resources
	Yes
	The UE in operator cell coverage is considered out-of-coverage of the pre-configured ProSe carrier, and therefore uses the pre-configured radio resources which needs to be those for NSPS.

	A-D
	One UE in NSPS cell coverage and one out-of-coverage
	Use NSPS radio resources
	Yes
	A pre-configured radio resource (e.g. carrier) needs to be aligned with NSPS cell configuration.



	B-B
	Both UEs in both NSPS and commercial cell coverage
	Use radio resources as communicated by the NSPS cell.
	Yes
	If UE-B camps on operator cell, then the UE needs to be directed to NSPS cell or select it.

	B-C
	One UE in both NSPS and commercial cell coverage and one UE in commercial cell coverage
	Use NSPS radio resources
	Yes
	The UE in operator cell coverage is considered out-of-coverage of the pre-configured ProSe carrier, and therefore uses the pre-configured radio resources which needs to be those for NSPS.

	B-D
	One UE in both NSPS and commercial cell coverage and one UE out-of-coverage
	Use NSPS radio resources
	Yes
	The UE out-of-coverage uses the pre-configured radio resources, which needs to be those for NSPS.


	C-C
	Both UEs in commercial cell coverage
	Use NSPS radio resources
	Yes
	The UE in operator cell coverage is considered out-of-coverage of the pre-configured ProSe carrier, and therefore uses the pre-configured radio resources which needs to be those for NSPS.

	C-D
	One UE in commercial cell coverage and one UE out-of-coverage
	Use NSPS radio resources
	Yes
	Both UEs are considered out-of-coverage of the pre-configured ProSe carrier, and therefore uses the pre-configured radio resources.

	D-D
	Both UEs out-of-coverage
	Use NSPS radio resources
	Yes
	Both UEs are considered out-of-coverage of the pre-configured ProSe carrier, and therefore uses the pre-configured radio resources.


Table 1: Possible Direct communication options
Observation A: The UE does not need to be aware of the coverage scenario the other UEs are in. 
Observation B: If the UE camps on commercial operator cell and is in coverage of the NSPS operator cell, then the UE needs to be directed to the NSPS cell or select it (this is though a RAN issue).
Observation C: The pre-configured radio resources and the radio resources the NSPS cell communicates needs to be aligned to some level (this is though a RAN configuration issue).

Observation D: The RAN2 agreements (see proposal x) works for the scenarios in table 1.
2.4
Using other radio resources for ProSe than those operated by the serving cell
The following NOTE was added to 23.303:

NOTE 1:
It is possible for a UE to use other radio resources for ProSe than those operated by the serving E-UTRAN cell, when provisioned in the UE, even if the UE is camping on this cell where it receives normal service and the ProSe SIB indicates that the service (discovery or communication or both) is available. This is to cover the scenario when e.g. the radio resources used for ProSe Direct Communication are not owned by the serving network of the cell being camped on.

There were no changes to the provisioning papers related to ProSe Direct Communication and the only related parameters would be (from chapter 4.5.1.1.2.3.3
Provisioning information for one-to-many ProSe Direct Communication):

3)
Radio parameters for when the UE is "not served by E-UTRAN":

-
Includes the radio parameters that need to be configured in the UE in order to be able perform one-to-many ProSe Direct Communication procedures when "not served by E-UTRAN". This includes e.g. frequency bands.

As can be seen, the radio parameters are only applicable for when the UE is “not served by E-UTRAN”, which is not in-line with the scenario of NOTE 1 above e.g. the UE is served by the E-UTRAN for the commercial operator, but is configured to use the radio resources for the NSPS operator when out of coverage of the NSPS operator cell.

We could clarify that the radio parameters are also applicable for this case e.g. by adding an additional note to 23.303 or add a definition for “not served by E-UTRAN” in-line with the RAN2 agreement.

Proposal 2: Clarify in 23.303 that the radio parameters provisioned for one-to-many ProSe Direct Communication are applicable for the case when the UE is not in range of any cells operating the configured frequency.

2.5
Roaming
2.5.1
National roaming

Roaming within the home country should not cause any issues as it is assumed that the RAN configuration and the provisioned information in the UE are valid for the whole country while served by E-UTRAN.
2.5.2
International roaming

If NS personnel travels to another country, it is most likely that they would either change the ProSe enabled UE with a new one, switch UICC or disable Prose functionality if the personnel are not allowed to perform ProSe in that country. 
TS 23.303 chapter 4.5.1.1.2.3.3 includes Authorisation policy for when the UE is "served by E-UTRAN" i.e. “PLMNs in which the UE is authorised to perform one-to-many ProSe Direct Communication”. Consequently, countries for which the UE is not allowed to perform ProSe Direct Communication would not be included in the list of PLMNs. For the case of "not served by E-UTRAN", the policy only includes an indication “whether the UE is authorised to perform one-to-many ProSe Direct Communication procedures when "not served by E-UTRAN"”. 

Observation E: Current provisioned authorization policies can hinder roaming UEs to use ProSe Direct Communication procedures when roaming to another country by not including those PLMNs in the authorization list.

Observation F: There is no stage 2 requirement that enables the possibility to stop roaming UEs to use ProSe Direct Communication procedures when “not served by E-UTRAN” while allowing them to use it in the home country.

Proposal 3: It is proposed that current functionality is enough to handle international roaming for Rel-12. Further work can be done in Rel-13, if necessary.

3.
Conclusion and Proposal

This paper has analysed scenarios for direct communication for a deployment with two carriers based on RAN2 agreements from RAN2#87 meeting. Further RAN progress is expected before the submission deadline of this paper and would need to be taken into account.
The following observations have been made in the paper:

Observation A: The UE does not need to be aware of the coverage scenario the other UEs are in. 

Observation B: If the UE camps on commercial operator cell and is in coverage of the NSPS operator cell, then the UE needs to be directed to the NSPS cell or select it (this is though a RAN issue).

Observation C: The pre-configured radio resources and the radio resources the NSPS cell communicates needs to be aligned to some level (this is though a RAN configuration issue).

Observation D: The RAN2 agreements (see proposal x) works for the scenarios in table 1.
Observation E: Current provisioned authorization policies can hinder roaming UEs to use ProSe Direct Communication procedures when roaming to another country by not including those PLMNs in the authorization list.

Observation F: There is no stage 2 requirement that enables the possibility to stop roaming UEs to use ProSe Direct Communication procedures when “not served by E-UTRAN” while allowing them to use it in the home country.

The following is proposed:

Proposal 1:
Update TS 23.303 with the UE requirements on usage of radio resources for ProSe (see CR in S2-143094).
Proposal 2: Clarify in 23.303 that the radio parameters provisioned for one-to-many ProSe Direct Communication are applicable for the case when the UE is not in range of any cells operating the configured frequency.

Proposal 3: It is proposed that current functionality is enough to handle international roaming for Rel-12. Further work can be done in Rel-13, if necessary.
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