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	Reason for change:
	RAN2 has decided to introduce the Tx Profile in Release-17 for the support of the SL DRX operation, as described in the incoming LS (S2-2107043/R2-2108995).
Agreements on TX profiles:

1: 
For GC/BC, TX profile is introduced in Rel-17 for sidelink enhancement. FFS whether a TX profile identifies a Release, or one or more sidelink feature groups.

2:
RAN2 understand a service type can be mapped to a TX profile, i.e. V2X and ProSe. 

3:
A TX profile is indicated from upper layer to AS layer. FFS whether a TX profile needs to be provided with service type information or L2 id.

4:
For GC/BC, a Rel-17 TX UE shall only assume SL DRX for the RX UEs when the associated TX profile corresponding to support of SL DRX. FFS whether a TX profile needs to be provided with service type information or L2 id.

5:
For GC/BC only communication, a Rel-17 RX UE determines SL DRX is used if all service types/L2 ids of interest have an associated TX profile corresponding to support of SL DRX. A Rel-17 RX UE enables SL DRX operation for a service type/L2 id with the associated TX profile.

6:
For UC, for SL transmissions after PC5-RRC connection is established, no backward compatibility issue of SL DRX is assumed, i.e. backward compatibility is handled based on PC5-RRC UE capability signalling.

7:
Send an LS to SA2 to inform them of the RAN2 agreements related to TX profile.
In order to support he AS layer design for the Sidelink DRX, SA2 needs to also introduce the corresponding features, including the configuration of the Service Type to Tx Profile mapping, the indicaiton of the Tx Profile to the AS layer, and the mechanism to avoid legacy (Rel-16) Tx UE to use the services type. 
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- addition of the UE behaivor description regarding the Sidelink DRX operation with Tx Profile.  
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>>>>BEGINNING OF CHANGES<<<<
5.1.2.1
Policy/Parameter provisioning

The following sets of information for V2X communications over PC5 reference point is provisioned to the UE:
1)
Authorization policy:
-
When the UE is "served by E-UTRA" or "served by NR":

-
PLMNs in which the UE is authorized to perform V2X communications over PC5 reference point when "served by E-UTRA" or "served by NR".


For each above PLMN:

-
RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.

-
When the UE is "not served by E-UTRA" and "not served by NR":

-
Indicates whether the UE is authorized to perform V2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR".

-
RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.

NOTE 1:
In this specification, {When the UE is "served by E-UTRA" or "served by NR"} and {When the UE is "not served by E-UTRA" and "not served by NR"} are relevant to V2X communications over PC5 reference point.

2)
Radio parameters when the UE is "not served by E-UTRA" and "not served by NR":

-
Includes the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". These radio parameters (e.g., frequency bands) are defined in TS 36.331 [14] and TS 38.331 [15]. The UE uses the radio parameters to perform V2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

NOTE 2:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
Policy/parameters for PC5 RAT selection and for PC5 Tx Profile selection:

-
The mapping of V2X service types to PC5 RAT(s) (e.g. LTE PC5, NR PC5 or both), and 
- for LTE PC5, to the corresponding Tx Profiles (see TS 36.300 [9] for further information);

- for NR PC5, to the corresponding Tx Profiles (see TS 38.300 [11] for further information).
NOTE 3:
If the NR PC5 has a corresponding Tx Profile mapping, it is interpreted as a different PC5 RAT by prior release UEs.
4)
Policy/parameters related to privacy:

-
The list of V2X service types, with Geographical Area(s) that require privacy support.

-
A privacy timer value indicating the duration after which the UE shall change each source Layer-2 ID self-assigned by the UE when privacy is required.

5)
Policy/parameters when LTE PC5 is selected:


Same as specified in clause 4.4.1.1.2, item 3) of TS 23.285 [8] Policy/parameters except for the mapping of V2X service types to Tx Profiles and the list of V2X services with Geographical Area(s) that require privacy support.

6)
Policy/parameters when NR PC5 is selected:

-
The mapping of V2X service types to V2X frequencies with Geographical Area(s).

-
The mapping of V2X service types to the default mode of communication (i.e. broadcast mode, groupcast mode or unicast mode).

-
The mapping of V2X service types to Destination Layer-2 ID(s) for broadcast.

-
The mapping of V2X service types to Destination Layer-2 ID(s) for groupcast mode communication.

-
The mapping of V2X service types to default Destination Layer-2 ID(s) for initial signalling to establish unicast connection.

NOTE 4:
The same default Destination Layer-2 ID for unicast initial signalling can be mapped to more than one V2X service types. In the case where different V2X services are mapped to distinct default Destination Layer-2 IDs, when the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.

-
The mapping of V2X service types to PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.).

-
AS layer configurations (see TS 38.331 [15]), e.g. the mapping of PC5 QoS profile(s) to radio bearer(s), when the UE is "not served by E-UTRA" and "not served by NR".

-
The PC5 QoS profile contains PC5 QoS parameters described in clause 5.4.2, and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used as defined in Table 5.4.4-1.

-
For broadcast and groupcast, PC5 DRX configuration when the UE is "not served by E-UTRA" and "not served by NR".

-
The mapping of PC5 QoS profile to PC5 DRX cycle configuration.

Editor's note:
For the PC5 DRX configuration, the reference to RAN specification will be added when defined in RAN WGs.

7)
Validity timer indicating the expiration time of the V2X Policy/Parameter.

