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1. Introduction

According to the latest progress (agreed paper S2-2000978) in SA2#136Ah meeting, the PC5 unicast link modification procedure are used to the following aspects:

-
add new V2X service(s) to the existing PC5 unicast link.

-
remove V2X service(s) from the existing PC5 unicast link.

-
add new PC5 QoS Flow(s) in the existing PC5 unicast link.

-
modify existing PC5 QoS Flow(s) in the existing PC5 unicast link.

-
remove existing PC5 QoS Flow(s) in the existing PC5 unicast link.

2. Reason for Change

1. The following descriptions are missing in clause 6.1.2.3 PC5 unicast link modification procedure based on latest conclusion in agreed paper S2-2000978 of SA2#136AH meeting
- add new PC5 QoS Flow(s) in the existing PC5 unicast link.

- remove existing PC5 QoS Flow(s) in the existing PC5 unicast link.
Proposal 1: Add the operations for adding new PC5 QoS Flow(s) and removing existing PC5 QoS Flow(s) in the existing PC5 unicast link modification procedure.
2. According to the descriptions in 8.4.5, PC5 QoS flow descriptions has 3 operations as follows:

	0 0 1
Create new PC5 QoS flow description

0 1 0
Delete existing PC5 QoS flow description

0 1 1
Modify existing PC5 QoS flow description


This means there is no need to include the PC5 QoS flow modification operation code in the PC5 unicast link modification request message to specify the operation for PC5 QoS flows (such as adding new PC5 QoS flows).
Proposal 2: Delete the PC5 QoS flow modification operation code in the PC5 unicast link modification request message 
3. According to the following descriptions in TS23.287:

	5.2.1.4
Unicast mode communication over PC5 reference point

….

V2X Service Info and QoS Info are carried in PC5-S signalling messages and exchanged between two UEs as specified in clause 6.3.3. Based on the exchanged information, PFI is used to identify V2X service. When the receiving UE receives V2X service data over the established PC5 unicast link, the receiving UE determines the appropriate V2X service based on the PFI to forward the received V2X service data to the upper layer.


This means a PFI is uniquely associated with a V2X service in a PC5 unicast link.
When the initiating UE adds a new V2X service in an existing PC5 unicast link, the initiating UE includes V2X service identifier and the PQFI(s) with the operation code as “Create new PC5 QoS flow description”.  Once the target UE receives this request, the target UE can, based on the V2X service ID stored in unicast link profile, tell whether the operation of this modification request is to add new V2X service. For example, if the V2X service ID in the modification request message doesn’t exist in the stored unicast link profile and the operation code of PQFI(s) is “Create new PC5 QoS flow description”, the target UE can easily determine that the operation of the modification request is to add new V2X service

Similarly, for removing the existing V2X service, the initiating UE only includes the V2X service identifier in the modification request, the target UE can, based on the V2X service identifier stored in unicast link profile, tell whether the operation of this modification request is to remove existing V2X service. Since the V2X service ID in the modification request message has already been stored in the target UE’s unicast link profile and the there is no related PQFI(s)’s operation, the target UE will know that this operation is to delete the existing V2X service.

For adding new PC5 QoS flow(s), the initiating UE shall include the V2X service ID and the new PQFI(s) with the operation code as “Create new PC5 QoS flow description” in the modification request message. Since the V2X service ID has already been stored in the target UE’s link profile and the PQFI(s)’s operation code is “Create new PC5 QoS flow description”, the target UE will know that the operation of modification request is to add new PC5 QoS flows.

For the operation of modifying PC5 QoS flow(s), the initiating UE only includes the POFI(s) with the operation code as “Modify existing PC5 QoS flow description” in the modification request message. Since the PQFI(s) to be modified exists in the target UE’s link profile, the target UE, based on the PQFI(s) operation code, can easily figure out this operation is to modify existing PC5 QoS flow(s).

Similarly, for the operation of deleting PC5 QoS flow(s), the initiating UE only includes the POFI(s) with the operation code as “Delete existing PC5 QoS flow description” in the modification request message. Since the PQFI(s) to be deleted exists in the target UE’s link profile, the target UE, based on the PQFI(s) operation code, can easily figure out this operation is to delete existing PC5 QoS flow(s).
In one word, based on the V2X service identifier and PQFIs with the corresponding operation code in modification request message and the stored information in the unicast link profile, the target UE can distinguish the operation of this modification request. So, it is no need to include the link modification operation code in the PC5 unicast link modification message.

