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Abstract of the contribution: This paper proposes to discuss and define details of NR PC5 QoS model and mechanisms.
1. Discussion
In the previous meeting, per flow QoS model for NR PC5 was taken for all cast (i.e. broadcast, groupcast, unicast) and the following diagram was captured in clause 5.4.1.1 of TS 23.287.
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Figure 5.4.1.1-1: Per-Flow PC5 QoS Model for NR PC5
Regarding NR PC5 QoS model, the following issues should be investigated and defined:
· What is input from Application layer for QoS (e.g. QoS requirements) to the V2X layer and what is output by the V2X layer (e.g. QoS parameters)?

· For broadcast, groupcast, unicast

· For non-IP communication, IP communication

· When/how SLRB is created and when/how SDAP configuration is created?

· For Mode 1 (network scheduled operation mode), Mode 2 (UE autonomous resources selection mode)
[1] "PC5 QoS rule" - Input from Application layer and Output by V2X layer
According to QoS mechanisms for Uu defined in TS 23.501 and TS 23.502, UE receives QoS rules mainly including "Packet filter" information and "QFI" from SMF while SDAP configuration mainly including "mapping between QoS Flow to DRB" information is provided by NG-RAN to UE. In addition, QoS flow descriptions mainly including 5QI, MFBR/GFBR, etc can be optionally provided by SMF to UE.
	
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	QoS rule identifier
	octet 4

	
	Length of QoS rule
	octet 5

	
	
	octet 6

	
	Rule operation code
	DQR bit
	Number of packet filters
	octet 7

	
	Packet filter list
	octet 8*

octet m*

	
	QoS rule precedence
	octet m+1*

	
	0

Spare
	Segregation
	QoS flow identifier (QFI)
	octet m+2*


Figure 9.11.4.13.2: QoS rule (u=m+2) // excerpted from TS 24.501
Table 9.11.4.13.1: QoS rules information element

	QoS rule identifier (octet 4)

The QoS rule identifier field is used to identify the QoS rule. 
Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
no QoS rule identifier assigned

0 0 0 0 0 0 0 1
QRI 1


to

1 1 1 1 1 1 1 1
QRI 255

The network shall not set the QRI value to 0.

…
Packet filter component type identifier
Bits
8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 1
Match-all type
0 0 0 1 0 0 0 0
IPv4 remote address type
0 0 0 1 0 0 0 1
IPv4 local address type 
0 0 1 0 0 0 0 1
IPv6 remote address/prefix length type
0 0 1 0 0 0 1 1
IPv6 local address/prefix length type
0 0 1 1 0 0 0 0
Protocol identifier/Next header type
0 1 0 0 0 0 0 0
Single local port type
0 1 0 0 0 0 0 1
Local port range type
0 1 0 1 0 0 0 0
Single remote port type 
0 1 0 1 0 0 0 1
Remote port range type
0 1 1 0 0 0 0 0
Security parameter index type
0 1 1 1 0 0 0 0
Type of service/Traffic class type
1 0 0 0 0 0 0 0
Flow label type

1 0 0 0 0 0 0 1
Destination MAC address type
1 0 0 0 0 0 1 0
Source MAC address type
1 0 0 0 0 0 1 1
802.1Q C-TAG VID type
1 0 0 0 0 1 0 0
802.1Q S-TAG VID type
1 0 0 0 0 1 0 1
802.1Q C-TAG PCP/DEI type
1 0 0 0 0 1 1 0
802.1Q S-TAG PCP/DEI type
1 0 0 0 0 1 1 1
Ethertype type

All other values are reserved.

…


RadioBearerConfig information element // excerpted from TS 38.331
-- ASN1START

-- TAG-RADIOBEARERCONFIG-START

RadioBearerConfig ::=                   SEQUENCE {

    srb-ToAddModList                        SRB-ToAddModList                    OPTIONAL,   -- Cond HO-Conn

    srb3-ToRelease                          ENUMERATED{true}                    OPTIONAL,   -- Need N

    drb-ToAddModList                        DRB-ToAddModList                    OPTIONAL,   -- Cond HO-toNR

    drb-ToReleaseList                       DRB-ToReleaseList                   OPTIONAL,   -- Need N

    securityConfig                          SecurityConfig                       OPTIONAL,   -- Need M

    ...

