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Abstract of the contribution: This paper clarifies PC5 QoS provisioning for network scheduled operation mode and resolves the related EN in TS 23.287 v1.0.0.
1. Discussion
The following EN in clause 5.1.2.1 about PC5 QoS parameters provisioning for network scheduled operation mode needs to be resolved.
Editor's note: Regarding Policy/parameters provisioned to the UE related to QoS for NR PC5 network scheduled operation mode, coordination with RAN WGs is needed.
To resolve this EN, the following agreements regarding NR PC5 QoS and SLRB configurations made in RAN2#106 (May 2019) (excerpted from https://www.3gpp.org/ftp/tsg_ran/WG2_RL2/TSGR2_106/Report/Draft_RAN2_106_Report_v2.zip) can be considered.
Agreements on NR SL QoS and SLRB configurations: 

1: 
Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.

2:
For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. FFS on the exact timing about when UE initiates.
3:
For an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling, based on the QoS information reported by the UE. The UE can establishes/reconfigures the SLRB only after receiving the SLRB configuration. FFS when the UE establishes/reconfigures the SLRB.

4:
FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.
…
It can be seen from the above agreements that, for network scheduled operation mode, the UE reports QoS information of the PC5 QoS flow to the gNB/ng-eNB. 
To make this work, the UE has to determine PC5 QoS parameters and the following operations are applied to derive PC5 QoS parameters as described in clause 5.4.1.1.2 (PC5 QoS rule and PFI):

a)
When V2X application layer provides service requirements for the V2X services, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters from the service requirements based on PC5 QoS rules;

b)
Otherwise, i.e. when V2X application layer does not provide any information about service requirements for the V2X services to V2X layer, the V2X layer uses the authorized PC5 QoS parameters corresponding to the V2X service based on the mapping between V2X services types (e.g. PSID/ITS-AID) and authorized PC5 QoS parameters as defined in clause 5.1.2.1.

For the above operations, "PC5 QoS rules" and "the mapping between V2X services types (e.g. PSID/ITS-AID) and authorized PC5 QoS parameters" need to be defined as configured parameters. These parameters can be used not only for network scheduled operation mode but also for UE autonomous resources selection mode as described in clause 5.4.1.1.2.
"PC5 QoS rules" will be added to clause 5.1.2.1 by other paper while "the mapping between V2X services types (e.g. PSID/ITS-AID) and authorized PC5 QoS parameters" already exists in clause 5.1.2.1 as below.
-
The mapping between V2X services (e.g. PSIDs or ITS-AIDs) to authorized PC5 QoS parameters (e.g. PC5 QoS parameters defined in clause 5.4.2) for UE autonomous resources selection mode.

It is proposed to remove the EN and clarify that mapping between V2X services (e.g. PSIDs or ITS-AIDs) to PC5 QoS parameters (e.g. PC5 QoS parameters defined in clause 5.4.2) is applied to both autonomous resources selection mode and network scheduled operation mode.
It is also proposed to remove 'authorized' from 'authorized PC5 QoS parameters'.
2. Proposal
It is proposed to agree the following changes into TS 23.287 v1.0.0.
* * * * First Change * * * * 

5.1.2.1
Policy/Parameter provisioning
The following 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.

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". 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.

Editor's note: The radio parameters (e.g. frequency bands) are to be defined by RAN WGs. The reference to RAN specification will be added when defined in RAN WGs.

NOTE 1:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

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

-
The mapping of service types (e.g. PSIDs or ITS-AIDs) to Tx Profiles.

Editor's note: The Tx Profiles are to be defined by RAN WGs. The reference to RAN specification will be added when defined in RAN WGs.
4)
Policy/parameters related to privacy:

-
The list of V2X services, e.g. PSIDs or ITS-AIDs of the V2X applications, with Geographical Area(s) that require privacy support.
5)
Policy/parameters when LTE PC5 is selected:


Same as specified in TS 23.285 [8] clause 4.4.1.1.2 item 3) Policy/parameters except for the mapping of 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 service types (e.g. PSIDs or ITS-AIDs) to V2X frequencies with Geographical Area(s).

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSIDs or ITS-AIDs of the V2X application for broadcast.

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSIDs or ITS-AIDs of the V2X application for groupcast.

-
The mapping of default Destination Layer-2 ID(s) for initial signalling to establish unicast connection and the V2X services, e.g. PSIDs or ITS-AIDs of the V2X application.
NOTE 2:
The same default Destination Layer-2 ID for unicast initial signaling can be mapped to more than one V2X services. 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 services, the UE can select any of the default Destination Layer-2 IDs to use for the initial signaling.
-
The mapping between V2X services (e.g. PSIDs or ITS-AIDs) to PC5 QoS parameters (e.g. PC5 QoS parameters defined in clause 5.4.2).

Editor's note: The V2X frequencies with Geographical Area(s) will be determined by RAN WGs. The reference to RAN specification will be added when defined in RAN WGs.

* * * * Second Change * * * * 

5.4.1.1.2
PC5 QoS rule and PFI
The following description applies to both network scheduled operation mode and UE autonomous resources selection mode.
For NR PC5 QoS mechanisms, "PC5 QoS rules" is defined to derive PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc). PFI is assigned by the UE.The following operations are applied to derive PC5 QoS parameters:

a)
When V2X application layer provides service requirements for the V2X services, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters from the service requirements based on PC5 QoS rules;

b)
Otherwise, i.e. when V2X application layer does not provide any information about service requirements for the V2X services to V2X layer, the V2X layer uses the PC5 QoS parameters corresponding to the V2X service based on the mapping between V2X services types (e.g. PSID/ITS-AID) and PC5 QoS parameters as defined in clause 5.1.2.1.

Editor's note: Details of PC5 QoS rules are FFS.
Editor's note: It is FFS whether other operations need to be defined for IP communication over NR PC5 to derive PC5 QoS parameters (e.g. other input than service requirements).
Editor's note: It is FFS how PC5 QoS rule operation works for non-IP communication over NR PC5.
Figure 5.4.1.1.2-1 illustrates how PC5 QoS parameters are derived for V2X communication over NR PC5.




Figure 5.4.1.1.2-1
: Deriving PC5 QoS parameters for V2X communication over NR PC5

For V2X communication over NR PC5 reference point, the PC5 QoS Flow is the finest granularity of QoS differentiation in the same destination identified by Destination Layer-2 ID. User Plane traffic with the same PFI receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The PFI is unique within a same destination. The UE assigns PFI based on the PC5 QoS parameters derived for V2X service.

Editor's note: It is FFS whether PFI and the corresponding PC5 QoS parameters need to be exchanged over PC5-S messages between two UEs for unicast link.
The UE maintains mapping of PFI to PC5 QoS parameters and the V2X service in a context per destination identified by Destination Layer-2 ID. When the UE assigns a new PFI for V2X service, the UE stores it with the corresponding PC5 QoS parameters and the V2X service (e.g. PSID or ITS-AID) in the context for the destination. When the UE releases the PFI, the UE removes it from the context for the destination. The context enables for the UE to determine whether PFI for the V2X packet for any V2X service from the V2X application layer exists already or new PFI needs to be assigned for the V2X packet. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 can be used as a context to store the PFI information.

The V2X layer provides the PFI and the corresponding PC5 QoS parameters to AS layer for Per-flow QoS model operations.
* * * * End of Changes * * * * 
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