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Abstract of the contribution: This paper proposes to update the solution #21 to complete the PC5 QoS for group communication.
1. Introduction
The following aspects are clarified:

(1) The solution#21 implies that PC5 QoS parameters are linked to application layer Group, which should be clearly defined.
(2) When no Group Identifier is passed from application layer, the PC5 communication falls back to broadcast and thus the PC5 QoS operation defined in solution #19 should be used.

(3) For the Source L2 ID for group communication, it should be self-assigned by the UE as we did in the broadcast communication.
2. Proposal
It is proposed to agree on the following texts.
* * * * Start of Change * * * * 

6.21
Solution #21: Group communication enhancement for NR PC5 
6.21.1
Functional Description
6.21.1.1
General description

This solution addresses key issue#1 (clause 5.1) "Support of eV2X Group Communicaiton", key issue#4 (clause 5.4) "Support of PC5 QoS framework enhancement for eV2X". 

This solution addressed the support of the groupcast operation introduced in NR PC5 at AS layer. The solution follow the general principles established in Solution #1 (clause 6.1) that the group management is peformed by Application Layer; and uses the QoS Model introduced in Solution#19 (clause 6.19). 

6.21.1.2
Solution description

This solution follows the below principles when NR PC5 is the selected RAT:

-
V2X Layer informs the Access Stratum (AS) Layer of the Destination L2 ID for the group communication transmission, based on group identifier provided by Application Layer;
-
V2X Layer informs the Access Stratum (AS) Layer of the Source L2 ID (self-assigned by the UE) for the group communication transmission.
-
V2X Layer informs the Access Stratum Layer of the communication type, and QoS parameters (including 5QI and Range) for the group communication traffic;

-
V2X Layer informs the Access Stratum Layer of the Destination L2 ID for the group communication reception;

-
When V2X Layer receives no group information from Application Layer, it should use then use the configured mapping, e.g. derive destination L2 ID based on PSID/ITS-AID mapping, derive the PC5 QoS parameters as defined in clause 6.19.2.2, and use those for the operation;

-
V2X Layer coverts the Group Identifier provided by Application Layer into the Destination L2 ID, using a mechanism defined by stage 3.           
NOTE 1:
Different Destination L2 IDs may be used for different QoS levels. 

NOTE 2:
Stage 3 needs to standardize the mechanism to be used by both transmitting and receiving UE, e.g. a specific hash function. 

Editor's note: SA3 should be involved to evaluate if there is a need to protect the group communication at link layer, and if additional signaling is required.
6.21.2
Procedures
With referenc to Figure 6.21.2-1, the operations of the Transmitting UE (Tx UE) and Receiving UE (Rx UE) are presented. 
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Figure 6.21.2-1: End to end group communication operation

As concluded in Solution #1 (clause 6.1), the group management is carried out in Application Layer, and therefore, the Group Identifier is determined by Application Layer and passed down to the V2X layer. 

For the Tx UE side, the V2X Layer converts the Group Identifier into the form of a Destination L2 ID. The Destination L2 ID is passed down from the V2X Layer to the AS layer. The Source L2 ID self-assigned by the UE and is provided by the V2X Layer to the AS layer.   

In addition, from the Application Layer, QoS parameters associated with the group communication, identified by the Group Identifier, is indicated to the V2X Layer via the control interface. The QoS parameters include the characteristics represented by 5QI (as explained in Solution #19), and the Range parameter. 

When the Application Layer pass down the data packet that is associated with the Gorup Identifer, the V2X Layer tag the packet with the configured QoS settings (5QI and Range) and pass those down to AS Layer. The V2X Layer also indicates to the AS Layer that it is for group communication, in order to differentiate it from broadcast traffic.

At the Rx UE side, the V2X Layer also passes the Destination L2 ID converted from the Group Identifier to the AS Layer, such that it would be able to manage the receiving operation, e.g. performing HARQ.   

NOTE:
The mechanism to convert the Group Identifier to L2 ID is defined by stage 3.
For the data traffic from the Application Layer without the Group Identifier associated, V2X Layer treats them with legacy operation, i.e. using PSID/ITS-AID mapping to determine destination L2 ID and using the PC5 QoS operation defined in clause 6.19.2.2.
When PC5 is used for the transmission of eV2X messages, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:
-
PC5 QoS parameters (i.e. 5QI) defined in clause 6.19.1.2 applies to the eV2X communication over PC5.
-
The application layer sets the PC5 QoS parameters for each application layer Group when passing eV2X messages to lower layer for transmission.

-
The mapping of application layer Group Identifier to PC5 QoS parameters is configuration on the UE.
When the network scheduled operation mode is used, following additional principles apply:
-
UE provides PC5 QoS information reflecting PC5 QoS parameters to the eNB for resources request.

-
eNB can use the PC5 QoS information reflecting PC5 QoS parameters for QoS handling.
When the autonomous resources selection mode is used, following additional principle applies:
-
The UE can use the PC5 QoS parameters for PC5 QoS handling.
6.21.3
Impact on existing entities and interfaces
Following are the impacts to the UE:
-
Enhanced interactions between upper layer and the UE regarding the group identifier and QoS requirements.
-
UE needs to convert the Group Identifier provided by upper layer to the destinaition L2 ID used by AS layer.

NOTE:
The mechanism to convert the Group Identifier to L2 ID is defined by stage 3.
6.21.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.21.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.
* * * * End of Changes * * * * 
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