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1 Introduction

In this contribution we discuss how to extract the text describing the selection of a ProSe cell into a separate section in which we also clarify the cell detection and cell (re-)selection to be applied for ProSe. This is related to issues Sa19, HUA38 and HUA41 raised during the ASN.1 review but since it is not purely an ASN.1 issue, it was suggested to discuss it primarily during RAN2-89. 
Secondly, we suggest a new procedure for validating the area/location restrictions of the pre-configured radio resources. This section represents the stage-3 aspects of the functionality recently defined by SA2 in 23.303. 
2 Discussion
2.1 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. 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, cell search and cell detection on the Uu interface can be fairly slow or relaxed as a late detection does not harm the network. A long search delay may only result in a longer time during with a UE has no Uu connectivity. 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. We therefore think that RAN4 needs to define requirements for initial cell detection on the carrier frequency preconfigured for ProSe. The RAN2 specifications should refer to these RAN4 requirements. In the text proposal below, this is taken care of by the statement on level B1.
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 (see else statement on level B1).

However, if the UE detects a cell for ProSe Direct Communication which fulfils the s-Criteria (signal strength above threshold), it shall “select the cell for ProSe Direct Communication” and it shall no longer consider itself to be out of coverage (first bullet on level B2). 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 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 (e.g. roaming scenario), the UE shall apply the reselection parameters broadcast by the cell used for ProSe. The handling of those two cases is also reflected in the text proposal below. 
	5.10.X
Direct Communication cell selection/reselection/detection
A UE capable of Prose Direct Communication that is configured by upper layers to receive or transmit Prose Direct Communication shall:

1> Perform cell detection on the carrier pre-configured (carrierFreq and freqBandIndicator in ProsePreconfigGeneral, see section 9.3) for Prose Direct Communication as defined in [REF RAN4]

1>
If the UE detects a cell on the pre-configured carrier that meets the S-criteria as defined in TS 36.304 [4]:

2>
select a cell for Prose Direct Communication;

2>
if the UE’s serving cell is on the carrier pre-configured for ProSe Direct Communication:

3>
(re-)select the UE’s serving cell as cell selected for Prose Direct Communication;

2>
else

3>
perform reselection of the cell used for Prose Direct Communication with the cell reselection parameters broadcast on that carrier and in accordance with the reselection mechanism defined in 36.304 [4] for cell reselection;

1>
else:

2>
consider no cell to be selected for Prose Direct Communication (out of coverage operation for Prose Direct Communication)


Using the above procedure, we can incorporate it in sections 5.10.3 and 5.10.4 as follows.
	5.10.3
Direct Communication reception

A UE capable of ProSe Direct Communication that is configured by upper layers to receive ProSe Direct Communication shall:

1> If the UE has selected a cell for ProSe Direct Communication as specified in section 5.10.X:

2>
if the cell selected for ProSe Direct Communication broadcasts SystemInformationBlockType18 including commRxPool:
3>
monitor the pool of resources indicated by commRxPool and receive Sidelink Control and the corresponding data, as specified in TS 36.321 [6]

1>
else (out of coverage on ProSe carrier):

2>
monitor the pool of resources that were preconfigured (proseConfigComm in ProsePreconfiguration defined in 9.x) and receive Sidelink Control and the corresponding data, as specified in TS 36.321 [6]



	5.10.4
Direct Communication transmission

A UE capable of ProSe Direct Communication that is configured by upper layers to transmit Direct Communication and has related data to be transmitted shall:

1> If the UE has selected a cell for ProSe Direct Communication as specified in section 5.10.X
:

2> If the UE is in RRC_CONNECTED and the cell selected for ProSe Direct Communication is the PCell:

3> if the UE is configured, by the current PCell/ the PCell in which radio link failure related to the running T301 was detected, with commTxResources set to scheduled:

4> if T310 or T311 is running; and if the PCell at which the UE detected radio link failure broadcasts SystemInformationBlockType18 including commTxPoolExceptional; or

4> if T301 is running and the cell on which the UE initiated connection re-establishment broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

5>
transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolExceptional, as specified in TS 36.321 [6];
4>
else:

5>
request E-UTRAN to assign transmission resources for Direct Communication, as specified in TS 36.321 [6];

3>
else if the UE is configured with commTxPoolNormalDedicated:

4>
transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolNormalDedicated, as specified in TS 36.321 [6];
2> else (ProSe Direct Communication in idle or on cell other than PCell in connected):

3>
if the cell selected for ProSe Direct Communication broadcasts SystemInformationBlockType18 including commTxPoolNormalCommon:
4>
transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolNormalCommon, as specified in TS 36.321 [6];
3>
else:

4>
if the last connection establishment was initiated to request ProSe Direct Communication transmission resources and resulted in T300 expiry; and

4> if the cell on which the UE initiated connection establishment broadcasts SystemInformationBlockType18 including commTxPoolExceptional:

5>
from the moment T300 expired, as specified in 5.3.3.6, until receiving an RRCConnectionReconfiguration including ProseCommConfig or until receiving an RRCConnectionRelease or an RRCConnectionReject;
6>
transmit the Sidelink Control and the corresponding data, using the pool of resources indicated by the first entry in commTxPoolExceptional, as specified in TS 36.321 [6];

1>
else (out of coverage on ProSe carrier):

2>
transmit the Sidelink Control and the corresponding data, using the pool of resources that were preconfigured i.e. indicated by the first entry in proseConfigComm in ProsePreconfiguration defined in 9.x, as specified in TS 36.321 [6];


Similar changes are required in various places in section 5.10.7.
Proposal 1 Introduce a separate section for Direct Communication cell detection, selection and reselection as shown in this document.
2.2 Cell selected for ProSe Direct Discovery

In section 5.10.6 “Direct Discovery announcement”, 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. The current text may be misinterpreted so that UEs may also choose other cells. Therefore, either the sentence cited above should be clarified or a separate section for the selection of the “cell selected for ProSe Direct Discovery” should be introduced which clarifies this aspect. While the behaviour would be the same, the latter may make it easier to extend the ProSe Direct discovery to other frequencies in the future. 
2.3 Area restrictions

RAN2 had earlier asked SA2 to introduce functionality for validating whether the ProSe Direct Communication pre-configuration is valid (R2-144706). In their last meeting SA2 agreed to add such functionality and they provide a brief stage-2 description in 23.303, section 4.5.1.1.2.3.1. While that text introduces functionality to provide an area restriction to the UE, it does not state how the UE is required to apply it. In order to ensure consistent, predictable and reliable UE behaviour, we therefore suggest capturing these stage-3 details in the RAN2 specifications. 
The geographical area in which the pre-configured radio resources are valid may be specified as geographical coordinates or as country code. The former could be verified when the UE is able to acquire its current location (e.g. via GPS) whereas the latter could be validated based on received PLMN IDs. A difficulty is that ProSe Direct Communication is supposed to be usable also cases where neither of the two is available for the UE. However, the situations in which a UE’s ProSe transmission with an invalid pre-configuration could harm the network at least one of the two should typically be available. In other words, a UE deep in the basement that is out of network coverage and unable to acquire GPS signals is unlikely to harm any Uu transmission when transmitting ProSe using a pre-configuration that is not valid in that area. Therefore, the following criteria do not guarantee that UEs will never use a ProSe pre-configuration in an area it is not valid for but it minimizes the harm such UEs could do to the network while still supporting the intended ProSe use cases. 

	5.10.Y
Pre-Configuration Validation
A UE that was unable to select a cell for ProSe Direct Communication according to the procedure in section 5.10.X considers itself out-of-coverage. If such UE has been pre-configured with resources for Prose Direct Communication, it shall:

1>
if the pre-configuration comprises location coordinates (e.g. polygon) in which the pre-configured radio resources are valid:
2>
attempt to acquire its geographical location (e.g. using GNSS, LPP, …);
2>
if the UE is able to acquire its geographical location:

3>
if the geographical location of the UE is outside the valid geographical area of the pre-configuration 

4>
consider the pre-configuration as invalid
1>
if the pre-configuration comprises information such as country code(s) or PLMN ID(s) in which the pre-configured radio resources are valid:

2>
attempt to acquire PLMN IDs from cells on the carrier frequencies supported by the UE;

2>
if the UE is able to acquire at least one PLMN ID:

3>
if none of the acquired PLMN IDs matches the PLMN ID(s) or area code(s) defined in the pre-configuration:
4>
consider the pre-configuration as invalid
The UE may consider the radio resources provided in the pre-configuration as valid in all other cases. 
Note x:
The UE may e.g. consider the radio resources to be valid even if they comprise a restriction based on location coordinates but the UE is unable to acquire its geographical location. If the pre-configured radio resources are associated with a country code, the UE may consider them valid if/while it finds at least one PLMN ID with that country code (even if it also discovers PLMN IDs with different country codes).


The logic outlined above should be referred to in all procedures where the UE is supposed to use the pre-configured resources such as the following:

	5.10.4
Direct Communication transmission

A UE capable of ProSe Direct Communication that is configured by upper layers to transmit Direct Communication and has related data to be transmitted shall:

1> If the UE has selected a cell for ProSe Direct Communication as specified in section 5.10.X
:

{…}
1>
else (out of coverage on ProSe carrier):

2>
if resources in ProsePreconfiguration are considered valid in accordance with the procedure in section 5.10.Y:

3>
transmit the Sidelink Control and the corresponding data, using the pool of resources that were preconfigured i.e. indicated by the first entry in proseConfigComm in ProsePreconfiguration defined in 9.x, as specified in TS 36.321 [6];



Proposal 2 Specify in 36.331 how the UE verifies the validity of the pre-configured radio resources while being out of coverage on the ProSe carrier.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Introduce a separate section for Direct Communication cell detection, selection and reselection as shown in this document.
Proposal 2
Specify in 36.331 how the UE verifies the validity of the pre-configured radio resources while being out of coverage on the ProSe carrier.
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