The above parameter sets from bullet 2) to 6) may be configured in the UE through the V1 reference point by the V2X Application Server.

>>>>NEXT CHANGE<<<<
5.4.1.1.3
Handling of PC5 QoS Flows based on PC5 QoS Rules
For each communication mode (e.g. broadcast, groupcast, unicast), the UE maintains the PC5 QoS Context and PC5 QoS Rule(s) for each PC5 QoS Flow identified by a PC5 QoS Flow Identifier (PFI) per destination identified by Destination Layer-2 ID.
The following information is maintained in the V2X layer of the UE:

-
A PC5 QoS Context includes the following information:

-
PFI;

-
PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, Range, etc.) as defined in clause 5.4.2; and

-
the V2X service type(s).

-
One or more PC5 QoS Rule(s). Each PC5 QoS Rule contains the following information:

-
PFI;

-
a PC5 Packet Filter Set as defined in clause 5.4.1.1.4; and

-
a precedence value. The precedence value determines the order in which the PC5 QoS Rules are evaluated. The PC5 QoS Rule with lower precedence value is evaluated before those with the higher precedence values.

NOTE:
How to set the precedence value is up to UE implementation.

When the UE assigns a new PFI for V2X service type, the UE stores it with the corresponding PC5 QoS Context and PC5 QoS Rule(s) for the destination. When the UE releases the PFI, the UE removes the corresponding PC5 QoS Context and PC5 QoS Rule(s) for the destination. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 contains additional information mapped from PFI for unicast operation.

The V2X layer provides information for PC5 QoS operations per destination (e.g. identified by Destination Layer-2 ID) to AS layer for Per-flow QoS model operations as below:

1)
To add a new PC5 QoS Flow or to modify any existing PC5 QoS Flow, the V2X layer provides the following information for the PC5 QoS Flow to AS layer.
-
the PFI;

-
the corresponding PC5 QoS parameters; and

-
source/destination Layer-2 IDs for broadcast and groupcast mode communication, or the PC5 Link Identifier for unicast.

2)
To remove any existing PC5 QoS Flow, the V2X layer provides the following information for the PC5 QoS Flow to AS layer.

-
the PFI; and

-
source/destination Layer-2 IDs for broadcast and groupcast mode communication, or the PC5 Link Identifier for unicast.

In addition, the V2X layer also provides the communication mode (e.g. broadcast, groupcast, unicast), radio frequencies, and Tx Profile to the AS layer for the PC5 operation. The radio frequencies and Tx Profile are determined based on the V2X service type. The V2X layer ensures that V2X service types associated with different radio frequencies and Tx Profiles are classified into distinct PC5 QoS Flows.

Figure 5.4.1.1.3-1 illustrated an example of the classification and marking of user plane traffic using the PC5 QoS Rules, and the mapping of PC5 QoS Flows to radio resources at access stratum layer.
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Figure 5.4.1.1.3-1: Handling of PC5 QoS Flows based on PC5 QoS Rules

As illustrated in Figure 5.4.1.1.3-1, for a given pair of source and destination Layer-2 IDs, there can be multiple radio bearers, each corresponding to a different PC5 QoS level. The AS layer can determine the mapping of multiple PC5 QoS Flows to the same radio bearer based on the information provided. For broadcast and groupcast mode communication, the L2 link goes to all UEs in proximity identified by the destination Layer-2 ID.

>>>>NEXT CHANGE<<<<
5.9
Support of QoS aware NR PC5 power efficiency for pedestrian UEs

For NR based unicast, groupcast and broadcast mode communication over PC5 reference point, PC5 DRX operations are supported to enable pedestrian UE power saving.

The V2X layer determines the respective V2X service types, and derives the corresponding PC5 QoS parameters based on either the mapping of V2X service types to PC5 QoS parameters, or the V2X Application Requirements for the V2X service type provided by the application layer. The V2X layer passes the PC5 QoS parameters and destination Layer-2 ID to the AS layer as specified in clauses 6.3.1, 6.3.2 and 6.3.3. The V2X layer also passes the corresponding Tx Profile to the AS layer, if the service type to Tx Profile mapping is available as described in clause 5.1.2.1. 
NOTE:
For broadcast and groupcast, the AS layer needs PC5 QoS parameters as well to determine the PC5 DRX parameter values for reception operation over PC5 reference point. Therefore, the V2X layer determines the interested V2X service types and derives the PC5 QoS parameters based on its reception needs besides the transmission needs. How to derive the PC5 QoS parameters based on its reception needs (e.g. without establishing the PC5 QoS Flows) depends on UE implementation. 
The AS layer determines the PC5 DRX parameter values for V2X communication over PC5 reference point, taking into account, e.g., PC5 QoS parameters and/or destination Layer-2 ID provided by the V2X layer.

Editor's note:
The reference to RAN specification will be added when the PC5 DRX operations are defined in RAN WGs.

For unicast, two UEs may negotiate the PC5 DRX configuration in the AS layer, and the PC5 DRX parameter values can be configured per a pair of source and destination Layer-2 IDs in the AS layer.

For broadcast and groupcast when the UE is "not served by E-UTRA" and "not served by NR", the UE uses the provisioned PC5 DRX configuration for PC5 DRX operation as specified in clause 5.1.2.1. The UE shall only enable the PC5 DRX if there is a Tx Profile configured for the corresponding service type(s).  
>>>>END OF CHANGES<<<<
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