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1 Introduction
This document provides further analysis of inter-frequency scenarios for ProSe Public Safety.
2 Inter-frequency scenarios
The current assumption on inter-frequency operations for ProSe communication for Public Safety is that a UE camped on a non-ProSe carrier (i.e. a carrier not used for ProSe communication services) shall attempt to move to ProSe carrier in order to be able to participate to a ProSe call.  The latest stage 2 description [1] reflects this agreement:

A UE that is camped or connected on one carrier frequency but interested in ProSe Direct Communication operation on another carrier frequency (i.e. Public Safety ProSe Carrier frequency) shall attempt to find cells on the Public Safety ProSe Carrier frequency.
The background of this decision, as discussed in [2] and in the email discussion [4] is based on the following assumptions:

Assumption #1: There is only one Public Safety ProSe Carrier frequency deployed in the area

Assumption #2: All the UE have knowledge about the ProSe carrier by preconfiguration (e.g. provisioned in UICC)

Assumption #3: The non-ProSe carrier is the HPLMN for all the PS UEs in the area.

As a result of this scenario, it was wise to assume that:

a) The UE can autonomously search for a ProSe carrier without network assistance (e.g. from the carrier the UE is camped on)

b) If the UE does not find the ProSe carrier, it consider itself to be out-of-coverage and use Mode 2 on the preconfigured resources
However the following scenarios need a deeper analysis:

Scenario #1: the UE is roaming into a VPLMN and the ProSe carrier/resources are not pre-configured for that country / VPLMN area)  or pre-configuration is not aligned with the network configuration in that country.
Scenario #2: the UE has simultaneous operations on commercial carrier and on ProSe Carrier (as required in [3]); camping on / handing over ProSe carrier just to get Mode 2 configuration would unnecessarily interrupt the ongoing WAN service

For Scenario #1, SA2 specifications (TS 23.303, also reported in the Annex)  provides mechanisms in the Authorisation procedure in order for the HPLMN to provide information related to the VPLMN or alternatively to access the VPLMN to obtain (local up-to-date) parameters:
For each PLMN in the list,  whether the UE is pre-authorised by the HPLMN to perform one-to-many ProSe Direct Communication, or, it is conditionally authorised, in which case the UE would need to contact the ProSe Function of that PLMN (e.g. when it is in this country) in order to obtain authorisation.
However, it is not clear if the current procedures cover the case where ProSe PLMN is different from non-ProSe PLMN. 
SA2 recently addressed another aspect related to the use of a ProSe carrier when camping on a non-ProSe carrier and added the following [5]:
-
While a UE is being served by E-UTRAN and the UE intends to use the 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.

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.
The above text seems to allow the use of pre-configuration for ProSe carrier even if in-coverage of another carrier and also in case the serving is a ProSe carrier. It is also unclear whether NOTE 1 above applies also to cross-country roaming case (a previous version of the CR was refererring to “home country”, but the sentence was removed in a subsequent revision).
Proposal 1: it is proposed to discuss how to address  the abovementioned scenarios and, if not clear from SA1/SA2 specification, check with other groups whether current RAN2 assumptions 1,2 and 3 above need to be reconsidered.

3 Possible solutions

In case the scenarios above need to be covered, one possible solution is to allow additional signaling from the serving non-ProSe cell/carrier, providing information about the ProSe Carrier and the transmission Mode configuration. This was already introduced in [2] (proposal 6), to be supported only by means of dedicated signalling:

If the UE is not in coverage of a cell on the ProSe carrier, it performs ProSe operation in accordance with its UICC pre-configuration unless the serving eNB provides a ProSe configuration by dedicated signalling.

The benefit of also supporting indication from non-ProSe carrier in SIB for UE is in idle mode would be:

- reduce the “real” out of coverage operations to the cases where also the commercial carrier is not present. This would increase the probability for the UE to be “in coverage”, i.e. relying on network configuration rather than pre-configured information.

- provide frequency arrangements for roaming UEs and information about the country/region so that correct reference to the pre-configured information can be used when returning from out-of-coverage.

In principle both Mode 1 and Mode 2 could be supported by the non-ProSe carrier, however the applicability of Mode 1 may require more analysis, e.g. whether lack of coordination between ProSe carrier and non-ProSe carrier could be an issue.

Hence, it is wise to assume for practical reasons that only Mode 2 is supported in Rel-12.

Proposal 2: It is proposed to support signaling for idle and connected UEs from the non-ProSe serving cell indicating the ProSe carrier supported in the area together with the Mode 2 configuration.

Proposal 3: it is proposed that Mode 2 configuration from the serving cell is only used by the UE if no ProSe carrier is detected.
4 Conclusion

As a consequence of the analysis, it is proposed to:
Proposal 1: discuss how to address  the abovementioned scenarios and if not clear from SA1/SA2 specification, check with other groups whether current RAN2 assumptions 1,2 and 3 above need to be reconsidered.