}

SRB-ToAddModList ::=                    SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=                        SEQUENCE {

    srb-Identity                            SRB-Identity,

    reestablishPDCP                         ENUMERATED{true}                     OPTIONAL,   -- Need N

    discardOnPDCP                           ENUMERATED{true}                      OPTIONAL,   -- Need N

    pdcp-Config                             PDCP-Config                            OPTIONAL,   -- Cond PDCP

    ...

}

DRB-ToAddModList ::=                    SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod

DRB-ToAddMod ::=                        SEQUENCE {

    cnAssociation                           CHOICE {

        eps-BearerIdentity                      INTEGER (0..15),                           -- EPS-DRB-Setup

        sdap-Config                             SDAP-Config                                   -- 5GC

    }                                                                                OPTIONAL,   -- Cond DRBSetup

    drb-Identity                            DRB-Identity,

    reestablishPDCP                         ENUMERATED{true}                      OPTIONAL,   -- Need N

    recoverPDCP                             ENUMERATED{true}                       OPTIONAL,   -- Need N

    pdcp-Config                             PDCP-Config                             OPTIONAL,   -- Cond PDCP

    ...

}

DRB-ToReleaseList ::=                   SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity

SecurityConfig ::=                      SEQUENCE {

    securityAlgorithmConfig                 SecurityAlgorithmConfig     OPTIONAL,   -- Cond RBTermChange

    keyToUse                                ENUMERATED{master, secondary} OPTIONAL,   -- Cond RBTermChange

    ...

}

-- TAG-RADIOBEARERCONFIG-STOP

-- ASN1STOP

SDAP-Config information element // excerpted from TS 38.331
-- ASN1START

-- TAG-SDAP-CONFIG-START

SDAP-Config ::=                     SEQUENCE {

    pdu-Session                         PDU-SessionID,

    sdap-HeaderDL                       ENUMERATED {present, absent},

    sdap-HeaderUL                       ENUMERATED {present, absent},

    defaultDRB                          BOOLEAN,

    mappedQoS-FlowsToAdd                SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI     OPTIONAL, -- Need N

    mappedQoS-FlowsToRelease            SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI    OPTIONAL, -- Need N

    ...

}

QFI ::=                             INTEGER (0..maxQFI)

PDU-SessionID ::=                   INTEGER (0..255)

-- TAG-SDAP-CONFIG-STOP

-- ASN1STOP

Table 9.11.4.12.1: QoS flow descriptions information element // excerpted from TS 24.501
	QoS flow identifier (QFI) (bits 6 to 1 of octet 4)

QFI field contains the QoS flow identifier.

Bits

6 5 4 3 2 1

0 0 0 0 0 0
no QoS flow identifier assigned

0 0 0 0 0 1
QFI 1


to

1 1 1 1 1 1
QFI 63

The network shall not set the QFI value to 0.



	Operation code (bits 8 to 6 of octet 5)

Bits

8 7 6

0 0 1
Create new QoS flow description

0 1 0
Delete existing QoS flow description

0 1 1
Modify existing QoS flow description

All other values are reserved.



	E bit (bit 7 of octet 6)

For the "create new QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
reserved

1
parameters list is included

For the "Delete existing QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
parameters list is not included

1
reserved

For the "modify existing QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
extension of previously provided parameters

1
replacement of all previously provided parameters

If the E bit is set to "parameters list is not included", the number of parameters field has zero value. If the E bit is set to "parameters list is included", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" or "replacement of all previously provided parameters", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" and one of the parameters in the new parameters list already exists in the previously provided parameters, the parameter shall be set to the new value.

