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1. Introduction
This paper will discuss on some identified issue on supporting multiple V2X services during the direct link establishment procedure.
2. Discussion
2.1. Multiple V2X service identifiers during the direct link establishment procedure
According to TS 23.287 v16.1.0, one PC5 unicast link contains more than one V2X services.
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Figure 5.2.1.4-1 / TS 23.287 v16.1.0: Example of PC5 Unicast Links

The following principles apply when the V2X communication is carried over PC5 unicast link:

-
A PC5 unicast link between two UEs allows V2X communication between one or more pairs of peer V2X services in these UEs. All V2X services in the UE using the same PC5 unicast link use the same Application Layer ID.

(…)

-
One PC5 unicast link supports one or more V2X service types (e.g. PSIDs or ITS-AIDs) if these V2X service types are at least associated with the pair of peer Application Layer IDs for this PC5 unicast link. (…)
When establishing a PC5 unicast link, multiple V2X service identifiers can be included in a Direct Communication Request message as specified in clause 6.3.3.1 of TS 23.287 v16.1.0.
	…

3.
UE-1 sends a Direct Communication Request message to initiate the unicast layer-2 link establishment procedure. The Direct Communication Request message includes:

-
Source User Info: the initiating UE's Application Layer ID (i.e. UE-1's Application Layer ID).
-
If the V2X application layer provided the target UE's Application Layer ID in step 2, the following information is included:

-
Target User Info: the target UE's Application Layer ID (i.e. UE-2's Application Layer ID).
-
V2X Service Info: the information about V2X Service(s) requesting Layer-2 link establishment (e.g. PSID(s) or ITS-AID(s)).
-
Security Information: the information for the establishment of security.

…


Current CT1 specification in TS 24.587 specifies that during the direct link establishment procedure only one V2X service identifier can be included. This is not aligned with stage 2 requirements.
So it is obvious that a DIRECT LINK ESTABLISHMENT REQUEST message is allowed to include more than one V2X services that each service is idetified by a V2X service type (i.e. V2X service identifier in CT1).
Observation 1. One or more V2X services are allowed to be included in a PC5 unicast link during the direct link establishment procedure.
Proposal 1. Current description and coding of direct link establishment request message shall be updated to support inclusion of multiple V2X service identifiers

2.2. Coding of V2X service identifier IE
Another issue in TS 24.587 is that the length of V2X service identifier is not determined yet and FFS, although the DIRECT LINK ESTABLISHMENT REQUEST message content specified in table 7.3.1.1.1 define the length as 4 octets. Although the format of the V2X service identifier parameter is out of scope of CT1, we can refer some possible V2X service id defined by other standardization body than 3GPP, e.g. PSID or ITS-AID mentioned in TS 23.287. In ISO 17419, some ITS-AID/PSID number is assigned, and the maximum length is 4 octets (32 bits), which can supports maximum 2^32 IDs which seems enough for future use.

Proposal 2. Length of one V2X service identifier IE can be 4 octets based on the assigned number of ITS-AID.

As mentioned in the observation 1 and proposal 1, the V2X service identifier IE in the DIRECT LINK ESTABLISHMENT REQUEST message should be modified. Then the question is how many V2X services can be requested in a single procedure? This is not defined in SA2 nor CT1, so CT1 needs to determine the maximum number. At least 8 would be desired in a similar manner number of S-NSSAI in an NSSAI is determined. But we also consider the issue of association between V2X service and PC5 QoS flow descriptions. This aspect will be analyzed in clause 2.3 of this paper.

Last thing to consider is that since multiple V2X service ids are included, this IE should include the length field, so it is proposed to change V2X service identifier IE to type 4 information element with length field.
Proposal 3. V2X service identifier IE should be type 4 information element with length field.
2.3. Association between V2X service and PC5 QoS flow descriptions
As depicted in Figure 5.2.1.4-1 in TS 23.287, as well as specified above, one unicast liml supports multiple V2X services, while each V2X services can have one or more PC5 QoS flow. That is, there can be multiple V2X service identifiers and multiple QoS flow descriptions per each V2X services exchanged during the unicast link establishment procedure. If we assumt that the proposal 1 above is technically correct and acceptable, a new issue may occur. Current QoS flow descriptions IE defined in TS 24.587 has a following structure:
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Figure 8.4.5.2: PC5 QoS flow description 

Each PC5 QoS flow description entries should be binded to specific V2X service according to the stage 2 requirements. However, if we assume that multiple V2X sevice identifiers are included in a single DIRECT LINK ESTABLISHMENT REQUEST message, which V2X service is associated with each QoS flow description entry should be considered. 

