

	
3GPP TSG-CT WG1 Meeting #145	C1-239441
Chicago, US , 13– 17 November 2023


Source:	Nokia, Nokia Shanghai Bell, SHARP
[bookmark: _Hlk130372167]Title:	Pseudo-CR on PQI values and PC5 QoS flow descriptions for A2X communication over PC5
Spec:	3GPP TS 24.577 v0.4.0
Agenda item:	18.2.21
Document for:	Approval

1. Introduction
This p-CR updates the PQI values and PC5 QoS flow descriptions IE for A2X communication over PC5 in 3GPP TS 24.577.
2. Reason for Change
S2-2311428 intorduces a new set of PQI values for A2X communicaitons over PC5 and their one-to-one mapping to PC5 QoS characteristics in section 6.2.4.1 of 3GPP TS 23.256 as follows:
[bookmark: _CRTable5_6_11]Table 6.2.4.1-1: Standardized PQI values to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	40
	
GBR
(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Unicast mode Detect and Avoid with lower latency requirement

	41
	
	4
	100 ms
	10-2
	N/A
	2000 ms
	Unicast mode Detect and Avoid

	42
	
	3
	1000 ms
	10-3
	N/A
	2000 ms
	C2 Communication – Steer to waypoints; 
C2 Communication – video used to aid UAV control (VLOS)

	43
	
	3
	40 ms
	10-3
	N/A
	2000 ms
	C2 Communication – Direct stick steering

	44
	
	3
	140 ms
	10-4
	N/A
	2000 ms
	C2 Communication – video used to aid UAV control (Non-VLOS)

	62
	Non-GBR
	4
	100 ms 
	10-2
	N/A
	N/A
	Broadcast Remote ID with lower latency requirement

	63
	
	4
	500 ms 
	10-2
	N/A
	N/A
	Broadcast Remote ID

	64
	
	4
	50 ms 
	10-2
	N/A
	N/A
	Broadcast mode Detect and Avoid with lower latency requirement

	65
	
	4
	100 ms 
	10-2
	N/A
	N/A
	Broadcast mode Detect and Avoid

	NOTE 1:	GBR PQIs can only be used for unicast PC5 communications.



This pCR adds a note to clarify the reference for PQI values, and their mapping to PC5 QoS characteristics, used for A2X communicaitons over PC5 and updates the PC5 QoS flow descriptions IE defined in 3GPP TS 24.577 by aligning the PQI values to the new values defined by SA2 and by removing the delay critical GBR recource type and the default maximum data burst volume (as it is only applicable for delay critical GBR type) from the IE.
3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.577 v0.4.0.

