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1 Introduction

In RAN2#99bis, it was agreed that
5: Configuration/Preconfiguration of PC5 carriers (at least one candidate set of PC5 CC) for the UE’s Tx carrier selection (like Rel-14). FFS if further standard changes (including UE behaviors) are needed for Rel-15 eV2X.

In this contribution, we discuss the detailed procedure of carrier set configuration for CA-based eV2x.
2 Discussion
Given the service type to carrier mapping in upper layer (e.g., if PSID/ITS-AID X maps to carrier A/B/C), Rx UE has to monitor all the mapped carriers (i.e., carrier A/B/C) to avoid packet loss. However, under the help from network (e.g., if the network observes that the traffic load on the mapped carriers is rather low), network can reduce the number of mapped carriers (e.g., reduce to carrier A only) in order for power saving of Rx UE, which can turn off the Rx chain at other carriers (e.g., carrier B/C).

Observation 1 It is beneficial for idle UE power saving if network can disable specific carrier(s).

2.1 UE behaviour in Rel-14
In Rel-14, the v2x-InterFreqInfoList is defined to include a list of carrier frequency to configure, which is the typical scenario for operator managed scenario, using a cross-carrier manner.

SL-V2X-ConfigCommon-r14 ::=

SEQUENCE {


v2x-CommRxPool-r14




SL-CommRxPoolListV2X-r14


OPTIONAL,
-- Need OR


v2x-CommTxPoolNormalCommon-r14

SL-CommTxPoolListV2X-r14


OPTIONAL,
-- Need OR


p2x-CommTxPoolNormalCommon-r14

SL-CommTxPoolListV2X-r14


OPTIONAL,
-- Need OR


v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14


OPTIONAL,
-- Need OR


v2x-SyncConfig-r14




SL-SyncConfigListV2X-r14


OPTIONAL,
-- Need OR


v2x-InterFreqInfoList-r14


SL-InterFreqInfoListV2X-r14


OPTIONAL,
-- Need OR

v2x-ResourceSelectionConfig-r14

SL-CommTxPoolSensingConfig-r14

OPTIONAL,
-- Need OR


zoneConfig-r14





SL-ZoneConfig-r14




OPTIONAL,
-- Need OR


typeTxSync-r14





SL-TypeTxSync-r14




OPTIONAL,
-- Need OR


thresSL-TxPrioritization-r14

SL-Priority-r13





OPTIONAL,
-- Need OR


anchorCarrierFreqList-r14


SL-AnchorCarrierFreqList-V2X-r14
OPTIONAL,
-- Need OR

offsetDFN-r14





INTEGER (0..1000)




OPTIONAL,
-- Need OR


cbr-CommonTxConfigList-r14


SL-CBR-CommonTxConfigList-r14

OPTIONAL
-- Need OR

}

UE would try to obtain Tx / Rx resource pool either from the camped frequency or from the concerned frequency. In order to prevent UE from transmission / reception on a specific frequency, the available tools are 
· Solution-1: Either if the concerned frequency is included in v2x-InterFreqInfoList, but no Tx pool configured, UE shall establish RRC connection on the camped frequency (e.g.,), and network does not configure Tx pool to the UE in dedicated RRC signalling. However, this solution is not applicable to Rx pool, since Rx pool is only configurable via SIB (except for handover case). It is tricky to define the UE behaviour in case there is concerned frequency included in v2x-InterFreqInfoList, but no Tx and Rx pool configured, because
· For Tx, the UE is to establish connection to the camped frequency to get dedicated Tx pool;

· For Rx, the UE is to read SIB21 from the concerned frequency to get common Rx pool;

v2x-CommRxPool 

Indicates the resources on a carrier frequency by which the UE may receive V2X sidelink communication. This field is absent within v2x-InterFreqInfoList included in RRCConnectionReconfiguration except if received with MobilityControlInfo or MobilityControlInfoV2X.
· Solution-2: Or if the concerned frequency is not included in v2x-InterFreqInfoList, according to TS 23.285, UE shall turn to the concerned frequency. It can be prohibited from V2x communication if the UE realizes that the deployed network on the concerned frequency does not support V2x, or does not include available resource pool. Otherwise, i.e., if the UE does not establish the RRC connection on the camped frequency and out of coverage on the concerned frequency, it would refer to pre-configuration.
· If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for V2X service that are not operated by the UE's serving cell, as specified in clause 4.4.1.1.2, or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 36.300 [10] and TS 36.304 [22], and:

-
If the UE finds such cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for V2X communications over PC5 reference point to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. If that cell does not provide radio resources for V2X service, the UE shall not perform V2X message transmission and reception on those radio resources.
-
If the UE finds such cell but not in the registered PLMN or a PLMN equivalent to the registered PLMN, and that cell belongs to a PLMN authorized for V2X communications over PC5 reference point and provides radio resources for V2X service then the UE shall perform PLMN selection triggered by V2X communications over PC5 reference point as defined in TS 23.122 [23]. If the UE has an active emergency PDN Connection, it shall not trigger any PLMN selection due to V2X communication over PC5 reference point.

-
If the UE finds such cell but not in a PLMN authorized for V2X communications over PC5 reference point the UE shall not use V2X communications over PC5 reference point.
-
If the UE does not find any such cell in any PLMN, then the UE shall consider itself "not served by E-UTRAN" and use radio resources provisioned in the ME or the UICC. If no such provision exists in the ME or the UICC or the provision does not authorize V2X communications over PC5 reference point then the UE is not authorized to transmit.

Considering solution-1 is only applicable to connected UE and only applicable to prevent transmission, and solution-2 requires deployment on the concerned frequency, there is no feasible solution for idle UE defined in Rel-14.

Observation 2 No mechanism defined in Rel-14 to prevent transmission / reception for idle UE.

Proposal 1 Define tools in Rel-15 eV2x for network to disable carriers for idle UE power saving.

2.2 UE behaviour in Rel-15

For Tx, Rel-13 discovery has already defines tools to disable the transmission on a specific carrier as follows. It would be helpful to reuse the same mechanism in Rel-15 eV2x, i.e., to disable a carrier using an indication in system information explicitly / implicitly. For Rx, which is also important since the main power consumption is due to Rx, there is no existing solution defined yet, yet good to extend the spirit for Tx as a straightforward solution.

SL-DiscTxResourcesInterFreq-r13 ::=
CHOICE {


acquireSI-FromCarrier-r13

NULL,


discTxPoolCommon-r13


SL-DiscTxPoolList-r12,


requestDedicated-r13


NULL,


noTxOnCarrier-r13



NULL
}

Proposal 2 Reuse Rel-13 discovery solution (noTxOnCarrier-r13) as the baseline solution to prevent PC5 Tx  and Rx on one carrier.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
It is beneficial for idle UE power saving if network can disable specific carrier(s).
Observation 2
No mechanism defined in Rel-14 to prevent transmission / reception for idle UE.


Based on the observations, we propose:
Proposal 1
Define tools in Rel-15 eV2x for network to disable carriers for idle UE power saving.
Proposal 2
Reuse Rel-13 discovery solution (noTxOnCarrier-r13) as the baseline solution for prevent PC5 Tx / Rx on one carrier.
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