Observation 2. If multiple V2X service identifiers are included in a single DIRECT LINK ESTABLISHMENT REQUEST message, the association between QoS flow description entry and V2X service should be considered.

SA2 also agreed S2-1912001 to update PC5 unicast link establishment for security protection taking SA3’s guidance into account as follows:

Assumption 2: Direct Communication Request can be sent unprotected. Its contents should be restricted to information needed to establish security between the UEs.

So while V2X service id(s) remain in the DIRECT LINK ESTABLISHMENT REQUEST message, the QoS flow descriptions should be removed from the message and included in “security setup complete” mesaage later. So this aspect also requires indicating associated V2X service in each PC5 QoS flow description.

We analyzed some possible way forwards.

Alt a) V2X service ID in each QoS flow description

This is a straightforward method. Every QoS flow description has a field on which V2X service will use this QoS flow description. But, as we suggested V2X service id itself is 4 octets, which may increase overhead of PC5 QoS Flow descriptions.
If CT1 agrees this way forward, the coding of QoS flow descriptions IE can be modified as depicted below:
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Figure 8.4.5.2: PC5 QoS flow description 

Alt b) entry order index of V2X service identifiers
To deduce the overhead of 4 octets-long V2X service identifiers, another alternative way can be used with shorter index instead of full ids. For example, when the initiating UE includes multiple V2X service ids in DIRECT LINK ESTABLISHMENT REQUEST:
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	V2X service identifiers IEI
	octet 1

	Length of V2X service identifiers contents
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	V2X service identifier 1
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Each id’s entry order number (V2X service identifier “n”) can be the designated index number, which needs to be stored in both UEs. In this way, each QoS flow description can indicate this index number in each descriptions.

Back to the number of V2X sevice identifers in one message discussed in clause 2.2, if we use 5 bits of spare bits in current PC5 QoS flow descriptions, this maximum number can be 32 which seems large enough and futureproof. In this case, PC5 QoS flow description can be modified as depicted below:
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Figure 8.4.5.2: PC5 QoS flow description 

Table 8.4.4.1: PC5 QoS flow descriptions information element

	PC5 QoS flow identifier (PQFI) (bits 6 to 1 of octet 4)

PQFI field contains the PC5 QoS flow identifier.

Bits

6 5 4 3 2 1

0 0 0 0 0 1
PQFI 1


to

1 1 1 1 1 1
PQFI 63

The UE shall not set the PQFI value to 0.



	Operation code (bits 8 to 6 of octet 5)

Bits

8 7 6

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

All other values are reserved.



	V2X service identifier index (bits 5 to 1 of octet 5)

The V2X service identifier index field contains the binary coding for the index order of each V2X service identifiers in the V2X service identifier IE of the DIRECT LINK ESTABLISHMENT REQUEST message provided by the initiating UE.
(…)


This approach saves 4 octets of each PC5 QoS flow description, but more complex than Alt a.
Comparison of two alternatives are shown the table below.

	
	Alt a. using full V2X service ID
	Alt b. using entry order index of V2X service ID

	Pros
	Low UE complexity

(No need for storing exact order of V2X service IDs)


	No additional overhead
(utilize spare bits in current definition)

	Cons
	4 octets overhead for each QoS flow descriptions


	UE complex increased

(need to store the order of V2X service IDs and match the index number with stored list)




The author of this discussion paper does not have strong preference, so can live with both alternatives. The author will follow the group’s preference.
Since the changes brought by alt b requires more work, we provide a companion pCR based on alt b, but upon the group’s decision we can update the contents of the pCR.

3. Conclusion

In this paper, we analyzed some misalignment between stage 2 and stage 3. The obervations and the proposals in this paper are as follows:

Observation 1. One or more V2X services are allowed to be included in a PC5 unicast link during the direct link establishment procedure.
Observation 2. If multiple V2X service identifiers are included in a single DIRECT LINK ESTABLISHMENT REQUEST message, the association between QoS flow description entry and V2X service should be considered.

ffffff
Proposal 1. Current description and coding of direct link establishment request message shall be updated to support inclusion of multiple V2X service identifiers
Proposal 2. Length of one V2X service identifier IE can be 4 octets based on the assigned number of ITS-AID.
Proposal 3. V2X service identifier IE should be type 4 information element with length field.

Also in order to resolve issue identified by obervation 2, two alternative way forwards are proposed:

Alt a) V2X service ID in each QoS flow description

Alt b) entry order index of V2X service identifiers
In this meeting, the author proposed companion pCR C1-200597 for proposal 1, 2 and 3, and another pCR in C1-200598 for alternative solution to resolve issues in observation 2.
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