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Discussion and Decision
1 Introduction
In the e-mail discussion [96#61] [1], some progress has been accomplished multi-carrier operation, initially made to several agreeable proposals as follows:
Agreable Proposals

1. Support mode-4 inter-carrier configuration for V2x sidelink communication
2. Use both SIB21 and RRC dedicated signalling to carry the inter-carrier configuration for mode-4

3. For inter-carrier configuration of mode-4, the selection of the carrier and corresponding TX/RX resource pool is up to UE implementation.   FFS if some additional mechanisms/configuration is needed.  

4. No additional enhancement is needed for mode-3 to support inter-carrier configuration.  FFS whether more than one resource pool needs to be configured for mode-3 to allow configuration of pools with different synchronization types.  

5. Support inter-carrier configuration of RX resource pool for V2x sidelink communication
6. Proposal 6 and 7 need to be discussed together and will be treated in the next meeting based on contributions.  

7. Enable the UE to read from other PLMNs the RX resource pool configuration.  

8. The serving eNB can indicate to the UE the RX resource configuration for inter-PLMN operation directly.    FFS what information is indicated (e.g. provide the frequency which the UE should read the resource configuration from or the full configuration).   FFS if the eNB can indicate the TX resource configuration/pool, provide just the frequency for tx pool acquisition, or nothing for inter-PLMN operation.  
9. Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations

10. Enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception.  FFS what and how this information is used or chosen by the UE (e.g. safety/non-safety).

11. FFS what is the maximum number of carriers to be configured for V2x PC5 communication. 

Moreover, SA1 sent LS response [2] after SA#176b meeting with following comments.

	SA1 response:

1. For Uu operation, the application server should be responsible for disseminating V2X messages to all relevant PLMNs. SA1 understands that RAN2 identified a special case where the UE would potentially need to be connected to two PLMNs: if a given PLMN shares its V2X services with other PLMNs in the area, the UE may need to receive data from its own PLMN and plus V2X messages from the PLMN that is providing the V2X services. This could especially happen across countries boarders. 3GPP SA1 has not specified explicit 3GPP service requirements to support this in V2X. The current assumption is that the UE will always connect to a single PLMN at a point in time, and that PLMN provides V2X and non-V2X services to the UE. 

2. For PC5 interface, in any given region and point in time, different PLMNs should share the same carrier for V2X communication. RAN2 should consider if it is necessary to support a second carrier for the purposes of handling countries boarders and/or to provide redundancy for safety-messages. Moreover, as there may be other services provided by a PLMN that may require communication over the PC5 interface (for instance, location based services, or other non-safety V2X services), the UE may need to support another carrier for these other services. Therefore, the recommendation from SA1 is that, for the PC5 interface, the UE should support one carrier for V2X safety services and optionally support a second carrier for redundancy of V2X services and / or, non-safety and supplementary services.
SA1 would like to note that spectrum allocation will also depend on national policy and regulations, some of which are not yet defined.


There seems to be a consensus in RAN2 LTE V2X conference call for two mechanisms how the UE gets the information for other PLMNs: one is that the UE can read RX resource pool information from other PLMN if the PLMN is authorized, the other is that serving eNB can provide the resource pool information of other PLMN to the UE.

In this contribution, we would like to further discuss which information serving eNB should provide to UE for inter PLMN operation.
2 Discussion
2.1  D2D discovery for inter-PLMN operation
In 3GPP 36.331 specification [3], SIB 19 has the information for D2D discovery considering inter PLMN as well as inter-carrier. From Rel-12 D2D point of view, carrier frequency information and PLMN identity are delivered into information element of SIB 19 and from Rel-13 D2D point of view, transmission and reception resource information corresponding inter-carrier is defined for public safety, non-public safety and other purpose. If the UE receives SIB 19 from serving BS, the UE can know D2D discovery resource configuration for inter PLMN as well as inter-carrier. Otherwise the UE can read D2D discovery resource configuration directly from other PLMN. 
In consequence of inferring D2D discovery configuration for inter PLMN / inter-carrier, it is natural that resource configuration methods to support inter PLMN D2D discovery can be reused by that for inter PLMN V2X service. 
Observation 1 Resource configuration for inter-carrier / inter PLMN D2D discovery can be reused for inter PLMN/inter-carrier V2X service.
2.2  V2X resource configuration for inter PLMN operation
If the information elements of Rel-12 type for inter-PLMN D2D discovery (e.g. carrier frequency and PLMN identity) are reused for V2X inter PLMN, the UE should be able to search other PLMN cell with carrier frequency information corresponding to the PLMN and read resource configuration information via the system information for V2X communication. This operation to read system information may be a burden to the UE in power consumption point of view.  Moreover, according to SA1’s LS response [2], SA1 recommended that the receiving multiple PLMNs are not needed. That is, UE will always connect to a single PLMN at a point in time, and that PLMN provides V2X and non-V2X services to the UE.
Observation 2 Additional power consumption may be caused if the UE reads system information directly from other PLMN cells in order to obtain resource configuration for inter-carrier / inter PLMN operation.