Number of parameters (bits 6 to 1 of octet 6)

The number of parameters field contains the binary coding for the number of parameters in the parameters list field. The number of parameters field is encoded in bits 6 through 1 of octet 6 where bit 6 is the most significant and bit 1 is the least significant bit. 

Parameters list (octets 7 to u)

The parameters list contains a variable number of parameters.

Each parameter included in the parameters list is of variable length and consists of:

-
a parameter identifier (1 octet); 
-
the length of the parameter contents (1 octet); and
-
the parameter contents itself (variable amount of octets).

The parameter identifier field is used to identify each parameter included in the parameters list and it contains the hexadecimal coding of the parameter identifier. Bit 8 of the parameter identifier field contains the most significant bit and bit 1 contains the least significant bit. In this version of the protocol, the following parameter identifiers are specified:

-
01H (5QI);
-
02H (GFBR uplink);

-
03H (GFBR downlink);

-
04H (MFBR uplink);

-
05H (MFBR downlink);

-
06H (Averaging window); and

-
07H (EPS bearer identity).

…



First, unlike Uu communication which NG-RAN manages DRBs, we think that UE is able to perform establishment, configuration, maintenance and release of SLRBs (SideLink Radio Bearers) because UE has good knowledge on which V2X services it uses and PC5 operations have to also work for out of coverage case.

Proposal#1: It is proposed that UE performs establishment, configuration, maintenance and release of SLRBs (SideLink Radio Bearers).
In order to get the UE manage SLRBs, we propose that PFI (PC5 QoS Flow Identifier) is assigned by the UE. Details of PFI related operations are discussed in [2] below.
Proposal#2: It is proposed that UE assigns PFI (PC5 QoS Flow Identifier) for PC5 QoS Flow.
As explained above, there are QoS rules and QoS flow descriptions for Uu QoS mechanisms. For NR PC5 QoS mechanisms, we propose to define "PC5 QoS rules" that are combination of QoS rules and QoS flow descriptions which means "PC5 QoS rules" generate PC5 QoS parameters defined in clause 5.4.2 "PC5 QoS parameters" (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc) as output. Because PFI is assigned by the UE, "PC5 QoS rules" do not have to generate PFI as output. 