Proposal 2: support signaling for idle and connected UEs from the non-ProSe serving cell indicating the ProSe carrier supported in the area together with the Mode 2 configuration.

Proposal 3: Mode 2 configuration from the serving cell is only used by the UE if no ProSe carrier is detected
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6 Annex: excerpts from 23.303 – v12.2.0 – 2014-09
4.5.1.1.2
Provisioning information for ProSe Direct Discovery and ProSe Direct Communication

4.5.1.1.2.1
General

The following information can be contained in the authorisation info that is provided by the ProSe Function to the UE for authorisation of using ProSe Direct Discovery and ProSe Direct Communication in a particular PLMN.

For Public Safety usage the operator may pre-configure ProSe-enabled Public Safety UEs with the required provisioning parameters for ProSe Direct Discovery and ProSe Direct Communication, without the need for the ProSe-enabled Public Safety UEs to connect to the ProSe Function to get this initial configuration. The following apply:

-
The provisioning parameters for ProSe Direct Discovery and ProSe Direct Communication may be configured in the UICC, in the ME, or in both the UICC and the ME.

-
The ME provisioning parameters shall have additional information that enables the ProSe-enabled Public Safety ME to determine whether the ProSe Direct Discovery and ProSe Direct Communication are permitted to be used by the UE with the selected USIM.

-
ProSe Direct Discovery and ProSe Direct Communication shall be accessible only when a USIM authorized for ProSe Direct Discovery and ProSe Direct Communication is selected.

-
The ME provisioning parameters shall not be erased when a USIM is deselected or replaced.

-
If both the USIM and the ME contain the same set of provisioning parameters, the set of parameters from the UICC shall take precedence.

-
While a UE is being served by E-UTRAN and the UE intends to use the 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.

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.
NOTE 2:
The UE can only use ProSe Direct Discovery and ProSe Direct Communication when it contains a UICC that has been configured for ProSe and the ME has been provisioned with information to permit the selected USIM.

(…)
4.5.1.1.2.3
Provisioning for ProSe Direct Discovery and ProSe Direct Communication (Public Safety UE)

4.5.1.1.2.3.1
General

The content of clause 4.5.1.1.2.3 is applicable to ProSe-enabled Public Safety UEs only.

Clause 3 provides the definition of a ProSe-enabled Public Safety UE. To comply with international and national regulations, the HPLMN shall endeavour to ensure that the UE only uses the specific Public Safety capabilities in territories in which the HPLMN is authorised to permit such rights to the UE.

4.5.1.1.2.3.2
Additional provisioning information for ProSe Direct Discovery

In addition to the parameters indicated in clause 4.5.1.1.2.2, the ProSe-enabled Public Safety UE is provisioned with the following information:

1)
Authorisation policy when the UE is "not served by E-UTRAN":

-
Indicates whether the UE is authorised to perform ProSe Direct Discovery when "not served by E-UTRAN"

2)
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 ProSe Direct Discovery procedures when not "served by E-UTRAN". This includes e.g. frequency bands.

NOTE:
These parameters are defined in TS 36.300 [17].

4.5.1.1.2.3.3
Provisioning information for one-to-many ProSe Direct Communication

NOTE 1:
ProSe Direct Communication one-to-one is not specified in this version of the 3GPP specifications.

The following information is provisioned to the UE for one-to-many ProSe Direct Communication:

1)
Authorisation policy:

-
When the UE is "served by E-UTRAN":

-
PLMNs in which the UE is authorised to perform one-to-many ProSe Direct Communication

- 
For each PLMN in the list,  whether the UE is pre-authorised by the HPLMN to perform one-to-many ProSe Direct Communication, or, it is conditionally authorised, in which case the UE would need to contact the ProSe Function of that PLMN (e.g. when it is in this country) in order to obtain authorisation.

-
When the UE is "not served by E-UTRAN":

-
Indicates whether the UE is authorised to perform one-to-many ProSe Direct Communication procedures when "not served by E-UTRAN".

2)
ProSe Direct Communication policy/parameters:

-
Include the parameters that enable the UE to perform one-to-many ProSe Direct Communication when provisioned from DPF:

-
ProSe Layer-2 Group ID;

-
ProSe Group IP multicast address

-
Indication whether the UE should use IPv4 or IPv6 for that group

-
For a specific Group configured to operate using IPv4, optionally an IPv4 address to be used by the UE as a source address. If none is provisioned, then the UE shall use Dynamic Configuration of IPv4 Link-Local Addresses IETF RFC 3927 [16] to obtain a link local address for the Group.

-
Include group security related content for one-to-many ProSe Direct Communication.

NOTE 2:
More details on the necessary security aspect will be defined in SA3 specifications.

-
Alternatively these parameters can be provided from the 3rd party public safety provider application server (e.g. GCS AS as in TS 23.468 [26]). If UE receives the same set of data from AS that has been previously provided by DPF then UE uses the data set provided by AS 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.

NOTE 3:
These parameters are defined in TS 36.300 [17].
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