Proposal 3: Delete the link modification operation code in the PC5 unicast link modification request message 
3. Conclusions

The following changes are proposed based on the above analysis:
Proposal 1: Add the operations for adding new PC5 QoS Flow(s) and removing existing PC5 QoS Flow(s) in the existing PC5 unicast link modification procedure.
Proposal 2: Delete the PC5 QoS flow modification operation code in the PC5 unicast link modification request message 
Proposal 3: Delete the link modification operation code in the PC5 unicast link modification request message
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.587 v1.0.1.

* * * First Change * * * *

6.1.2.3.1
General

The purpose of the PC5 unicast link modification procedure is to:

a)
add new V2X service(s) to the existing PC5 unicast link;
b)
remove V2X service(s) from the existing PC5 unicast link;
c)
add new PC5 QoS flow(s) in the existing PC5 unicast link;

d)
modify existing PC5 QoS flow(s) in the existing PC5 unicast link; or
e)
remove existing PC5 QoS flow(s) in the existing PC5 unicast link.

In this procedure, the UE sending the DIRECT LINK MODIFICATION REQUEST message is called the "initiating UE" and the other UE is called the "target UE".
* * * Next Change * * * *

6.1.2.3.2
PC5 unicast link modification procedure initiated by initiating UE

The initiating UE shall meet the following pre-conditions before initiating this procedure for adding a new V2X service to the existing PC5 unicast link:

a)
there is a PC5 unicast link between the initiating UE and the target UE; and

b)
the pair of application layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the application layer in the initiating UE for this V2X service.
If the PC5 unicast link modification procedure is to add a new V2X service to the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:

a)
shall include the V2X service identifier received from upper layer; and
b)
shall include the PQFI and the corresponding PC5 QoS parameters

.
If the PC5 unicast link modification procedure is to remove an existing V2X service from the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)
shall include the V2X service identifier received from upper layer
.
If the PC5 unicast link modification procedure is to add new PC5 QoS flow(s) in the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, initiating UE:
a)
shall include the V2X service identifier received from upper layer; and
b)
shall include the PQFI(s) and the corresponding PC5 QoS parameters.
If the PC5 unicast link modification procedure is to modify any PC5 QoS flow(s) in the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)
shall include the PQFI(s) and the corresponding PC5 QoS parameters

.
If the PC5 unicast link modification procedure is to remove any PC5 QoS flow(s) in the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)
shall include the PQFI(s).
Editor's note:
It is FFS whether a DIRECT LINK MODIFICATION REQUEST message can contain multiple modification operations.

After the DIRECT LINK MODIFICATION REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's layer 2 ID for unicast communication and the target UE’s layer-2 ID for unicast communication, and start timer T5001. The UE shall not send a new DIRECT LINK MODIFICATION REQUEST message to the same target UE while timer T5001 is running.
Editor’s note:
The details of the timer T5001 are FFS.
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Figure 6.1.2.3.2: PC5 unicast link modification procedure
* * * Next Change * * * *

6.1.2.3.3
PC5 unicast link modification procedure accepted by the target UE
If the DIRECT LINK MODIFICATION REQUEST message is accepted, the target UE shall respond with the DIRECT LINK MODIFICATION ACCEPT message.

If the DIRECT LINK MODIFICATION REQUEST message is to add a new V2X service, add new PC5 QoS flow(s) or modify any existing PC5 QoS flow(s) in the PC5 unicast link, the target UE shall include in the DIRECT LINK MODIFICATION ACCEPT message:
a)
the PQFI and the corresponding PC5 QoS parameters that the target UE accepts.

If the DIRECT LINK MODIFICATION REQUEST message is to remove an existing V2X service in the PC5 unicast link, the target UE shall delete the V2X service identifier received in the DIRECT LINK MODIFICATION REQUEST message and the corresponding PQFI and PC5 QoS parameters from the profile associated with the PC5 unicast link.


* * * Next Change * * * *

6.1.2.3.4
PC5 unicast link modification procedure completion by the initiating UE

Upon receipt of the DIRECT LINK MODIFICATION ACCEPT message, the initiating UE shall stop timer T5001. 
* * * End of changes * * * *
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