Proposal#3: It is proposed to define "PC5 QoS rules" that generate PC5 QoS parameters defined in clause 5.4.2 "PC5 QoS parameters" (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc) as output.
Let's think of which information can be used as input for "PC5 QoS rules" to derive PC5 QoS parameters. In QoS rules for Uu, "packet filter" information is used as input. 
For IP communication over PC5 reference point, similar to Uu IP communication, "packet filter" information can be used as input to derive PC5 QoS parameters. This means that when V2X application layer sends IP type V2X packet, V2X layer derives PC5 QoS parameters for the V2X packet based on "PC5 QoS rules" by using information of IP header and transport layer header as packet filter.
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Figure 1: Deriving PC5 QoS parameters for IP communication over NR PC5
Proposal#4: It is proposed that for IP communication over PC5 reference point, "packet filter" information is used to derive PC5 QoS parameters by V2X layer. This means that when V2X application layer sends IP type V2X packet, V2X layer derives PC5 QoS parameters for the V2X packet based on "PC5 QoS rules" by using information of IP header and transport layer header as packet filter.
For non-IP communication over PC5 reference point, the following operations to derive PC5 QoS parameters can be applied:
a)
When V2X application layer provides PC5 QoS parameters (i.e. PQI and conditionally other parameters) to V2X layer, the V2X layer uses the provided PC5 QoS parameters;
b)
When V2X application layer provides PC5 QoS requirements, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters based on "PC5 QoS rules" by using the provided PC5 QoS requirements as input;
c)
Otherwise, i.e. when V2X application layer does not provide any PC5 QoS related information to V2X layer, the V2X layer uses default values for PC5 QoS parameters corresponding to the service (e.g. PSID/ITS-AID).
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Figure 2: Deriving PC5 QoS parameters for non-IP communication over NR PC5
Proposal#5: It is proposed that for non-IP communication over PC5 reference point, the V2X layer performs a), b) and c) to derive PC5 QoS parameters. For b), PC5 QoS requirements provided by V2X application layer are used as input to "PC5 QoS rules".
Regarding a) and b) for non-IP communication over PC5 reference point, the followings are assumed regarding when the V2X application layer provides PC5 QoS parameters or PC5 QoS requirements to the V2X layer.
-
For broadcast, 
-
The V2X application layer provides PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer whenever sending the V2X packet. 
-
For groupcast, 
-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements when providing group identifier information (i.e. an Application-layer V2X Group identifier) to the V2X layer (step 2 of clause 6.3.2). 
-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer when sending V2X packet. 
-
For unicast, 
-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements when providing application information for PC5 unicast communication to the V2X layer (step 2 of clause 6.3.3.1). Multiple sets of PC5 QoS parameters or PC5 QoS requirements may be provided from the V2X application layer. 
-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer when sending V2X packet. In particular, if a PC5 unicast link includes multiple PC5 QoS Flows, the V2X application layer needs to provide PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer so that the V2X layer can determine which PC5 QoS Flow the V2X packet corresponds to. 
-
The V2X application layer may provide additional PC5 QoS parameters or PC5 QoS requirements for the established PC5 unicast link. 
-
The V2X application layer may remove any PC5 QoS parameters or PC5 QoS requirements from the established PC5 unicast link by indicating this to the V2X layer.
Similar to other V2X parameters, "PC5 QoS rules" can be pre-configured in the UE, or, if in coverage, provisioned or updated by signalling over the N1 reference point from the PCF in the HPLMN or over V1 reference point from the V2X Application Server.
Proposal#6: It is proposed that "PC5 QoS rules" can be pre-configured in the UE, or, if in coverage, provisioned or updated by signalling over the N1 reference point from the PCF in the HPLMN or over V1 reference point from the V2X Application Server.
[2] PFI (PC5 QoS Flow Identifier)
For Uu communication, the QoS Flow is the finest granularity of QoS differentiation in the PDU Session. For PC5 communication, we think that the PC5 QoS Flow is the finest granularity of QoS differentiation in the same destination identified by Destination Layer-2 ID.
Proposal#7: It is proposed that for V2X communication over NR PC5, 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 or provided by V2X application layer.

For unicast, the UE initiating PC5 unicast link establishment assigns PFI(s) such as 1, 2, 3 and etc, and provides the assigned PFI(s) to the peer UE by including the assigned PFI(s) with the related PC5 QoS parameters in a Direct Communication Request message. In addition, for the established PC5 unicast link, the UE initiating PC5 unicast link modification to add some PC5 QoS Flow(s) assigns PFI(s) and provides the assigned PFI(s) to the peer UE.
Proposal#8: It is proposed that the PFI is unique within a same destination. The UE assigns PFI based on the PC5 QoS parameters derived or provided by V2X application layer.
Proposal#9: It is proposed that for unicast, the UE initiating PC5 unicast link establishment assigns PFI(s) such as 1, 2, 3 and etc, and provides the assigned PFI(s) to the peer UE by including the assigned PFI(s) with the related PC5 QoS parameters in a Direct Communication Request message. 
Proposal#10: It is proposed that for the established PC5 unicast link, the UE initiating PC5 unicast link modification to add some PC5 QoS Flow(s) assigns PFI(s) and provides the assigned PFI(s) to the peer UE.
When the UE assigns a new PFI, the UE stores it with the corresponding PC5 QoS parameters in a context for the destination. When the UE releases the PFI, the UE removes it from a context for the destination. The enables for the UE to determine whether V2X packet from the V2X application layer corresponds to existing PFI. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 can be used as a context to store PFI and the corresponding PC5 QoS parameters.
Proposal#11: It is proposed that the UE maintains mapping of PFI to PC5 QoS parameters in a context per destination.
[3] SLRB establishment/release
Regarding SLRB establishment, the followings are applied:
-
The UE performs SLRB establishment when it decides new SLRB is needed to deliver PC5 QoS Flow(s). 
-
The UE establishes at least one SLRB for any destination and additional SLRB(s) for PC5 QoS flow(s) of that destination can be subsequently established.
-
The UE maps V2X packets belonging to different destinations to different SLRBs.

