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1 Introduction
In RAN2 #105bis meeting [1], the support of inter-RAT resource allocation was discussed and the following agreements were achieved:
Agreements on inter-RAT resource allocation: 

1: 
New system information block type should be designed to support NR sidelink Tx and Rx resource pool configuration via LTE Uu. New system information will be defined as container (OCTET STRING) and actual information will follow what is defined in NR RRC.

2:
eNB should be able to configure the NR V2X mode 2 sidelink resource pool or type 1 configured grant for NR V2X sidelink communication via dedicated signalling.

3:
NR Sidelink UE information and/or NR UE Assistance information will be transmitted as container (OCTET STRING) and actual information will be defined in NR RRC.

4:
Separate system information block should be designed to support LTE resource pool configuration via NR Uu. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.

5: 
gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. In addition, gNB should be able to configure mode3 SL resources via dedicated signaling. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.

However, there are some remaining issues to be clarified. 
2 Discussion
According to the agreements, there will be separate SIBs for LTE V2X and NR V2X in LTE Uu and the same design is applied to the NR Uu for the inter-RAT V2X sidelink support. From the UE perspective, it is able to judge whether LTE V2X sidelink communication and NR V2X sidelink communication are supported in the LTE/NR cell by reading the SIBs. In details, if the LTE V2X SIB(s) present, then the cell supports LTE V2X sidelink communication. If the NR V2X SIB presents, then the cell supports NR V2X sidelink communication. Therefore, there is no need to introduce extra indications in the system information to indicate the capabilities of V2X sidelink communication.
Proposal 1: The UE judges the cell capabilities of V2X sidelink communication using the presence of LTE/NR V2X associated SIBs.

To support NR V2X sidelink communication in LTE Uu, it has been agreed that the NR Sidelink UE Information and NR UE Assistance Information will be transmitted as container (OCTET STRING) in LTE uplink and actual information will be defined in NR RRC. It is beneficial to avoid redundant standard work in RAN2. Therefore, we think it is reasonable to adopt same principle to support LTE V2X sidelink communication in NR Uu, i.e., LTE Sidelink UE Information and LTE UE Assistance Information should also be transmitted as container (OCTET STRING) and the actual information is what has been specified in LTE RRC. 
Proposal 2: LTE Sidelink UE information and LTE UE Assistance Information are transmitted as container (OCTET STRING) in NR Uu and the actual information is what has been specified in LTE RRC.
From the perspective of stage3, we need to consider whether the Sidelink UE Information and/or UE Assistance Information for inter-RAT V2X should be introduced as new IEs or separate new uplink messages. Take the NR Uu supporting LTE V2X communication as an example, there can be two alternative options:

Option1: Introduce an IE, e.g., sidelinkUEInformation-EUTRA, for LTE Sidelink UE Information in the NR SidelinkUEInformation message.

In TS 36.331 the SidelinkUEInformation-r12-IEs IE is specified in SidelinkUEInformation message as following:

SidelinkUEInformation-r12 ::=
SEQUENCE {


criticalExtensions



CHOICE {



c1







CHOICE {




sidelinkUEInformation-r12

SidelinkUEInformation-r12-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SidelinkUEInformation-r12-IEs ::=
SEQUENCE {


commRxInterestedFreq-r12


ARFCN-ValueEUTRA-r9



OPTIONAL,


commTxResourceReq-r12



SL-CommTxResourceReq-r12

OPTIONAL,


discRxInterest-r12




ENUMERATED {true}



OPTIONAL,


discTxResourceReq-r12



INTEGER (1..63)




OPTIONAL,


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SidelinkUEInformation-v1310-IEs
OPTIONAL

}

Then in TS 38.331, the proposed sidelinkUEInformation-EUTRA IE can be specified as a container including the SidelinkUEInformation-r12-IEs IE defined in TS 36.331 as following:


sidelinkUEInformation-EUTRA



OCTET STRING



OPTIONAL,

	SidelinkUEInformation-EUTRA
Indicates the SidelinkUEInformation-r12-IEs as specified in TS 36.331 [10]. Contains the LTE V2X sidelink infmraiton.


Option2: Introduce a new separate uplink message, e.g., SidelinkUEInformation-EUTRA message including a container for LTE Sidelink UE Information in TS 38.331.
In this option, the IE in the SidelinkUEInformation-EUTRA message will be a container same as that in Option1.
The main difference between Option1 and Option2 is whether it will be separate uplink message for LTE and NR Sidelink UE Information or not. In our understanding, both are feasible, but the RRC specification impact will be different. For example, if Option1 is adopted then the trigger of LTE SidelinkUEInformation message reporting should be also applied to the NR SidelinkUEInformation message reporting, i.e., the change of LTE Sidelink UE Information requires UE to report all set of LTE and NR Sidelink UE Information. 
However, if Option2 is adopted then the NR SidelinkUEInformation message reporting can be independent from the LTE SidelinkUEInformation reporting, i.e., the change of LTE Sidelink UE Information will only trigger NR SidelinkUEInformation-EUTRA message reporting and will not touch the NR SidelinkUEInformation-NR message reporting. In some degree, the Option2 is beneficial to reduce the uplink signal load, i.e., the change of LTE Sidelink UE Information will not require NR Sidelink UE Information redundant reporting, vice versa.
Proposal 3: RAN2 to introduce two separate uplink messages for LTE and NR Sidelink UE Information.

Similarly, the design of UE Assistance Information for inter-RAT V2X communication can be follow the same principle of the Sidelink UE Information, i.e., introducing two separate uplink message for LTE and NR UE Assistance Information.
Proposal 4: RAN2 to introduce two separate uplink messages for LTE and NR UE Assistance Information.

In previous RAN2 meeting, we have agreed that eNB should be able to configure the NR mode 2 SL resource pool or type 1 configured grant via dedicated signaling, however, there is no conclusion whether it will be also defined as container. Given that we have agreed that when gNB configure LTE mode 4/mode 3 resource via dedicated signaling, container will be defined. Similar logical, regarding to eNB configures the NR mode 2 SL resource pool or type 1 configured grant via dedicated signaling, it will be defined as a container (OCTET STRING) and actual information follows what defined in NR RRC
Proposal 5: The signaling used for eNB configuring NR mode 2 resource pool or SL type 1 configured grant will be defined as a container (OCTET STRING), and actual information follows what defined in NR RRC.
3 Conclusion
In this paper, we have discussed the impact on the LTE Uu and NR Uu to control inter-RAT V2X sidelink, and have the following proposals:

Proposal 1: The UE judges the cell capabilities of V2X sidelink communication using the presence of LTE/NR V2X associated SIBs.

Proposal 2: LTE Sidelink UE information and LTE UE Assistance Information are transmitted as container (OCTET STRING) in NR Uu and the actual information is what has been specified in LTE RRC.
Proposal 3: RAN2 to introduce two separate uplink messages for LTE and NR Sidelink UE Information.

Proposal 4: RAN2 to introduce two separate uplink messages for LTE and NR UE Assistance Information.

Proposal 5: The signaling used for eNB configuring NR mode 2 resource pool or SL type 1 configured grant will be defined as a container (OCTET STRING), and actual information follows what defined in NR RRC.
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