Page 1



3GPP TSG-SA WG2 Meeting #138E (e-meeting) 
S2-2003059
April 20 - 24, 2020, Elbonia













(revision of S2-20xxxxx)
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	23.287
	CR
	0130
	rev
	-
	Current version:
	16.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	
	Core Network
	


	

	Title:

	Clarification on mapping relationship between V2X Service and PFI for a PC5 unicast link

	
	

	Source to WG:
	LG Electronics, Intel

	Source to TSG:
	SA2

	
	

	Work item code:
	eV2XARC
	
	Date:
	2020-03-31

	
	
	
	
	

	Category:
	C
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	The mapping relationship between V2X Service and PFI (i.e. PC5 QoS Flow) for a PC5 unicast link needs to be clarified as below:
-
When multiple V2X service types compose a PC5 unicast link, the mapping between V2X Service and PFI can be n:1 which means the UE can multiplex V2X service data from different V2X services into the same PC5 QoS Flow.
This is based on the assumption that the Application layer can identify the destined V2X service for V2X service data received over the established PC5 unicast link using, e.g. application layer header.
In addition, which information related to the PC5 QoS Flow is maintained in a Unicast Link Profile as well as which information is contained in the QoS Info included in the PC5-S messages need to be clarified.


	
	

	Summary of change:
	In §5.2.1.4, 
- clarify the mapping relationship between V2X Service and PFI described above.
- remove the description about using PFI for identifying the destined V2X service.

- clarify which information related to the PC5 QoS Flow is maintained in a Unicast Link Profile.

In §5.4.1.1.3,
- re-structure which information is maintained for a PC5 QoS Flow.

In §5.4.1.1.4,
- re-name IP Packet Filter Set to V2X IP Packet Filter Set.

- re-name V2X Packet Filter Set to V2X non-IP Packet Filter Set.

In §6.3.3.1 and §6.3.3.4, 
- clarify which information is contained in the QoS Info.

In §6.3.3.4, 
- remove the V2X service level link modification operations.


	
	

	Consequences if not approved:
	Mapping relationship between V2X Service and PFI for a PC5 unicast link is unclear.


	
	

	Clauses affected:
	5.2.1.4, 5.4.1.1.3, 5.4.1.1.4, 6.3.3.1, 6.3.3.4

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


* * * * Start of 1st Change * * * * 

5.2.1.4
Unicast mode communication over PC5 reference point

Unicast mode of communication is only supported over NR based PC5 reference point. Figure 5.2.1.4-1 illustrates an example of PC5 unicast links.
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Figure 5.2.1.4-1: 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.

NOTE 1:
An Application Layer ID can change in time as described in clauses 5.6.1.1 and 6.3.3.2, due to privacy. This does not cause a re-establishment of a PC5 unicast link. The UE triggers a Link Identifier Update procedure as specified in clause 6.3.3.2.
-
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. For example, as illustrated in Figure 5.2.1.4-1, UE A and UE B have two PC5 unicast links, one between peer Application Layer ID 1/UE A and Application Layer ID 2/UE B and one between peer Application Layer ID 3/UE A and Application Layer ID 4/UE B.

NOTE 2:
A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE.

-
A PC5 unicast link supports V2X communication using a single network layer protocol e.g. IP or non-IP.

-
A PC5 unicast link supports per-flow QoS model as specified in clause 5.4.1.
-
When multiple V2X service types compose a PC5 unicast link, one PC5 QoS Flow identified by PFI may be associated with more than one V2X service types.
When the Application layer in the UE initiates data transfer for a V2X service type which requires unicast mode of communication over PC5 reference point:

-
the UE shall reuse an existing PC5 unicast link if the pair of peer Application Layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the application layer in the UE for this V2X service, and modify the existing PC5 unicast link to add this V2X service type as specified in clause 6.3.3.4; otherwise

-
the UE shall trigger the establishment of a new PC5 unicast link as specified in clause 6.3.3.1.
After successful PC5 unicast link establishment, UE A and UE B use the same pair of Layer-2 IDs for subsequent PC5-S signalling message exchange and V2X service data transmission as specified in clause 5.6.1.4. The V2X layer of the transmitting UE indicates to the AS layer whether a transmission is for a PC5-S signalling message (i.e. Direct Communication Request/Accept, Link Identifier Update Request/Response/Ack, Disconnect Request/Response, Link Modification Request/Accept) or V2X service data.