Proposal#12: It is proposed that the UE establishes at least one SLRB for any destination and additional SLRB(s) for PC5 QoS flow(s) of that destination can be subsequently established.
The UE may perform SLRB release in the following cases:
-
For broadcast, when the UE determines the SLRB is not needed anymore, e.g. based on information from the V2X application layer that the related service was stopped or completed resulting in removal of the corresponding PC5 QoS Flow(s) and PFI(s), when an implementation dependent inactivity timer for the SLRB expired.
-
For groupcast, when the UE determines the SLRB is not needed anymore, e.g. based on information from the V2X application layer that the related group communication was over or stopped resulting in removal of the corresponding PC5 QoS Flow(s) and PFI(s), when an implementation dependent inactivity timer for the SLRB expired.

-
For unicast, when the UE determines the SLRB is not needed anymore, e.g. when the PC5 unicast link was released, when the related PC5 QoS Flow(s) and PFI(s) were removed from the PC5 unicast link.
Proposal#13: It is proposed that the UE may perform SLRB release when the UE determines the SLRB is not needed anymore.
[4] PC5-SDAP configuration
Several PC5-SDAP entities may be defined for a UE. A single entity of PC5-SDAP is configured for each destination.

Proposal#14: It is proposed that several PC5-SDAP entities may be defined for a UE and a single entity of PC5-SDAP is configured for each destination.
The UE performs PC5-SDAP (re)configuration as below:
- 
For a new PC5 QoS Flow, the UE adds mapping between the PC5 QoS Flow (i.e. PFI) and an SLRB to the corresponding PC5-SDAP entity. In this case, when there is no PC5-SDAP entity, the UE first establishes a PC5-SDAP entity.
- 
For a removed PC5 QoS Flow, the UE deletes mapping between the PC5 QoS Flow (i.e. PFI) and an SLRB from the corresponding PC5-SDAP entity. In this case, the UE releases the PC5-SDAP entity when no mapping is left in the PC5-SDAP entity.
Proposal#15: It is proposed that the UE performs PC5-SDAP (re)configuration for a new PC5 QoS Flow and for a removed PC5 QoS Flow.
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Figure 3: An example mapping between PC5 QoS Flow and SLRB
----------------
[1] to [4] explained above and all proposals are applied to Mode 1 and Mode 2.
2. Proposal
It is proposed to agree the following changes into TS 23.287.
* * * * Start of Changes * * * * 

5.4.1
QoS handling for V2X communication over PC5 reference point
5.4.1.1
QoS model
5.4.1.1.1
General overview
For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR).

For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over NR based PC5 reference point, a PC5 QoS Flow is associated with a PC5 QoS rule that contains the PC5 QoS parameters as defined in clause 5.4.2. A set of standardized PC5 5QIs (PQI) are defined in clause 5.4.4. The UE may be configured with a set of default PC5 QoS parameters to use for the V2X services, as defined in clause 5.1.2.1. For NR based unicast, groupcast and broadcast PC5 communication, Per-flow QoS model for PC5 QoS management shall be applied. Figure 5.4.1.1.1-1 illustrates an example mapping of Per-flow QoS model for NR PC5. Details of PC5 QoS rules and PFI related operations are described in clause 5.4.1.1.2 while PC5-SDAP sublayer and mapping between PC5 QoS Flow and SideLink Radio Bearer (SLRB) are described in clause 5.4.1.1.3.
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Figure 5.4.1.1.1-1: Per-Flow PC5 QoS Model for NR PC5
The following principles apply when the V2X communication is carried over PC5 reference point:

-
Application layer may set the QoS requirements for the V2X communication, using either TS 23.285 [8] defined PPPP and PPPR model or the PQI and Range model. Depends on the type of PC5 reference point, i.e. LTE based or NR based, selected for the transmission, the UE may map the application layer provided QoS requirements to the suitable QoS parameters to be passed to the lower layer. The mapping between the two QoS models is defined in clause 5.4.2.
-
When groupcast or unicast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.