Whereas, if the information elements of Rel-12 & Rel-13 type for inter-PLMN D2D discovery (e.g. resource configuration as well as carrier frequency and PLMN identity)are reused for V2X inter PLMN, the UE is able to get resource configuration information related with other PLMN and receive V2X message from other PLMN. This method does not require to search other PLMN cells and receive system information of V2X resource configuration, which means that the UE can save its power by avoiding reading system information directly from other PLMN cells. 
SystemInformationBlockType19 information element
-- ASN1START

SystemInformationBlockType19-r12 ::= SEQUENCE {


discConfig-r12





SEQUENCE {



discRxPool-r12





SL-DiscRxPoolList-r12,



discTxPoolCommon-r12



SL-DiscTxPoolList-r12 


OPTIONAL,
-- Need OR



discTxPowerInfo-r12



SL-DiscTxPowerInfoList-r12 
OPTIONAL,
-- Cond Tx



discSyncConfig-r12




SL-SyncConfigList-r12

OPTIONAL
-- Need OR


}

















OPTIONAL,
-- Need OR


discInterFreqList-r12



SL-CarrierFreqInfoList-r12

OPTIONAL,
-- Need OR

lateNonCriticalExtension


OCTET STRING





OPTIONAL,


...,


[[
discConfig-v1310



SEQUENCE {




discInterFreqList-v1310


SL-CarrierFreqInfoList-v1310
OPTIONAL,
-- Need OR



gapRequestsAllowedCommon

ENUMERATED {true}


OPTIONAL
-- Need OR



}















OPTIONAL,
-- Need OR



discConfigRelay-r13



SEQUENCE {




relayUE-Config-r13



SL-DiscConfigRelayUE-r13,




remoteUE-Config-r13



SL-DiscConfigRemoteUE-r13



}















OPTIONAL,
-- Need OR



discConfigPS-13




SEQUENCE {




discRxPoolPS-r13



SL-DiscRxPoolList-r12,




discTxPoolPS-Common-r13


SL-DiscTxPoolList-r12

OPTIONAL
-- Need OR



}















OPTIONAL
-- Need OR


]]

}
SL-CarrierFreqInfoList-r12 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-CarrierFreqInfo-r12
SL-CarrierFreqInfoList-v1310 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-CarrierFreqInfo-v1310
SL-CarrierFreqInfo-r12::= 

SEQUENCE {


carrierFreq-r12 




ARFCN-ValueEUTRA-r9,


plmn-IdentityList-r12


PLMN-IdentityList4-r12


OPTIONAL
-- Need OP

}
SL-DiscConfigRelayUE-r13
::= SEQUENCE {



threshHigh-r13


RSRP-RangeSL4-r13





OPTIONAL,
-- Need OR


threshLow-r13


RSRP-RangeSL4-r13





OPTIONAL,
-- Need OR


hystMax-r13



ENUMERATED {dB0, dB3, dB6, dB9, dB12, dBinf}
OPTIONAL,
-- Cond ThreshHigh


hystMin-r13



ENUMERATED {dB0, dB3, dB6, dB9, dB12}
OPTIONAL
-- Cond ThreshLow

}

SL-DiscConfigRemoteUE-r13
::= SEQUENCE {



threshHigh-r13


RSRP-RangeSL4-r13





OPTIONAL,
-- Need OR


hystMax-r13



ENUMERATED {dB0, dB3, dB6, dB9, dB12}
OPTIONAL,
-- Cond ThreshHigh


reselectionInfoIC-r13
ReselectionInfoRelay-r13

}

ReselectionInfoRelay-r13 ::=
SEQUENCE {


q-RxLevMin-r13




Q-RxLevMin,


-- Note that the mapping of invidual values may be different for PC5, but the granularity/


