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1 Introduction

Several parts of the ProSe Direct Communication functionality depend on whether the UE is in or out of coverage (e.g. pool configuration). This means that the UE needs to perform a procedure similar to cell detection, selection, and reselection. Furthermore, the state of the serving cell (e.g. limited service state) needs to be taken into account. In this contribution we present a procedure for ProSe Direct Communication cell selection, reselection, and detection. Corresponding CRs can be found in [2] and [3].
2 Discussion
2.1 Detecting, Selecting and Reselecting a cell for ProSe
The RRC specification dictates that various actions are performed based on whether the UE is in coverage of a cell on its pre-configured ProSe carrier or not. Those actions are repeated in several places in sections 5.10.3, 5.10.4 and 5.10.7. This duplicates some text and at the same time lacks some essential details on the actual process of selecting and reselecting a cell for ProSe. 

We therefore suggest defining the selection and reselection of a cell used for ProSe in a separate section and to refer to that section where needed. Such a section should clarify that a UE which is pre-configured to perform ProSe Direct Communication is also required to perform cell detection, selection and re-selection on that carrier. 
Proposal 1 Introduce a section in 36.304 describing how the UE detects cells on the ProSe carrier and chooses the cell to use for ProSe among the detected cells. Refer to that section from 36.331 as needed (e.g. to distinguish in-/out-of-coverage)

Cell detection is essential for UEs which have so far been out of coverage of any cell on the pre-configured ProSe carrier and therefore performed ProSe Direct Communication in accordance with their pre-configuration. When such a UE moves into the coverage of a cell it needs to detect that cell quickly in order to avoid harming that cell with interference caused by its PC5 transmission. At a first glance one could assume that the requirements are similar to cell detection on the Uu interface. However, on the Uu interface cell search and cell detection in IDLE mode is allowed to be fairly slow since a late detection does not harm the network. A long search delay may only result in a longer time during with a UE cannot connect to EUTRAN. On the contrary, a UE performing ProSe direct communication transmission in accordance with its pre-configuration while being in proximity of a cell may interfere with that cell. Therefore, RAN4 is defining requirements for initial cell detection on the carrier frequency preconfigured for ProSe. The RAN2 specifications should refer to these RAN4 requirements (see Box 1).
Proposal 2 The new section introduced in 36.304 refers to the cell detection requirements specified in RAN4.

While the UE does not detect a cell on its ProSe carrier it may consider itself to be out of coverage and hence the first pre-condition for being allowed to use ProSe according to its pre-configuration is fulfilled. 
However, if the UE detects a cell for ProSe Direct Communication which fulfils the s-Criteria (signal strength above threshold), it shall “choose the cell for ProSe Direct Communication” and it shall no longer consider itself to be out of coverage. From now on the UE may, if at all, perform ProSe communication in accordance with the configuration received from that cell. Like for Uu operation, it is vital that the UE reselects to another, stronger cell on the same carrier as soon as it detects one (in RRC IDLE mode). In principle one could introduce new cell reselection requirements for ProSe. However, as discussed and agreed in RAN2, it is desirable that for a UE in coverage typically the cell used for ProSe should be equivalent to the UE’s serving cell. Hence, it appears reasonable that the “cell used for ProSe Direct Communication” is equivalent to the UE’s serving cell if the serving cell is on the pre-configured ProSe frequency. In the case where the serving cell is e.g. on a different carrier than the cell used for ProSe, the UE shall apply the reselection parameters broadcast by the cell used for ProSe for “choosing a cell for ProSe”. The functionality of detecting, selecting and reselecting a cell for ProSe fits best into 36.304 even though the functionality is of course applicable both for IDLE and CONNECTED. The following is a text proposal for 36.304 which should then be referred to from relevant sections in 36.331.

	5.X.1
ProSe Direct Communication
A UE that is configured by upper layers to receive or transmit Prose Direct Communication shall perform cell detection on the ProSe carrier (carrierFreq in ProsePreconfigGeneral, see section 9.3) as defined in [REF RAN4]. If the UE detects at least one cell on the ProSe carrier which meets the S-criteria as defined in section 5.2.3.2 it shall choose a cell for ProSe operation. 

If the UE selects (according to 5.2.3) or reselects (according to 5.2.4) a serving cell which is on the ProSe carrier, it shall choose that same cell for ProSe operation. Otherwise, the UE shall use the cell reselection parameters broadcast by the cell chosen for ProSe to reselect the cell for ProSe. 

The above applies both for UEs in IDLE and in RRC CONNECTED. 

NOTE x:
According to section 5.2.4.1, in IDLE mode the UE may consider the carrier pre-configured for ProSe to be the highest priority.


Box 1 – Text proposal for TS 36.304.
2.2 Handling of limited service state

23.303 [1] specifies the conditions under which a UE in limited service state may perform ProSe:

	4.5.6
Support for ProSe for UEs in limited service state

ProSe-enabled non-Public Safety UE shall not use ProSe when in limited service state.

