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1. Reason for Change
As discussed in a discussion paper in C1-200596, if multiple V2X service identifiers are included in a single DIRECT LINK ESTABLISHMENT REQUEST message, then the mapping or association between each V2X service and PC5 QoS flow description is required. 

Observation. 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.

As per SA3’s security requirement, 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.

In order to resolve this issue, by bidning each PC5 QoS flow description with specific V2X service, we proposed two alternative solutions in the discussion paper C1-200596.
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.
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, UE includes them by an increasing order number (e.g. V2X service identifier "n"), which can be used as a 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.
As we mentioned in the DP, we do 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 this pCR based on alt b, but upon the group’s decision we can update the contents of the pCR.

2. Proposal

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

8.4.5
PC5 QoS flow descriptions

The purpose of the PC5 QoS flow descriptions IE is to indicate a set of PC5 QoS flow descriptions to be used by the UE over the direct link, where each PC5 QoS flow description is a set of parameters as described in clause 5.4.2 of 3GPP TS 23.287 [2].

The PC5 QoS flow descriptions IE is a type 6 information element with a minimum length of 6 octets. The maximum length for the information element is 65538 octets.

The PC5 QoS flow descriptions IE is coded as shown in figure 8.4.5.1, figure 8.4.5.2, figure 8.4.5.3, figure 8.4.5.4, and table 8.4.5.1.
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Figure 8.4.5.1: PC5 QoS flow descriptions information element
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Figure 8.4.5.2: PC5 QoS flow description 
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Figure 8.4.5.3: Parameters list
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Figure 8.4.5.4: Parameter

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 identifiers IE of the DIRECT LINK ESTABLISHMENT REQUEST message provided by the initiating UE.



	E bit (bit 7 of octet 6)

For the "create new PC5 QoS flow description" operation, the E bit is encoded as follows:

Bit
7

0
reserved

1
parameters list is included

For the "Delete existing PC5 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 PC5 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 (PQI);
-
02H (GFBR uplink);

-
03H (MFBR downlink);

-
04H (MFBR uplink);

-
05H (MFBR downlink);

-
06H (Averaging window).

If the parameters list contains a parameter identifier that is not supported by the receiving entity the corresponding parameter shall be discarded.

The length of parameter contents field contains the binary coded representation of the length of the parameter contents field. The first bit in transmission order is the most significant bit.

When the parameter identifier indicates PQI, the parameter contents field contains the binary representation of PQI that is one octet in length.

PQI:
Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
Reserved

0 0 0 0 0 0 0 1

to



Spare
0 0 0 1 0 1 0 0
0 0 0 1 0 1 0 1
PQI 21

0 0 0 1 0 1 1 0
PQI 22
0 0 0 1 0 1 1 1
PQI 23
0 0 0 1 1 0 0 0

to



Spare
0 0 1 1 0 1 1 0
0 0 1 1 0 1 1 1
PQI 55

0 0 1 1 1 0 0 0
PQI 56

0 0 1 1 1 0 0 1
PQI 57
0 0 1 1 1 0 1 0
PQI 58
0 0 1 1 1 0 1 1
PQI 59

0 0 1 1 1 1 0 0


to



Spare

0 1 0 1 1 0 0 1
0 1 0 1 1 0 1 0
PQI 90
0 1 0 1 1 0 1 1
PQI 91
0 1 0 1 1 1 0 0

to



Spare

0 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0


to



Operator-specific PQIs

1 1 1 1 1 1 1 0

1 1 1 1 1 1 1 1
Reserved

The network shall consider all other values not explicitly defined in this version of the protocol as unsupported.

When the parameter identifier indicates "GFBR uplink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for uplink followed by two octets containing the value of the guaranteed flow bit rate for uplink.

Unit of the guaranteed flow bit rate for uplink (octet 1)
Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
value is not used

0 0 0 0 0 0 0 1
value is incremented in multiples of 1 Kbps

0 0 0 0 0 0 1 0
value is incremented in multiples of 4 Kbps

0 0 0 0 0 0 1 1
value is incremented in multiples of 16 Kbps

0 0 0 0 0 1 0 0
value is incremented in multiples of 64 Kbps

0 0 0 0 0 1 0 1
value is incremented in multiples of 256 Kbps

0 0 0 0 0 1 1 0
value is incremented in multiples of 1 Mbps

0 0 0 0 0 1 1 1
value is incremented in multiples of 4 Mbps

0 0 0 0 1 0 0 0
value is incremented in multiples of 16 Mbps

0 0 0 0 1 0 0 1
value is incremented in multiples of 64 Mbps

0 0 0 0 1 0 1 0
value is incremented in multiples of 256 Mbps

0 0 0 0 1 0 1 1
value is incremented in multiples of 1 Gbps

0 0 0 0 1 1 0 0
value is incremented in multiples of 4 Gbps

0 0 0 0 1 1 0 1
value is incremented in multiples of 16 Gbps

0 0 0 0 1 1 1 0
value is incremented in multiples of 64 Gbps

0 0 0 0 1 1 1 1
value is incremented in multiples of 256 Gbps

0 0 0 1 0 0 0 0
value is incremented in multiples of 1 Tbps

0 0 0 1 0 0 0 1
value is incremented in multiples of 4 Tbps

0 0 0 1 0 0 1 0
value is incremented in multiples of 16 Tbps

0 0 0 1 0 0 1 1
value is incremented in multiples of 64 Tbps

0 0 0 1 0 1 0 0
value is incremented in multiples of 256 Tbps

0 0 0 1 0 1 0 1
value is incremented in multiples of 1 Pbps

0 0 0 1 0 1 1 0
value is incremented in multiples of 4 Pbps

0 0 0 1 0 1 1 1
value is incremented in multiples of 16 Pbps

0 0 0 1 1 0 0 0
value is incremented in multiples of 64 Pbps

0 0 0 1 1 0 0 1
value is incremented in multiples of 256 Pbps

Other values shall be interpreted as multiples of 256 Pbps in this version of the protocol.

Value of the guaranteed flow bit rate for uplink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for uplink in units defined by the unit of the guaranteed flow bit rate for uplink.

When the parameter identifier indicates "GFBR downlink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for downlink followed by two octets containing the value of the guaranteed flow bit rate for downlink.

Unit of the guaranteed flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the guaranteed flow bit rate for downlink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for downlink in units defined by the unit of the guaranteed flow bit rate for downlink.

When the parameter identifier indicates "MFBR uplink", the parameter contents field contains the one octet indicating the unit of the maximum flow bit rate for uplink followed by two octets containing the value of maximum flow bit rate for uplink.

Unit of the maximum flow bit rate for uplink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for uplink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for uplink in units defined by the unit of the maximum flow bit rate for uplink.

When the parameter identifier indicates "MFBR downlink", the parameter contents field contains one octet indicating the unit of the maximum flow bit rate for downlink followed by two octets containing the value of the maximum flow bit rate for downlink.

Unit of the maximum flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for downlink (octets 2 and 3)

Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for downlink in units defined by the unit of the maximum flow bit rate for downlink.

When the parameter identifier indicates "averaging window", the parameter contents field contains the binary representation of the averaging window for both uplink and downlink in milliseconds and the parameter contents field is two octets in length.

	

	NOTE:

The GFBR uplink and GFBR downlink have the same value. The MFBR uplink and MFBR downlink have the same value.


Editor's note:
The details of non-standardized PC5 QoS characteristics are FFS.

Editor's note:
Whether GFBR and MFBR for both uplink and downlink are necessary is FFS.
* * * End Change * * * *

