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1 Introduction

In RAN2#91bis, a mechanism was proposed to provide the serving eNodeB with the ProSe discovery configuration for transmission on a different frequency/PLMN in an uncoordinated scenario [1].
This document provides a more detailed analysis on the possible solution taking into account the requirements and constraints discussed in the previous meeting.
2 Discussion 

According to the current RAN2 agreements, the UE has to support the capability to read SIB19 from the target PLMN for ProSe discovery transmission.

Moreover, in order to allow an efficient handling of transmission procedures at the UE side, serving PLMN is allowed to broadcast discovery resource information for carriers of other PLMNs.
As acknowledged at RAN2#91bis, inter-PLMN coordination at RAN level (e.g. via X2 between eNBs of different PLMNs) is not trivial due to impact on network deployment and operation. An alternative solution could rely on UE reading discovery resource configuration from SIB19 in the target cell and report to the serving eNodeB via dedicated signalling.

In order to neither require the UE to log and store SIB19 information while in idle mode nor to trigger an RRC connection, it is proposed to configure the reporting procedure only for UEs being in RRC_CONNECTED and interested in sidelink discovery.
Proposal 1: If the UE in RRC_CONNECTED is interested in sidelink discovery transmission/reception (i.e. the UE sent sidelinkUEinformation to the eNB) eNodeB can configure a UE in RRC_CONNECTED to read SIB19 of other PLMNs for reporting. Similarly to other ProSe discovery configurations sent in RRC_CONNECTED, the configuration for SIB19 reporting is removed when UE goes to RRC_IDLE.
Since the purpose of the procedure is to select and configure a limited number of UEs in the serving cell, there is no need to rely on system information signalling. Hence RRC dedicated signalling is sufficient
Proposal 2: the configuration is sent via dedicated RRC message.
According to the procedures agreed for Rel-13 inter-frequency discovery transmission, if the serving cell provides resource configuration via SIB19, the UE does not need to read SIB19 from the target frequency/PLMN.  However, a UE that is configured for SIB19 reporting has to autonomously read SIB19 in the target frequency/PLMN regardless of the presence of related information in SIB19 of the serving cell.
Proposal 3: a UE that received indication for “SIB19 reporting” for a given frequency, does not use SIB19 from the serving cell for discovery transmission. Instead it performs autonomous search on the target frequency, as performed when detailed information is not broadcast in the serving cell.
In order to minimize the impact on UE procedures and not to delay ongoing transmissions for the purpose of discovery configuration reporting to the eNodeB, a report can be sent by the UE before or after a discovery announcement is performed on the frequency/PLMN to be reported.

The reporting may be performed via a SidelinkUEInformation message. 
Proposal 4: once the UE has acquired the SIB19 configuration to be used for transmission, it reports to the eNB via “UEInformation” message.
3 Conclusion
In order to support a mechanism to provide the serving eNodeB with the ProSe discovery configuration for transmission in a different frequency/PLMN in an uncoordinated scenario, the following are proposed:
Proposal 1: if the UE in RRC_CONNECTED is interested in sidelink discovery transmission/reception (i.e. the UE sent sidelinkUEinformation to the eNB), eNodeB can configure a UE in RRC_CONNECTED to read SIB19 of other PLMNs for reporting. Similarly to other ProSe discovery configuration sent in RRC_CONNECTED, the configuration for SIB19 reporting is removed when UE goes to RRC_IDLE.

Proposal 2: the configuration is sent via dedicated RRC message.

Proposal 3: a UE that received indication for “SIB19 reporting” for a given frequency, does not use SIB19 from the serving cell for discovery transmission. Instead it performs autonomous search on the target frequency, as performed when detailed information is not broadcast in the serving cell.

Proposal 4: once the UE has acquired the SIB19 configuration to be used for transmission, it reports to the eNB via “UEInformation” message.
A Stage 2 / Stage 3 text for impact analysis is reported in the Annex
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5 Annex 1 – text proposal for 36.300
23.11.3
Radio resource allocation

There are two types of resource allocation for discovery message announcement.