For every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. Each PC5 unicast link is associated with a Unicast Link Profile which includes:


-
Application Layer ID and Layer-2 ID of UE A; and

-
Application Layer ID and Layer-2 ID of UE B; and

-
network layer protocol used on the PC5 unicast link; and

-
the information about PC5 QoS Flow(s). For each PC5 QoS Flow, the PC5 QoS Context and the PC5 QoS Rule(s) as defined in clause 5.4.1.1.3.
For privacy reason, the Application Layer IDs and Layer-2 IDs may change as described in clauses 5.6.1.1 and 6.3.3.2 during the lifetime of the PC5 unicast link and, if so, shall be updated in the Unicast Link Profile accordingly. The UE uses PC5 Link Identifier to indicate the PC5 unicast link to V2X Application layer, therefore V2X Application layer identifies the corresponding PC5 unicast link even if there are more than one unicast link associated with one V2X service type (e.g. the UE establishes multiple unicast links with multiple UEs for a same V2X service type).

The Unicast Link Profile shall be updated accordingly after a Layer-2 link modification for an established PC5 unicast link as specified in clause 6.3.3.4 or Layer-2 link identifier update as specified in clause 6.3.3.2.

Upon receiving an indication from the AS layer that the PC5-RRC connection was released due to RLF, the V2X layer in the UE locally releases the PC5 unicast link associated with this PC5-RRC connection. The AS layer uses PC5 Link Identifier to indicate the PC5 unicast link whose PC5-RRC connection was released.
When the PC5 unicast link has been released as specified in clause 6.3.3.3, the V2X layer of each UE for the PC5 unicast link informs the AS layer that the PC5 unicast link has been released. The V2X layer uses PC5 Link Identifier to indicate the released unicast link.

* * * * Start of 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. 
For a PC5 QoS Flow identified by a PFI, the following information is maintained in the V2X layer of the UE:
-
A PC5 QoS Context includes 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) (e.g. PSID(s) or ITS-AID(s)). 
-
One or more PC5 QoS Rule(s). Each PC5 QoS Rule contains 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.
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, 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, or the PC5 Link Identifier for unicast.

In addition, the V2X layer also provides the communication mode (e.g. broadcast, groupcast, unicast), radio frequencies, 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 (e.g. identified by PSIDs or ITS-AIDs) associated with different radio frequencies 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, the L2 link goes to all UEs in proximity identified by the destination Layer-2 ID.

* * * * Start of Next Change * * * * 

5.4.1.1.4
PC5 Packet Filter Set

PC5 Packet Filter Set supports two types of packet filters, i.e. the V2X IP Packet Filter Set and the V2X non-IP Packet Filter Set. A PC5 QoS Rule contains either the V2X IP Packet Filter Set or the V2X non-IP Packet Filter Set.

The V2X IP Packet Filter Set is same to the IP Packet Filter Set defined in TS 23.501 [6] clause 5.7.6.2.

The V2X non-IP Packet Filter Set shall support Packet Filters based on at least any combination of:

-
V2X Service type (e.g. PSID or ITS-AID);

-
Source/Destination Layer-2 ID;

-
Application Layer ID (e.g. Station ID);

-
Extension parameters.

Editor's note:
Stage 3 can determine the Extension parameters to support, for example, input parameters from upper layer protocols or extension header fields (e.g. the TC field of GeoNetworking Common header, WAVE Information Element Extension, etc.).

* * * * Start of Next Change * * * * 

6.3.3.1
Layer-2 link establishment over PC5 reference point
To perform unicast mode of V2X communication over PC5 reference point, the UE is configured with the related information as described in clause 5.1.2.1.
Figure 6.3.3.1-1 shows the layer-2 link establishment procedure for unicast mode of V2X communication over PC5 reference point.


[image: image3.emf]UE-1

5a. Direct Communication Accept (Unicast)

UE-2 UE-3 UE-4

2. V2X application layer 

provides application 

information for PC5 

unicast communication. 

1. UE-2 determines 

the destination 

Layer-2 ID for 

signalling reception. 

1. UE-3 determines 

the destination 

Layer-2 ID for 

signalling reception. 

1. UE-4 determines 

the destination 

Layer-2 ID for 

signalling reception. 

3. Direct Communication Request (Broadcast or Unicast)

A) UE oriented Layer-2 link establishment 

B) V2X Service oriented Layer-2 link establishment 

5b. Direct Communication Accept (Unicast)

6. V2X service data over unicast link 

5b. Direct Communication Accept (Unicast)

6. V2X service data over unicast link 

6. V2X service data over unicast link 

4a. Security Establishment 

4b. Security Establishement 

4b. Security Establishment 


Figure 6.3.3.1-1: Layer-2 link establishment procedure

1.
The UE(s) determine the destination Layer-2 ID for signalling reception for PC5 unicast link establishment as specified in clause 5.6.1.4. The destination Layer-2 ID is configured with the UE(s) as specified in clause 5.1.2.1.