-- number of values is same as for Uu


filterCoefficient-r13


FilterCoefficient,


minHyst-r13




ENUMERATED {dB0, dB3,











dB6, dB9, dB12, dBinf}
OPTIONAL
-- Need OR

}
SL-CarrierFreqInfo-v1310::= 
SEQUENCE {


discResourcesNonPS-r13


SL-ResourcesInterFreq-r13

OPTIONAL, 
-- Need OR


discResourcesPS-r13



SL-ResourcesInterFreq-r13

OPTIONAL, 
-- Need OR


discConfigOther-r13


SL-DiscConfigOtherInterFreq-r13

OPTIONAL,
-- Need OR


...

}
PLMN-IdentityList4-r12 ::=
SEQUENCE (SIZE (1..maxPLMN-r11)) OF
PLMN-IdentityInfo2-r12

PLMN-IdentityInfo2-r12 ::=

CHOICE
{


plmn-Index-r12




INTEGER (1..maxPLMN-r11),


plmnIdentity-r12



PLMN-Identity

}

SL-DiscTxResourcesInterFreq-r13 ::=
CHOICE {


acquireSI-FromCarrier-r13

NULL,


discTxPoolCommon-r13


SL-DiscTxPoolList-r12,


requestDedicated-r13


NULL,


noTxOnCarrier-r13



NULL

}

SL-DiscConfigOtherInterFreq-r13::= 
SEQUENCE {


txPowerInfo-r13




SL-DiscTxPowerInfoList-r12 


OPTIONAL,
-- Cond Tx


refCarrierCommon-r13


ENUMERATED {pCell}




OPTIONAL,
-- Need OR


discSyncConfig-r13



SL-SyncConfigListNFreq-r13


OPTIONAL,
-- Need OR


discCellSelectionInfo-r13

CellSelectionInfoNFreq-r13


OPTIONAL
-- Need OR

}

SL-ResourcesInterFreq-r13 ::= SEQUENCE {


discRxResourcesInterFreq-r13
SL-DiscRxPoolList-r12



OPTIONAL,
-- Need OR


discTxResourcesInterFreq-r13
SL-DiscTxResourcesInterFreq-r13

OPTIONAL
-- Need OR

}

-- ASN1STOP

Therefore, we propose to adopt the Rel-12 & Rel-13 type information elements of D2D discovery resource configuration for V2X inter carrier/inter PLMN operation.
Proposal 1 Adopt both Rel-12 and Rel-13 type information elements of D2D discovery resource configuration as the baseline procedure for inter carrier-inter PLMN operation for V2X .
2.3  V2X TX pool configuration for inter PLMN operation
Basically the UE has to receive V2X message from an UE operated by other PLMN, but the UE does not have to send V2X message by using TX pool in other PLMN. Hence, there is no reason for the UE to get TX pool configuration from other PLMN to send V2X message in other PLMN. 
Proposal 2 The UE does not need to receive TX pool configuration required for other PLMN UEs.
3 Conclusion
We make the following observations: 

Observation 1 Resource configuration for inter PLMN / inter-carrier D2D discovery can be reused for inter PLMN/inter-carrier V2X service.
Observation 2 Additional power consumption may be caused if the UE reads system information directly from other PLMN cells in order to obtain resource configuration for inter-carrier / inter PLMN operation.

Based on these observations, we make the text proposal as follows:
Proposal 1 Adopt both Rel-12 and Rel-13 type information elements of D2D discovery resource configuration as the baseline procedure for inter carrier-inter PLMN operation for V2X
Proposal 2 The UE does not need to receive TX pool configuration required for other PLMN UEs.
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