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1 Introduction
In last RAN2#99-bis meeting, it was discussed to clarify in stage-2 description how the higher layers provide the mapping between V2X service types and V2X frequencies to the AS layer, and in particular to clarify how the eNB can properly perform mode-3 scheduling on the V2X frequencies which are allowed for the specific V2X service that the UE wants to transmit.

To this end, the following agreement was captured.

	From RAN2#99-bis agreements:

=>
Update description for mapping of destination and associated frequencies 

=>
The CR is postponed 


In this paper, we just clarify the intended behaviour which is captured in a stage-2 CR available in [1].
2 Discussion

Regarding the mapping between V2X service types, the following is captured in current TS 36.300.

	From TS 36.300:

If the UE supports multiple transmission chains, it may simultaneously transmit on multiple carriers via PC5. For the case where multiple frequencies for V2X are supported, a mapping between service types and V2X frequencies is configured by upper layers. The UE should ensure a service to be transmitted on the corresponding frequency.




Firstly, in the above sentence is not clear what kind of information the AS layer in the UE needs to know to perform V2X transmission on the proper V2X carrier(s). To this end, it is worth looking at SA2 specification TS 23.285 and CT1 specification TS 24.386.
	From TS 23.285:

The UE may support the following functions:
……..

-
Configuration of parameters for V2X communication (e.g., destination Layer-2 IDs, radio resource parameters, V2X Application Server address information, mapping between service types and V2X frequencies). These parameters can be pre-configured in the UE, or, if in coverage, provisioned by signalling over the V3 reference point from the V2X Control Function in the HPLMN.
……..
The following information for V2X communications over PC5 reference point is provisioned to the UE:
……..

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application.
-
The mapping of service types (e.g. PSID or ITS-AIDs) to V2X frequencies (see TS 36.300 [10] for further information) with Geographical Area(s).
……..

The UE is configured with the destination Layer-2 ID(s) to be used for V2X services. The Layer-2 ID for a V2X message is selected based on the configuration as described in clause 4.4.1.1.


	From TS 24.386:

Upon a request from upper layers to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5, the UE shall proceed as follows:

       …………

then the UE shall:

1)
if the UE is configured with V2X service identifier to V2X frequency mapping rules for V2X communication over PC5 as specified in subclause 5.2.4 and there is one or more V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message in the current the geographical area, pass the one or more V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message to the lower layers;
…………….

The UE shall include the V2X message in a protocol data unit and pass it to the lower layers for transmission along with the following parameters:
……..

c)
the destination Layer-2 ID set to:

1)
the destination Layer-2 ID associated with the V2X service identifier of the V2X service in this list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.4, if the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.4; or


Therefore, from the above specifications, the AS layer in the UE needs to know:
1. The V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message to be transmitted over the PC5.
a. The UE uses this information to ensure transmitting a V2X message in the proper frequency. The UE also uses this information to indicate to the eNB, the frequencies in which certain destination Layer-2 ID (associated to a V2X service) should be transmitted.
2. The destination Layer-2 ID associated with the V2X service identifier of the V2X service for the V2X message to be transmitted over the PC5.
a. The UE uses this information to append the DST field in the MAC header when transmitting a certain V2X message associated to a V2X service. This information is also used in the sidelinkUeInformation message and in the SL-BSR as explained further below in this paper.
From current TS 36.300, it not clear what kind of information are needed to the UE to perform multi-carrier transmissions.
Proposal 1 As already specified in SA2/CT1, it has to be clarified in TS 36.300 that the AS layer needs to know the following information to perform multi-carrier transmission:

a. The V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message to transmit over the PC5.
b. The destination Layer-2 ID associated with the V2X service identifier of the V2X service for the V2X message to transmit over the PC5.
Secondly, the current stage-2 text does not describe how the mode-3 scheduling would work. The eNB might not be aware of such mapping between V2X services and frequencies, therefore it might not be able to perform mode-3 scheduling in the proper carrier. However, from stage-3 perspective all the pieces are in place to make mode-3 scheduling work, and no normative text clarification seems to be needed for that. 
On the basis of the previously mentioned higher layer configuration, the UE can simply follow the existing RRC signalling, and announce to the eNB in sidelinkUeInformation the V2X frequencies in which the UE would like to transmit certain destination Layer-2 ID.