2.
The V2X application layer in UE-1 provides application information for PC5 unicast communication. The application information includes the V2X service type(s) (e.g. PSID(s) or ITS-AID(s)) of the V2X application and the initiating UE's Application Layer ID. The target UE's Application Layer ID may be included in the application information.


The V2X application layer in UE-1 may provide V2X Application Requirements for this unicast communication. UE-1 determines the PC5 QoS parameters and PFI as specified in clause 5.4.1.4.

If UE-1 decides to reuse the existing PC5 unicast link as specified in clause 5.2.1.4, the UE triggers Layer-2 link modification procedure as specified in clause 6.3.3.4.

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.

NOTE 1:
The Security Information and the necessary protection of the Source User Info and Target User Info are defined by SA WG3.


The source Layer-2 ID and destination Layer-2 ID used to send the Direct Communication Request message are determined as specified in clauses 5.6.1.1 and 5.6.1.4. The destination Layer-2 ID may be broadcast or unicast Layer-2 ID. When unicast Layer-2 ID is used, the Target User Info shall be included in the Direct Communication Request message.

UE-1 sends the Direct Communication Request message via PC5 broadcast or unicast using the source Layer-2 ID and the destination Layer-2 ID.

4.
Security with UE-1 is established as below:

4a.
If the Target User Info is included in the Direct Communication Request message, the target UE, i.e. UE-2, responds by establishing the security with UE-1.

4b.
If the Target User Info is not included in the Direct Communication Request message, the UEs that are interested in using the announced V2X Service(s) over a PC5 unicast link with UE-1 responds by establishing the security with UE-1.

NOTE 2:
The signalling for the Security Procedure is defined by SA WG3.


When the security protection is enabled, UE-1 sends the following information to the target UE:

-
If IP communication is used:

-
IP Address Configuration: For IP communication, IP address configuration is required for this link and indicates one of the following values:

-
"IPv6 Router" if IPv6 address allocation mechanism is supported by the initiating UE, i.e., acting as an IPv6 Router; or

-
"IPv6 address allocation not supported" if IPv6 address allocation mechanism is not supported by the initiating UE.

-
Link Local IPv6 Address: a link-local IPv6 address formed locally based on RFC 4862 [21] if UE-1 does not support the IPv6 IP address allocation mechanism, i.e. the IP Address Configuration indicates "IPv6 address allocation not supported".

-
QoS Info: the information about PC5 QoS Flow(s) to be added. For each PC5 QoS Flow, the PC5 QoS Rule(s), the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.) and the associated V2X service type(s) (e.g. PSID(s) or ITS-AID(s)). The target UE may use the PC5 Packet Filter Set and the precedence value included in the PC5 QoS Rule(s) provided by UE-1 to derive a PC5 QoS Rule(s) for itself.

The source Layer-2 ID used for the security establishment procedure is determined as specified in clauses 5.6.1.1 and 5.6.1.4. The destination Layer-2 ID is set to the source Layer-2 ID of the received Direct Communication Request message.


Upon receiving the security establishment procedure messages, UE-1 obtains the peer UE's Layer-2 ID for future communication, for signalling and data traffic for this unicast link.

5.
A Direct Communication Accept message is sent to UE-1 by the target UE(s) that has successfully established security with UE-1:
5a.
(UE oriented Layer-2 link establishment) If the Target User Info is included in the Direct Communication Request message, the target UE, i.e. UE-2 responds with a Direct Communication Accept message if the Application Layer ID for UE-2 matches.

5b.
(V2X Service oriented Layer-2 link establishment) If the Target User Info is not included in the Direct Communication Request message, the UEs that are interested in using the announced V2X Service(s) respond to the request by sending a Direct Communication Accept message (UE-2 and UE-4 in Figure 6.3.3.1-1).


The Direct Communication Accept message includes:

-
Source User Info: Application Layer ID of the UE sending the Direct Communication Accept message.

-
QoS Info: the information about PC5 QoS Flow(s) requested by UE-1. For each PC5 QoS Flow, the PC5 QoS Rule(s), the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc) and the associated V2X service type(s) (e.g. PSID(s) or ITS-AID(s)).
-
If IP communication is used:

-
IP Address Configuration: For IP communication, IP address configuration is required for this link and indicates one of the following values:

-
"IPv6 Router" if IPv6 address allocation mechanism is supported by the target UE, i.e., acting as an IPv6 Router; or

-
"IPv6 address allocation not supported" if IPv6 address allocation mechanism is not supported by the target UE.

-
Link Local IPv6 Address: a link-local IPv6 address formed locally based on RFC 4862 [21] if the target UE does not support the IPv6 IP address allocation mechanism, i.e. the IP Address Configuration indicates "IPv6 address allocation not supported", and UE-1 included a link-local IPv6 address in the Direct Communication Request message. The target UE shall include a non-conflicting link-local IPv6 address.


