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Introduction
NR Uu controlling LTE SL is supported in NR V2X. As we know, both R14 transmission mechanism and R15 transmission mechanism are supported in LTE V2X. Then there is an issue for NR Uu controlling LTE SL, i.e. how can the gNB know whether R14 or R15 transmission related parameters should be configured for the UE if LTE SL resource is requested. In this contribution, we will first review related mechanism in LTE V2X and then discuss potential issues and solutions in NR V2X.

Discussion
2.1 Tx profile in LTE V2X
In LTE V2X, Rel-15 V2X transmission over PC5 may not be backward-compatible with Rel-14 V2X because Rel-15 transmission mechanism (rate-matching is used) is not compatible with Rel-14 (puncturing is used). Therefore, when Rel-14 UEs and Rel-15 UEs co-exist, R15 UEs need to determine whether R14 transmission mechanism or R15 transmission mechanism is selected for transmission of a particular packet. SA2 proposes to use Tx profile to solve the incompatible PC5 format issue.
Specifically, for UE autonomous resource selection mode (mode 4), UE decides on the Tx profile to be used for the transmission of a particular packets based on the provisioned mapping of services types to Tx profiles and the service type (PSID/ITS-AID) of the packets provided by upper layer.
For network scheduled mode (mode 3), based on the mapping of Destination L2 ID and Tx profile configured in eNB, the eNB may deduce the Tx Profile from the Destination L2 ID reported by the UE and then configure corresponding SL transmission parameters to the UE. The followings are cited from TS 23.285 [1].

In LTE V2X, only two profiles are supported, i.e. Tx profile 1 (value rel14) indicates that UE shall use R14 format and Tx profile 2 (value rel15) indicates that UE shall use R15 format. 
	The identifiers used in the V2X communication over PC5 reference point are described in clause 4.5.1. UE decides on the Tx Profile to use for the transmission of a particular packets based on the configuration described in clause 4.4.1.1.2.

-
A UE shall be configured with the mapping of services types to Tx Profiles as described in clause 4.4.1.1.2, and selects a Tx Profile to use based on the upper layer provided service type (PSID/ITS-AID).

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 Tx Profiles (see TS 36.300 [10] for further information).
When the network scheduled operation mode is used, following additional principle applies:
-
When the eNB receives a request for PC5 resource from a UE, the eNB may deduce the Tx Profile from the Destination L2 ID.

NOTE 1:
The mapping from Destination L2 ID to Tx Profile is configured in the eNB. The eNB can determine the Tx Profiles that the UE needs to use for transmitting the packets thus utilising the resources available appropriately -i.e. handling of sidelink grant, see TS 36.321 [26] for details.


It is natural that CN configures eNB with the mapping between Destination L2 ID and Tx profile. However, the configuration information is not captured/reflected in related specification (e.g. S1 interface), because the R15 V2X WI has completed in RAN3 when the feature is agreed in SA2. We think this issue should be fixed in NR V2X.

Proposal 1: The missing feature in S1 interface for LTE V2X, i.e. CN configures the mapping of Destination L2 ID to Tx profile to eNB, shall be fixed in NR V2X.
2.2 Tx profile in NR V2X
In NR V2X, cross RAT sidelink resource allocation including NR Uu controlling LTE SL and LTE Uu controlling NR SL is supported. For NR Uu controlling LTE SL, according to RAN2’s agreements [2] as cited below, gNB can learn whether LTE SL resource should be configured based on the RAT of the received sidelinkUEInformation /UEAssistanceInformation. However, even though LTE sidelinkUEInformation/UEAssistanceInformation is received, gNB still does not know whether LTE R14 or R15 transmission parameters should be configured for the UE.

Observation 1: gNB is not aware whether LTE R14 or R15 transmission parameters should be configured for the UE when LTE sidelinkUEInformation/UEAssistanceInformation is received.
	RAN2#105bis 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.