[bookmark: _Hlk61529092]* * * First Change * * * *
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The configuration parameters for A2X communication over PC5 consist of:
a)	a validity timer for the validity of the configuration parameters for A2X communication over PC5;
b)	a list of PLMNs and RATs in which the UE is authorized to use A2X communication over PC5 when the UE is served by E-UTRA or served by NR. Each entry of the list contains a PLMN ID and RATs in which the UE is authorized to use A2X communication over PC5;
c)	an indication of whether the UE is authorized to use A2X communication over PC5 when the UE is not served by E-UTRA and not served by NR;
d)	list of RATs in which the UE is authorized to use A2X communication over PC5 and the radio parameters of the RAT for A2X communication over PC5 applicable per altitude range per geographical area with an indication of whether these radio parameters of the RAT are "operator managed" or "non-operator managed" when the UE is not served by E-UTRA and not served by NR;
e)	optionally, a list of A2X service identifier to PC5 RAT(s) and Tx profiles mapping rules. Each mapping rule contains one or more A2X service identifiers, PC5 RAT(s) and:
1)	if the PC5 RAT(s) include E-UTRA-PC5, Tx profiles corresponding to the E-UTRA-PC5;
2)	if the PC5 RAT(s) include NR-PC5, NR Tx profile corresponding to the NR-PC5 for broadcast mode A2X communication over PC5; or
3)	if the PC5 RAT(s) include NR-PC5, NR Tx profile corresponding to transmitting and receiving initial signalling of the A2X PC5 unicast link establishment;
f)	configuration parameters for privacy support, consisting of:
1)	a list of A2X services requiring privacy. Each entry of the list contains one or more A2X service identifiers and one or more geographical areas where the privacy is required; and
2)	a privacy timer value as specified in 3GPP TS 24.578 [8] clause 5.3;
g)	configuration parameters for a A2X communication over PC5 in E-UTRA-PC5, consisting of:
1)	a list of A2X service identifier to destination layer-2 ID mapping rules. Each mapping rule contains one or more A2X service identifiers and the destination layer-2 ID;
2)	optionally, a default destination layer-2 ID;
3)	a list of PPPP to PDB mapping rules. Each mapping rule contains a ProSe Per-Packet Priority (PPPP) and a Packet Delay Budget (PDB);
4)	optionally, list of A2X service identifier to A2X E-UTRA frequency mapping rules. Each mapping rule contains one or more A2X service identifiers and the A2X E-UTRA frequencies with associated altitude ranges and geographical areas;
5)	optionally, a list of the A2X services authorized for ProSe Per-Packet Reliability (PPPR). Each entry of the list contains one or more A2X service identifiers and a ProSe Per-Packet Reliability (PPPR) value; and
NOTE 1:	For the A2X service identifier(s) indicating direct C2 communication service, configuration parameters for A2X communication over PC5 in E-UTRA-PC5 are not applicable.
h)	configuration parameters for a A2X communication over PC5 in NR-PC5, consisting of:
1)	optionally, a list of A2X service identifier to A2X NR frequency mapping rules. Each mapping rule contains one or more A2X service identifiers and the A2X NR frequencies with associated altitude ranges and geographical areas;
2)	a list of A2X service identifier to destination layer-2 ID for broadcast mapping rules. Each mapping rule contains one or more A2X service identifiers and the destination layer-2 ID for broadcast;
3)	optionally, a default destination layer-2 ID for broadcast;
4)	a list of A2X service identifier to default destination layer-2 ID for unicast initial signalling mapping rules. Each mapping rule contains one or more A2X service identifiers and the default destination layer-2 ID for initial signalling to establish unicast connection;
5)	a list of A2X service identifier to PC5 QoS parameters mapping rules. The PC5 QoS parameters are specified in clause 5.4.2 of 3GPP TS 23.287 [5];
6)	an AS configuration, including a list of SLRB mapping rules applicable when the UE is not served by E-UTRA and is not served by NR. Each SLRB mapping rule contains a PC5 QoS profile and an SLRB. The PC5 QoS profile contains the following parameters:
i)	the PC5 QoS profile contains a PQI;
NOTE 2:	PQI values for A2X communications over PC5 and their one-to-one mapping to PC5 QoS characteristics are defined in clause 6.2.4.1 of 3GPP TS 23.256 [3].
ii)	if the PQI of the PC5 QoS profile identifies a GBR QoS, the PC5 QoS profile contains a PC5 flow bit rates consisting of a guaranteed flow bit rate (GFBR) and a maximum flow bit rate (MFBR);
iii)	if the PQI of the PC5 QoS profile identifies a non-GBR QoS, the PC5 QoS profile contains the PC5 link aggregated bit rate consisting of a per link aggregate maximum bit rate (PC5 LINK-AMBR); and
NOTE 23:	PC5 link aggregated bit rate is only used for unicast mode communications over PC5.
iv)	the PC5 QoS profile can contain the priority level, the averaging window, and the maximum data burst volume. If one or more of the priority level, the averaging window or the maximum data burst volume are not contained in the PC5 QoS profile, their default values apply;
7)	a list of NR-PC5 unicast security policies. Each entry in the list contains an NR-PC5 unicast security policy composed of:
i)	one or more A2X service identifiers;
ii)	the signalling integrity protection policy for the A2X service identifier(s);
iii)	the signalling ciphering policy for the A2X service identifier(s);
iv)	the user plane integrity protection policy for the A2X service identifier(s);
v)	the user plane ciphering policy for the A2X service identifier(s); and
vi)	one or more geographical areas where the NR-PC5 unicast security policy applies;
8)	a list of A2X service identifier to default mode of communication mapping rules. Each mapping rule contains one or more A2X service identifiers and the default mode of communication (one of unicast or broadcast); and
9)	for broadcast mode and initial signalling of the A2X PC5 unicast link establishment, PC5 DRX configurations (see 3GPP TS 38.331 [15]), including the mapping of PC5 QoS profile(s) to PC5 DRX cycle(s) and the default PC5 DRX configuration, when the UE is not served by E-UTRA and not served by NR.
* * * Next Change * * * *
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The purpose of the PC5 QoS flow descriptions information element 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 6.2.4.1 of 3GPP TS 23.256 [3].
The PC5 QoS flow descriptions 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 information element is coded as shown in figure 12.3.5.1, figure 12.3.5.2, figure 12.3.5.3, figure 12.3.5.4, and table 12.3.5.1.
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Figure 12.3.5.1: PC5 QoS flow descriptions information element
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Figure 12.3.5.2: PC5 QoS flow description 
	8
	7
	6
	5
	4
	3
	2
	1
	