-
UE autonomous resource selection: A resource allocation procedure where resources for announcing of discovery message are allocated on a non UE specific basis, further characterized by:

-
The eNB provides the UE(s) with the resource pool configuration used for announcing of discovery message. The configuration may be signalled in broadcast or dedicated signalling;

-
The UE autonomously selects radio resource(s) from the indicated resource pool and announces discovery message;

-
The UE can announce discovery message on a randomly selected discovery resource during each discovery period.

-
Scheduled resource allocation: A resource allocation procedure where resources for announcing of discovery message are allocated on per UE specific basis, further characterized by:

-
The UE in RRC_CONNECTED may request resource(s) for announcing of discovery message from the eNB via RRC;

-
The eNB assigns resource(s) via RRC;

-
The resources are allocated within the resource pool that is configured in UEs for announcement.

For UEs in RRC_IDLE:

-
The eNB may select one of the following options:

-
The eNB may provide a resource pool for UE autonomous resource selection based discovery message announcement in SIB19. UEs that are authorized for sidelink discovery use these resources for announcing discovery message in RRC_IDLE;

-
The eNB may indicate in SIB19 that it supports sidelink discovery but does not provide resources for discovery message announcement. UEs need to enter RRC_CONNECTED in order to request resources for discovery message announcement.

For UEs in RRC_CONNECTED:

-
A UE authorized to perform sidelink discovery announcement indicates to the eNB that it wants to perform sidelink discovery announcement. ProSe enabled Public Safety UE can also indicate to the eNB, the frequency in which sidelink discovery announcement is desired;

-
The eNB validates whether the UE is authorized for sidelink discovery announcement using the UE context received from MME;

-
The eNB may configure the UE with resource pool for UE autonomous resource selection for discovery message announcement via dedicated signalling;

-
The eNB may configure resource pool along with dedicated resource in the form of time and frequency indices for discovery message announcement via dedicated RRC signalling;

-
The resources allocated by the eNB via dedicated signalling are valid until;

-
The eNB re-configures the resource(s) by RRC signalling or;

-
The UE enters RRC_IDLE.

Authorised receiving UEs in RRC_IDLE and RRC_CONNECTED monitor resource pools used for UE autonomous resource selection and resource pools for scheduled resource allocation. The eNB provides the resource pool configuration used for discovery message monitoring in RRC signalling (SIB19 or dedicated). The RRC signalling (SIB19 or dedicated) may contain detailed sidelink discovery configuration used for announcement and reception of sidelink discovery in neighbour cells of intra-frequency, inter-frequency and inter-PLMN as well.

Synchronous and asynchronous deployments are supported. Discovery resources can be overlapping or non-overlapping across cells.

A UE if authorised by the NW can announce discovery message in the same as well as other frequencies than the serving cell, in same or different PLMNs. The UE can monitor discovery resources in the same as well as other frequencies than the serving cell, in same or different PLMNs.
· The serving cell may provide in SIB19 a list of frequencies along with PLMN ID on which the UE may aim to monitor discovery message. The serving cell may provide in SIB19 a list of frequencies along with PLMN ID on which the UE is allowed to announce discovery message;
· The serving cell may provide detailed sidelink discovery configuration for other carrier frequencies of same or other PLMNs in RRC signalling (SIB19 or dedicated);
· The serving cell may indicate in dedicated RRC signalling that a RRC_CONNECTED UE should read SIB19 on other carriers if it wants to perform discovery message announcement on those carriers of same or other PLMNs, regardless of whether detailed sidelink discovery configuration of same or other PLMNs is provided in SIB19.
· If detailed sidelink discovery configuration for other frequencties of same or different PLMN is not provided by serving cell in SIB19, the eNB may indicate that if the UE should read SIB19 and other relevant SIBs on other carriers or the UE should request detailed sidelink discovery configuration from serving cell, if it wants to perform discovery message announcement on those carriers of same or other PLMNs. UE only reads SIB19 and other relevant SIBs of authorised carriers and authorised PLMN;