SidelinkUEInformation message
-- ASN1START

....................
SL-DestinationInfoList-r12 ::=
SEQUENCE (SIZE (1..maxSL-Dest-r12)) OF SL-DestinationIdentity-r12

SL-DestinationIdentity-r12 ::=
BIT STRING (SIZE (24))
....................
SL-V2X-CommTxFreqList-r14 ::=
SEQUENCE (SIZE (1..maxFreqV2X-r14)) OF SL-V2X-CommTxResourceReq-r14

SL-V2X-CommTxResourceReq-r14 ::=

SEQUENCE {


carrierFreqCommTx-r14


INTEGER (0.. maxFreqV2X-1-r14)


OPTIONAL,


v2x-TypeTxSync-r14



SL-TypeTxSync-r14



OPTIONAL,


v2x-DestinationInfoList-r14

SL-DestinationInfoList-r12

OPTIONAL
}

-- ASN1STOP

Observation 2 By following legacy RRC signalling, the UE can signal to the eNB in sidelinkUeInformation the V2X frequency(ies) in which the UE would like to transmit a certain destination Layer-2 ID.
From the MAC perspective the destination layer-2 ID are both used in the MAC header, and also in the SL BSR as mentioned above. In particular, due to the large size of the actual destination Layer-2 ID (24 bits), in the SL-BSR, it is used the destination index of the destination-L2 IDs reported in v2x-DestinationInfoList in the sidelinkUeInformation message. In case of more than one v2x-DestinationInfoList is reported in sidelinkUeInformation, as in the case of multi-carrier transmissions, the value of the destination index is indexed sequentially across all the lists.
	From TS 36.321:

6.1.3.1a
Sidelink BSR MAC Control Elements
………

For each included group, the fields are defined as follows (figures 6.1.3.1a-1 and 6.1.3.1a-2):

-
Destination Index: The Destination Index field identifies the ProSe Destination or the destination for V2X sidelink communication. The length of this field is 4 bits. The value is set to the index of the destination reported in destinationInfoList or v2x-DestinationInfoList and if multiple such lists are reported, the value is indexed sequentially across all the lists in the same order as specified in [8];


Therefore, once the eNB receives the destination indexes of the V2X packets in the SL-BSR, it can retrieve the corresponding frequency from the already received sidelinkUeInformation, and properly perform mode-3 scheduling, e.g. cross-carrier scheduling in an ITS carrier.
Observation 3 The UE sends in SL-BSR the destination index of V2X messages.

Observation 4 By combining information received in the sidelinkUeInformation and SL-BSR, the eNB can perform mode-3 scheduling in the proper carrier.

Although the above procedures are already possible from stage-3 perspective, stage-2 does not mention anything about that. Some clarifications to the stage-2 procedures are needed.
Proposal 2 Clarify in stage-2 description the information that the eNB needs from the UE to perform mode-3 scheduling.

Proposal 3 A CR is available in [1] to capture in stage-2 the above proposals.
3 Conclusion

In section 2 we made the following observations:
a.
The V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message to transmit over the PC5.
b.
The destination Layer-2 ID associated with the V2X service identifier of the V2X service for the V2X message to transmit over the PC5.
Observation 2
By following legacy RRC signalling, the UE can signal to the eNB in sidelinkUeInformation the V2X frequency(ies) in which the UE would like to transmit a certain destination Layer-2 ID.
Observation 3
The UE sends in SL-BSR the destination index of V2X messages.
Observation 4
By combining information received in the sidelinkUeInformation and SL-BSR, the eNB can perform mode-3 scheduling in the proper carrier.


Based on the discussion in section 2 we propose the following:
Proposal 1
As already specified in SA2/CT1, it has to be clarified in TS 36.300 that the AS layer needs to know the following information to perform multi-carrier transmission:
Proposal 2
Clarify in stage-2 description the information that the eNB needs from the UE to perform mode-3 scheduling.
Proposal 3
A CR is available in [1] to capture in stage-2 the above proposals.
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