ProSe-enabled Public Safety UEs that are authorised to use ProSe Direct Communication shall be able to use ProSe Direct Communication when in limited service state following the procedures defined in clause 4.5.1.1.2.3.1 for ProSe Direct Communication when the UE enters in limited service state:

-
because it cannot find a suitable cell of the selected PLMN as described in TS 23.122 [31] or

-
as the result of receiving one of the following reject reasons defined in TS 23.122 [31]:

-
a "PLMN not allowed" response to a registration request or;

-
a "GPRS not allowed" response to a registration request

A ProSe-enabled Public Safety UE in limited service state shall only use ProSe mechanisms available in ECM-IDLE, for details see TS 36.300 [17].

A ProSe-enabled Public Safety UE in limited service state shall not use ProSe in ECM-CONNECTED mode.

ProSe-enabled Public Safety UEs shall not use ProSe Direct Communication if the UE has entered in limited service state due to all other situations (e.g. no SIM in the MS, an "illegal MS" or "illegal ME" response to a registration request, or an "IMSI unknown in HLR" response to a registration request) defined in TS 23.122 [31], where the UE is unable to obtain normal service from a PLMN.


Box 2 – Excerpt from TS 23.303, section 4.5.6.
It should be noted that the service state is determined by the UE’s Uu serving cell and not by “cell used to transmit ProSe”. Therefore, the statement in e.g. 5.10.4 of the endorsed ProSe CR for 36.331 appears incorrect:

1> If the cell used to transmit ProSe Direct Communication is suitable as defined in TS 36.304 [4]; or

1> If the cell used to transmit ProSe Direct Communication meets the S-criteria, as defined in TS 36.304 [4], and the conditions to support ProSe Direct Communication in limited service state as specified in TS 23.303 [N, 4.5.x] are fulfilled:

We therefore suggest removing those statements and to replace them by a general reference to the newly introduced section 5.X.1 [36.304] which mandates the UE to verify whether the detected cell fulfils the s-Criteria. If it finds such a cell on the pre-configured ProSe carrier, the UE shall consider itself “in coverage” irrespective of whether it is in normal- or limited service state. 

If an IDLE UE detects a cell on the ProSe carrier, it may perform ProSe using the resources indicated in the SIB of the serving cell. This applies to UEs that are in normal- and limited service state
. However, a UE in limited service state shall not perform ProSe Communication while in RRC CONNECTED mode. Hence, if the cell does not provide the required TX- and/or RX- resources, the UE shall not enter RRC CONNECTED in order to request those. 
For the case where the UE is out-of-coverage on its ProSe carrier while having a serving cell in limited service state1 on another carrier the UE may perform ProSe according to its ProSe pre-configuration. 
In all other cases (e.g. RRC Connected in limited service state; Limited service state without fulfilling the special conditions listed in 23.303) the UE shall not perform ProSe Direct Communication. 
Proposal 3 Clarify that the service state is irrelevant for determining in-/out-of-coverage on ProSe carrier. Clarify also that the service state is determined by the UE’s serving cell rather than by the “cell chosen for ProSe”.
The current running 36.331 CR verifies the conditions for limited service state only in the procedures describing the ProSe Direct Communication transmission (section 5.X.4) whereas for reception (section 5.X.3) only the s-Criteria is considered. While the latter is sufficient to determine whether the UE is in- or out-of-coverage, TS 23.303 [1] explains that UEs in limited service state shall use ProSe only under certain conditions. Therefore, we believe that also section 5.X.3 needs to verify the limited service state. 

Proposal 4 Clarify in section 5.X.3 (36.331) that the conditions for ProSe in limited service state apply also for reception of ProSe Direct Communication.

Corresponding CRs are provided in [2] and [3].
Proposal 5 Agree the corresponding CRs in [2] and [3].
2.3 Cell selected for ProSe Direct Discovery

In the running 36.331 CR the UE verifies “If the cell used to transmit ProSe Direct Discovery announcement is suitable as defined in TS 36.304 [4]”. As agreed in RAN2, UEs may send ProSe Direct Discovery indications only on their PCell (CONNECTED) or serving cell (IDLE). The current text may be misinterpreted so that UEs may also choose other cells. We therefore suggest in [2] to clarify this aspect. 

3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
Introduce a section in 36.304 describing how the UE detects cells on the ProSe carrier and chooses the cell to use for ProSe among the detected cells. Refer to that section from 36.331 as needed (e.g. to distinguish in-/out-of-coverage)
Proposal 2
The new section introduced in 36.304 refers to the cell detection requirements specified in RAN4.
Proposal 3
Clarify that the service state is irrelevant for determining in-/out-of-coverage on ProSe carrier. Clarify also that the service state is determined by the UE’s serving cell rather than by the “cell chosen for ProSe”.
Proposal 4
Clarify in section 5.X.3 (36.331) that the conditions for ProSe in limited service state apply also for reception of ProSe Direct Communication.
Proposal 5
Agree the corresponding CRs in [2] and [3].
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� If the special conditions for ProSe in limited service state are met. 
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