· Obtaining sidelink discovery configuration by reading SIB19 (and other SIBs) of an inter-frequency and/or inter-PLMN cell shall not affect the UE’s Uu reception on the serving cell(s);

· The UE is not expected to perform any PLMN change for the purpose of inter-PLMN sidelink discovery announcement;

· If the UE autonomously reads SIB 19 of the other carrier of same or different PLMN to acquire resource for sidelink discovery announcement and that carrier doesn’t provide resources for sidelink discovery announcement in SIB19, then the UE shall not perform sidelink discovery announcement on that carrier;

-
The UE performs intra-frequency and inter-frequency of same or different PLMN sidelink discovery announcement or monitoring in subframes in which a sidelink discovery resource pool is configured.

-
To enhance intra-frequency and inter-frequency sidelink discovery performance for the non-dedicated transceiver case eNB may provide gaps to the UE, so that RF transmitter/receiver chain can be reused for sidelink discovery transmissions/receptions.

-
The gaps provided for sidelink discovery transmission and/or reception takes into account any additional overhead (e.g. for synchronization, subframe offset between serving carrier and sidelink discovery carrier, interruption time for retuning). The eNB can deconfigure a configured sidelink discovery transmission and reception gaps.

-
If SIB19 is not broadcasted by the serving cell the UE shall not enter RRC_CONNECTED on the serving cell to request gaps or resources for sidelink discovery announcment.

NOTE: 
The UE during gaps intended for sidelink discovery monitoring is not expected to monitor any physical downlink channels.

Editor’s Note: Details of overhead will be decided by RAN4.

-
The UE can request gaps for sidelink discovery announcement or monitoring. In the request UE informs the eNB of the subframes (with respect to the timing of serving cell) on which the UE need gaps.

Editor’s Note: FFS on what the transmission subframes corresponds to (i.e. all allowed transmission subframes or subframes in which UE intends to transmit), when the request is triggered.

Editor’s Note: FFS if SIB 19 is not broadcasted by the serving cell, for commercial services, whether UE may perform inter carrier discovery transmission on a carrier/PLMN that is authorized by the network, as long as ongoing Uu operations is not affected. The understanding is that UE should not request gaps in this cases.

Editor’s Note: For Public Safety, if SIB 19 is not broadcasted by the serving cell, UE reads SIB 19 transmitted by the detected cell on PS carrier to acquire the sidelink discovery resource configuration for sidelink discovery transmissions.

-
If network does not configure transmission and monitioring gaps for sidelink discovery;
 -
Intra-frequency, inter-frequency of same and other PLMN sidelink discovery announcement and monitoring shall not affect Uu transmission and/or reception;

-
The UE shall not create autonomous gaps for both announcement and monitoring of sidelink discovery;

-
The UE uses DRX occasions in RRC_IDLE and RRC_CONNECTED or second RX chain if it is available, for intra- frequency, inter-frequency and inter-PLMN discovery message monitoring.

· An RRC_CONNECTED UE sends a Sidelink UE Information message to the serving cell if it is interested or no longer interested in intra-frequency, inter-frequency or inter-PLMN discovery message monitoring.
· An RRC_CONNECTED UE configured to read SIB19 regardless of whether detailed sidelink discovery configuration of same or other PLMNs is provided by the serving cell, sends a Sidelink UE Information message to the serving cell indicating the SIB19 configuration used for discovery announcement.
Editor’s Note: SA2 guidance may be required on whether inter-PLMN authorization for discovery transmission can be handled by higher layer.

If the S-Criteria on the ProSe carrier for Public Safety is not met, the UE can use Public Safety ProSe Carrier discovery resources preconfigured in the UICC or ME for out of coverage sidelink discovery.

NOTE:
All sidelink discovery for Public Safety (for a UE) is performed on a single preconfigured Public Safety ProSe Carrier, which is valid in the operating region. Higher layers check validity of the Public Safety ProSe Carrier in the operating region.