If both UEs (i.e. the initiating UE and the target UE) selected to use link-local IPv6 address, they shall disable the duplicate address detection defined in RFC 4862 [21].

NOTE 3:
When either the initiating UE or the target UE indicates the support of IPv6 router, corresponding address configuration procedure would be carried out after the establishment of the layer 2 link, and the link-local IPv6 addresses are ignored.


The V2X layer of the UE that established PC5 unicast link passes the PC5 Link Identifier assigned for the unicast link and the PC5 unicast link related information down to the AS layer. The PC5 unicast link related information includes Layer-2 ID information (i.e. source Layer-2 ID and destination Layer-2 ID). This enables the AS layer to maintain the PC5 Link Identifier together with the PC5 unicast link related information.
6.
V2X service data is transmitted over the established unicast link as below:

The PC5 Link Identifier, and PFI are provided to the AS layer, together with the V2X service data.


Optionally in addition, the Layer-2 ID information (i.e. source Layer-2 ID and destination Layer-2 ID) is provided to the AS layer.

NOTE 4:
It is up to UE implementation to provide the Layer-2 ID information to the AS layer.


UE-1 sends the V2X service data using the source Layer-2 ID (i.e. UE-1's Layer-2 ID for this unicast link) and the destination Layer-2 ID (i.e. the peer UE's Layer-2 ID for this unicast link).
NOTE 5:
PC5 unicast link is bi-directional, therefore the peer UE of UE-1 can send the V2X service data to UE-1 over the unicast link with UE-1.
* * * * Start of Next Change * * * * 

6.3.3.4
Layer-2 link modification for a unicast link
Figure 6.3.3.4-1 shows the layer-2 link modification procedure for a unicast link. This procedure is used to:



-
add new PC5 QoS Flow(s) in the existing PC5 unicast link.
-
This covers the case for adding new PC5 QoS Flow(s) to the exisiting V2X service(s) as well as the case for adding new PC5 QoS Flow(s) to new V2X service(s).
-
modify existing PC5 QoS Flow(s) in the existing PC5 unicast link.
-
This covers the case for modifying the PC5 QoS parameters for existing PC5 QoS Flow(s).
-
This also covers the case for removing the associated V2X service(s) from existing PC5 QoS Flow(s) as well as the case for associating new V2X service(s) with existing PC5 QoS Flow(s).
-
remove existing PC5 QoS Flow(s) in the existing PC5 unicast link.
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Figure 6.3.3.4-1: Layer-2 link modification procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.

1.
The V2X application layer in UE-1 provides application information for PC5 unicast communication. The application information includes the V2X service type(s) (e.g. PSID(s) or ITS-AID(s)) of the V2X application(s) and the initiating UE's Application Layer ID. The target UE's Application Layer ID may be included in the application information. If UE-1 decides to reuse the existing PC5 unicast link as specified in clause 5.2.1.4, so decides to modify the unicast link established with UE-2, UE-1 sends a Link Modification Request to UE-2.


The Link Modification Request message includes:






a)
To add new PC5 QoS Flow(s) in the existing PC5 unicast link:


-
QoS Info: the information about PC5 QoS Flow(s) to be added. For each PC5 QoS Flow, the PC5 QoS Rule(s), the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc) and the associated V2X service type(s) (e.g. PSID(s) or ITS-AID(s)). UE-2 may use the PC5 Packet Filter Set and the precedence value included in the PC5 QoS Rule(s) provided by UE-1 to derive a PC5 QoS Rule(s) for itself.
b)
To modify PC5 QoS Flow(s) in the existing PC5 unicast link:

-
QoS Info: the information about PC5 QoS Flow(s) to be modified. For each PC5 QoS Flow, the PC5 QoS Rule(s), the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc) and the associated V2X service type(s) (e.g. PSID(s) or ITS-AID(s)). UE-2 may use the PC5 Packet Filter Set and the precedence value included in the PC5 QoS Rule(s) provided by UE-1 to update or derive a PC5 QoS Rule(s) for itself.
c)
To remove PC5 QoS Flow(s) in the existing PC5 unicast link:

-
PFI(s).

2.
UE-2 responds with a Link Modification Accept message.

The Link Modification Accept message includes:

-
For case a) and case b) described in step 1:

-
QoS Info: the information about PC5 QoS Flow(s) requested by UE-1. For each PC5 QoS Flow, the PC5 QoS Rule(s), the corresponding PC5 QoS parameters (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc) and the associated V2X service type(s) (e.g. PSID(s) or ITS-AID(s)).
The V2X layer of each UE provides information about the unicast link modification to the AS layer. This enables the AS layer to update the context related to the modified unicast link.
* * * * End of Changes * * * *
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�This doesn’t need to be mentioned again and again.
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