-
NR based PC5 supports three types of communication mode, i.e. broadcast, groupcast, and unicast. The QoS handling of these different modes are described in clauses 5.4.1.2 to 5.4.1.4.

-
The UE may handle broadcast, groupcast, and unicast traffic by taking all their priorities, e.g. indicated by PQIs, into account.

-
For broadcast and groupcast modes of V2X communication over NR based PC5, standardized PQI values are applied by the UE, as there is no signalling over PC5 reference point for these cases.
-
When network scheduled operation mode is used, the UE-PC5-AMBR for NR based PC5 applies to all types of communication modes, and is used by NG-RAN for capping the UE's NR based PC5 transmission in the resources management.

Editor's note: The support of new QoS model, including PQI and Range, depends on RAN WGs' feedback.
5.4.1.1.2
PC5 QoS rule and PFI
The following description applies to for 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 not derived from PC5 QoS rules and assigned by the UE.
For IP communication over NR PC5 reference point, similar to IP communication over Uu reference point, packet filter information can be used as input to derive PC5 QoS parameters. This means that when V2X application layer sends IP type V2X packet, V2X layer derives PC5 QoS parameters for the V2X packet based on PC5 QoS rules by using information of IP header and transport layer header as packet filter, i.e. input.
Figure 5.4.1.1.2-1 illustrates how PC5 QoS parameters are derived for IP communication over NR PC5.
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Figure 5.4.1.1.2-1: Deriving PC5 QoS parameters for IP communication over NR PC5

For non-IP communication over NR PC5 reference point, the following operations to derive PC5 QoS parameters are applied:

a)
When V2X application layer provides PC5 QoS parameters (i.e. PQI and conditionally other parameters) to V2X layer, the V2X layer uses the provided PC5 QoS parameters;

b)
When V2X application layer provides PC5 QoS requirements, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters based on PC5 QoS rules by using the provided PC5 QoS requirements as input;

c)
Otherwise, i.e. when V2X application layer does not provide any PC5 QoS related information to V2X layer, the V2X layer uses default values for PC5 QoS parameters corresponding to the service (e.g. PSID/ITS-AID).
Figure 5.4.1.1.2-2 illustrates how PC5 QoS parameters are derived for non-IP communication over NR PC5.
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Figure 5.4.1.1.2-2: Deriving PC5 QoS parameters for non-IP communication over NR PC5

Regarding a) and b) for non-IP communication over NR PC5 reference point, the followings are assumed regarding when the V2X application layer provides PC5 QoS parameters or PC5 QoS requirements to the V2X layer.

-
For broadcast, 

-
The V2X application layer provides PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer whenever sending the V2X packet. 

-
For groupcast, 

-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements when providing group identifier information (i.e. an Application-layer V2X Group identifier) to the V2X layer (step 2 of clause 6.3.2). 

-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer when sending V2X packet. 

-
For unicast, 

-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements when providing application information for PC5 unicast communication to the V2X layer (step 2 of clause 6.3.3.1). Multiple sets of PC5 QoS parameters or PC5 QoS requirements may be provided from the V2X application layer. 

-
The V2X application layer may provide PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer when sending V2X packet. In particular, if a PC5 unicast link includes multiple PC5 QoS Flows, the V2X application layer needs to provide PC5 QoS parameters or PC5 QoS requirements together with V2X packet to the V2X layer so that the V2X layer can determine which PC5 QoS Flow the V2X packet corresponds to. 