6 Annex 2 – text proposal for 36.331

5.10.2
Sidelink UE information

<skipped text>
5.10.2.2
Initiation

<skipped text>
1>
if SystemInformationBlockType19 is broadcast by the PCell:

2>
ensure having a valid version of SystemInformationBlockType19 for the PCell;

2> if configured by upper layers to receive sidelink discovery announcements on a serving frequency or on one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19:

3>
if the UE did not transmit a SidelinkUEInformation message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformation message the UE connected to a PCell not broadcasting SystemInformationBlockType19; or

3>
if the last transmission of the SidelinkUEInformation message did not include discRxInterest:

4>
initiate transmission of the SidelinkUEInformation message to indicate it is interested in sidelink discovery reception in accordance with 5.10.2.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformation message included discRxInterest:

4>
initiate transmission of the SidelinkUEInformation message to indicate it is no longer interested in sidelink discovery reception in accordance with 5.10.2.3;

2>
if the UE is configured by upper layers to transmit sidelink discovery announcements on the primary frequency or on one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19 (non-relay):

3>
if the UE did not transmit a SidelinkUEInformation message since entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformation message the UE connected to a PCell not broadcasting SystemInformationBlockType19; or

3>
if the last transmission of the SidelinkUEInformation message did not include discTxResourceReq; or if the sidelink discovery announcement resources required by the UE have changed (i.e. resulting in a change of discTxResourceReq) since the last transmission of the SidelinkUEInformation message:

4>
if the frequency the UE is configured to transmit sidelink discovery announcements on either concerns the primary frequency or it is included in discInterFreqList with discTxResources included and set to either requestDedicated or discTxPoolCommon:

5>
initiate transmission of the SidelinkUEInformation message to indicate the sidelink discovery announcement resources required by the UE in accordance with 5.10.2.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformation message included discTxResourceReq:

4>
initiate transmission of the SidelinkUEInformation message to indicate it does no longer require sidelink discovery announcement resources in accordance with 5.10.2.3;

2>
if configured by upper layers to transmit sidelink relay discovery announcements:

3>
if the UE did not transmit a SidelinkUEInformation message since entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformation message the UE connected to a PCell not broadcasting SystemInformationBlockType19; or

3>
if the last transmission of the SidelinkUEInformation message did not include discTxResourceReqRelay; or if the sidelink relay discovery announcement resources required by the UE have changed (i.e. resulting in a change of discTxResourceReqRelay) since the last transmission of the SidelinkUEInformation message:

4>
if the UE is acting as relay; and if SystemInformationBlockType19 includes discConfigRelay; and if the RSRP measurement of the PCell is below discThreshHiRelayUE, if included in SystemInformationBlockType19; and above discThreshLoRelayUE, if included in SystemInformationBlockType19:

4>
if the UE is selecting a relay/ has a selected relay; and if SystemInformationBlockType19 includes discConfigRelay; and if discThreshHiRemoteUE is not included or the RSRP measurement of the PCell is below discThreshHiRemoteUE:

5>
initiate transmission of the SidelinkUEInformation message to indicate the sidelink relay discovery announcement resources required by the UE in accordance with 5.10.2.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformation message included discTxResourceReqRelay:

4>
initiate transmission of the SidelinkUEInformation message to indicate it does no longer require sidelink relay discovery announcement resources in accordance with 5.10.2.3;

2>
if the UE requires sidelink discovery gaps, to monitor or transmit the sidelink discovery announcements the UE is configured to perform by upper layers; and

3>
if the UE did not transmit a SidelinkUEInformation message since entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformation message the UE connected to a PCell not broadcasting SystemInformationBlockType19; or

3>
if the last transmission of the SidelinkUEInformation message did not include discGapReq; or if the sidelink discovery gaps required by the UE have changed (i.e. resulting in a change of discGapReq) since the last transmission of the SidelinkUEInformation message:

4>
if discInterFreqList and gapRequest are included in SystemInformationBlockType19:

5>
initiate transmission of the SidelinkUEInformation message to indicate the sidelink discovery gaps required by the UE in accordance with 5.10.2.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformation message included discGapReq:

4>
initiate transmission of the SidelinkUEInformation message to indicate it does no longer require sidelink discovery gaps in accordance with 5.10.2.3;

2>
if the UE was configured to read SIB19 for reporting (SL- Sib19ReportConfig):

3>
if the UE acquired discovery configuration from SIB19 of  a different frequency :
4>
initiate transmission of the SidelinkUEInformation message to report the SIB19 configuration used to transmit the last Sidelink discovery announcement ;
eNote2:
FFS i.e. to be confirmed whether a gapRequest field should be introduced in SIB19 by which the network can control whether the UE is allowed to request gaps.

eNote3:
FFS whether to have separate gaps for reception and or transmission.
5.10.2.3
Actions related to transmission of SidelinkUEInformation message

The UE shall set the contents of the SidelinkUEInformation message as follows:

1>
if the UE initiates the procedure to request transmission or reception resources (i.e. UE indicates all resources it requires, irrespective of what triggered the procedure):

2>
if SystemInformationBlockType18 is broadcast by the PCell:

3> if configured by upper layers to receive sidelink communication:

4>
include commRxInterestedFreq and set it to the sidelink communication frequency;

3>
if configured by upper layers to transmit sidelink communication:

4>
include commTxResourceReq and set its fields as follows:

5>
set carrierFreq to indicate the sidelink communication frequency i.e. the same value as indicated in commRxInterestedFreq if included;

5>
set destinationInfoList to include the sidelink communication transmission destination(s) for which it requests E-UTRAN to assign dedicated resources;

3>
if configured by upper layers to transmit sidelink relay communication; and

3>
if the UE is acting as relay; or if the UE has a selected relay:

4>
include commTxResourceReqRelay and set its fields as follows:

5>
set carrierFreq to indicate the sidelink communication frequency i.e. the same value as indicated in commRxInterestedFreq if included;

5>
set destinationInfoList to include the (unicast) sidelink communication transmission destination(s) for which it requests E-UTRAN to assign dedicated resources;

2>
if SystemInformationBlockType19 is broadcast by the PCell:

3> if configured by upper layers to receive sidelink discovery announcements on a serving frequency or one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19:

4>
include discRxInterest;

3>
else if the UE is configured by upper layers to transmit sidelink discovery announcements:

4>
include discTxResourceReq and set it to indicate the number of discovery messages for sidelink discovery announcement(s) for which it requests E-UTRAN to assign dedicated resources as well as the concerned frequency, if different from the primary;

3>
if configured by upper layers to transmit sidelink relay discovery announcements; and 

3>
if the UE is acting as relay; or if the UE is selecting a relay/ has a selected relay:

4>
include discTxResourceReqRelay and set it to indicate the number of discovery messages for sidelink relay discovery announcement(s) for which it requests E-UTRAN to assign dedicated resources as well as the concerned frequency, if different from the primary;

1>
else (i.e. UE request transmission and/ or reception gaps OR SIB19 reporting):

2> TBD:

The UE shall submit the SidelinkUEInformation message to lower layers for transmission.

<skipped text>
6.3.8
Sidelink information elements

<skipped text>
–
SL-Sib19Report
The IE SL-Sib19Report contains the discovery configuration read fron SIB19 in the inter-frequency/inter-PLMN cells for reporting

SL- Sib19Report information element
-- ASN1START

SL-Sib19Report-r13 ::=



SEQUENCE {


-- eNote: Details are FFS

}

-- ASN1STOP

–
SL- Sib19ReportConfig
The IE SL- Sib19ReportConfig indicates that UE has to read SIB19 discovery resource configuration from inter-frequency/inter-PLMN cells for reporting

SL- Sib19ReportConfig information element
-- ASN1START

SL- Sib19ReportConfig-r13 ::=



SEQUENCE {


-- eNote: Details are FFS

}

-- ASN1STOP
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