RAN2#107bis Agreements on inter-RAT SL resource allocation: 

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

2:
In NR cell, NR SI including LTE V2X SI can be provided on-demand (like any other SI).

3:
LTE Sidelink UE information and LTE UE Assistance Information are defined as containers (OCTET STRING) in NR RRC.

4:
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 is defined in NR RRC. 

5:
eNB/gNB can generate NR/LTE message.


Thus, similar to LTE V2X, the mapping from Destination L2 ID to Tx profile for LTE V2X should be configured in the gNB. Then gNB can deduce the Tx profile (R14 or R15 format) from the Destination L2 ID included in the LTE sidelinkUEInformation/UEAssistanceInformation.
Proposal 2: For NR Uu controlling LTE SL, to support both LTE R14 and R15 V2X, the mapping of Destination L2 ID to Tx profile for LTE V2X should be configured in the gNB.
The mapping between Destination L2 IDs and Tx profiles for LTE V2X configured in the gNB comes from 5GC. That is, the mapping relationship is transmitted by AMF to gNB via NG interface. 
Proposal 3: Introduce the mapping between Destination L2 ID and Tx profile for LTE V2X in NG interface related message.

In CU-DU split case, it has agreed that DU is responsible for mode 1 SL resource allocation and LTE mode 3 (SPS scheduling) SL resource allocation. When receiving SL resource request (i.e. LTE or NR RAT sidelinkUEInformation/ UEAssistanceInformation) from UE, CU further sends the sidelinkUEInformation/ UEAssistanceInformation included in CU to DU RRC Information IE to DU for SL resource allocation. Similar to what has been discussed above, DU can know whether LTE SL resource or NR SL resource is requested/should be allocated based on the RAT of sidelinkUEInformation/UEAssistanceInformation (SUI/UAI). However, if LTE SL resource is requested, DU is not aware that whether R14 or R15 V2X transmission format is applicable. Regarding this issue, the following two options can be considered:

Option 1: CU indicates the determined transmission format to DU. CU determines the transmission format based on the reported Destination L2 ID in SUI/UAI and the mapping of Destination L2 IDs to Tx profiles obtained from 5GC. 
Option 2: CU forwards the mapping of Destination L2 IDs to Tx profiles to DU, then DU determines the transmission format based on the mapping relationship and the reported Destination L2 ID in SUI.
In option 1, each time there is a new requested Destination L2 ID, CU needs to indicate the determined transmission format along with the SUI included in CU to DU RRC Information to DU, which would lead to frequent signalling transmission. However, in option 2, CU only needs to send the mapping relationship to DU, which is just one time configuration. Thus, option 2 is preferred.
Proposal 4: In CU-DU split case, in order for the DU to know the applicable transmission format (i.e. R14 or R15 format) when LTE SL resource is requested, it is suggested that CU forwards the mapping of Destination L2 IDs to Tx profiles for LTE V2X to DU. 
Conclusion
In this contribution, we discussed how the gNB is aware whether R14 or R15 transmission related parameters should be configured for the UE if LTE SL resource is requested. And we have the following observations and proposals:
Proposal 1: The missing feature in S1 interface for LTE V2X, i.e. CN configures the mapping of Destination L2 ID to Tx profile to eNB, shall be fixed in NR V2X.
Observation 1: gNB is not aware whether LTE R14 or R15 transmission parameters should be configured for the UE when LTE sidelinkUEInformation/UEAssistanceInformation is received.
Proposal 2: For NR Uu controlling LTE SL, to support both LTE R14 and R15 V2X, the mapping of Destination L2 ID to Tx profile for LTE V2X should be configured in the gNB.
Proposal 3: Introduce the mapping between Destination L2 ID and Tx profile for LTE V2X in NG interface related message.

Proposal 4: In CU-DU split case, in order for the DU to know the applicable transmission format (i.e. R14 or R15 format) when LTE SL resource is requested, it is suggested that CU forwards the mapping of Destination L2 IDs to Tx profiles for LTE V2X to DU. 
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