-
The V2X application layer may provide additional PC5 QoS parameters or PC5 QoS requirements for the established PC5 unicast link. 

-
The V2X application layer may remove any PC5 QoS parameters or PC5 QoS requirements from the established PC5 unicast link by indicating this to the V2X layer.

PC5 QoS rules can be pre-configured in the UE, or, if in coverage, provisioned or updated by signalling over the N1 reference point from the PCF in the HPLMN or over V1 reference point from the V2X Application Server.

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 or provided by V2X application layer.

For unicast, the UE initiating PC5 unicast link establishment assigns PFI(s) such as 1, 2, 3 and etc, and provides the assigned PFI(s) to the peer UE by including the assigned PFI(s) with the related PC5 QoS parameters in a Direct Communication Request message. In addition, for the established PC5 unicast link, the UE initiating PC5 unicast link modification to add some PC5 QoS Flow(s) assigns PFI(s) and provides the assigned PFI(s) to the peer UE.
The UE maintains mapping of PFI to PC5 QoS parameters in a context per destination. When the UE assigns a new PFI, the UE stores it with the corresponding PC5 QoS parameters in the context for the destination. When the UE releases the PFI, the UE removes it from the context for the destination. The enables for the UE to determine whether V2X packet from the V2X application layer corresponds to existing PFI. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 can be used as a context to store PFI and the corresponding PC5 QoS parameters.
5.4.1.1.3
PC5-SDAP sublayer and Mapping between PC5 QoS Flow and SideLink Radio Bearer (SLRB)
Editor's note: Regarding the description in this clause, coordination with RAN WGs is needed.
The following description applies to for both network scheduled operation mode and UE autonomous resources selection mode.
Regarding SideLink Radio Bearer (SLRB) establishment, the followings are applied:

-
The UE performs SLRB establishment when it decides new SLRB is needed to deliver PC5 QoS Flow(s). 

-
The UE establishes at least one SLRB for any destination and additional SLRB(s) for PC5 QoS flow(s) of that destination can be subsequently established.

-
The UE maps V2X packets belonging to different destinations to different SLRBs.

The UE may perform SLRB release in the following cases:

-
For broadcast, when the UE determines the SLRB is not needed anymore, e.g. based on information from the V2X application layer that the related service was stopped or completed resulting in removal of the corresponding PC5 QoS Flow(s) and PFI(s), when an implementation dependent inactivity timer for the SLRB expired.

-
For groupcast, when the UE determines the SLRB is not needed anymore, e.g. based on information from the V2X application layer that the related group communication was over or stopped resulting in removal of the corresponding PC5 QoS Flow(s) and PFI(s), when an implementation dependent inactivity timer for the SLRB expired.

-
For unicast, when the UE determines the SLRB is not needed anymore, e.g. when the PC5 unicast link was released, when the related PC5 QoS Flow(s) and PFI(s) were removed from the PC5 unicast link.

Several PC5-SDAP entities may be defined for a UE. A single entity of PC5-SDAP is configured for each destination.

The UE performs PC5-SDAP (re)configuration as below:

-
For a new PC5 QoS Flow, the UE adds mapping between the PC5 QoS Flow (i.e. PFI) and an SLRB to the corresponding PC5-SDAP entity. In this case, when there is no PC5-SDAP entity, the UE first establishes a PC5-SDAP entity.

-
For a removed PC5 QoS Flow, the UE deletes mapping between the PC5 QoS Flow (i.e. PFI) and an SLRB from the corresponding PC5-SDAP entity. In this case, the UE releases the PC5-SDAP entity when no mapping is left in the PC5-SDAP entity.
Figure 5.4.1.1.3-1 illustrates an example mapping between PC5 QoS Flow and SLRB.
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Figure 5.4.1.1.3-1: An example mapping between PC5 QoS Flow and SLRB
* * * * End of Changes * * * * 
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