	
Parameter 1
	octet k+1

octet m

	
Parameter 2
	octet m+1

octet n

	…
	octet n+1

octet o

	
Parameter n
	octet o+1

octet u


Figure 12.3.5.3: Parameters list
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Figure 12.3.5.4: Parameter
Table 12.3.4.1: 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.


	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. 


Associated A2X service identifiers (octet 7 to k)
The associated A2X service identifiers field contains a variable number of A2X service identifiers associated with the PC5 QoS flow. Associated A2X service identifiers field is coded as the length and value part of A2X service identifier information element as specified in clause 12.3.3 starting with the second octet.

Parameters list (octets k+1 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); (see NOTE)
-	03H (MFBR); (see NOTE)
-	04H (Averaging window);
-	05H (Resource type);
-	06H (Default priority level);
-	07H (Packet delay budget);
-	08H (Packet error rate);
-	09H (Default maximum data burst volume).

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 1 0 0 1 1 1
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 0 1 0 0 0	PQI 40
0 0 1 0 1 0 0 1	PQI 41
0 0 1 0 1 0 1 0	PQI 42
0 0 1 0 1 0 1 1	PQI 43
0 0 1 0 1 1 0 0	PQI 44
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 0 1 1 0 1
0 0 1 1 1 1 0 0
	to		Spare
0 0 1 1 1 1 0 1
0 1 0 1 1 0 0 1
0 0 1 1 1 1 1 0	PQI 62
0 0 1 1 1 1 1 1	PQI 63
0 1 0 0 0 0 0 0	PQI 64
0 1 0 0 0 0 0 1	PQI 65
0 1 0 1 1 0 1 0	PQI 90
0 1 0 1 1 0 1 1	PQI 91
0 1 0 0 0 0 1 0
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 UE shall consider all other values not explicitly defined in this version of the protocol as unsupported.

When the parameter identifier indicates "GFBR", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate followed by two octets containing the value of the guaranteed flow bit rate.
Unit of the guaranteed flow bit rate (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 (octets 2 and 3)
Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate in units defined by the unit of the guaranteed flow bit rate.

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.

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

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

Value of the maximum flow bit rate (octets 2 and 3)
Octets 2 and 3 represent the binary coded value of the maximum flow bit rate in units defined by the unit of the maximum flow bit rate.

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.

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

Resource type:
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	Non-GBR
0 0 0 0 0 0 1 0	GBR
0 0 0 0 0 0 1 1	Delay critical GBR
0 0 0 0 0 1 0 0
	to		Spare
1 1 1 1 1 1 1 1

When the parameter identifier indicates "default priority level", the parameter contents field contains the binary representation of the default priority level that is one octet in length.

Default priority level:
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	1
0 0 0 0 0 0 1 0	2
0 0 0 0 0 0 1 1	3
0 0 0 0 0 1 0 0	4
0 0 0 0 0 1 0 1	5
0 0 0 0 0 1 1 0	6
0 0 0 0 0 1 1 1	7
0 0 0 0 1 0 0 0	8
0 0 0 0 1 0 0 1
	to		Spare
1 1 1 1 1 1 1 1

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

When the parameter identifier indicates "packet error rate", the parameter contents field contains the binary representation of the power of 10-1 for both uplink and downlink and the parameter contents field is one octet in length.

When the parameter identifier indicates "default maximum data burst volume", the parameter contents field contains the binary representation of the default maximum data burst volume for both uplink and downlink in bytes and the parameter contents field is two octets in length.


	NOTE:	The GFBR and MFBR apply to both directions of the A2X PC5 unicast link.



* * * End of Changes * * * *

