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	Reason for change:
	The maximum number of PC5 links for one UE are recommended as 8 as mentioned in TS 24.554 and TS 24.587. So, for ranging sidelink, it is also recommended to use 8 to calculate maximum length of several IEs, e.g., list of related user info IE, list of sidelink positioning results IE.
TS 24.554:
“NOTE 1:	The recommended maximum number of established 5G ProSe direct links is 8.”
TS 24.587:
“NOTE:	The recommended maximum number of established NR PC5 unicasts link is 8.”

Several IE coding updates are proposed in this paper:

1. the maximum length of Related user info IE is corrected into 256 in the mandatory part of the message, and into 257 in the optional part of the message.

2. Length of the List of related user info IE is 6-2051 octets. The minimal length is calculated as follows:
a) One Related user info field = 1 (LI of Related user info) + 1 (APP ID) + 1 (UE role) = 3 octets
b) Min length = 1 (IEI) + 2 (LI) + One related user info = 6 octets
The maximum length is calculated as follows:
c) One Related user info field = 1 (LI of Related user info) + 255 (value part) = 256 octets
d) Max length = 1 (IEI) + 2 (LI) + 8*One Sidelink positioning result field = 2051 octets

3. Length of the List of sidelink positioning results IE is 5-2691 octets. The minimal length is calculated as follows:
a) One Sidelink positioning result field= 1 (LI of sidelink positioning result) + 1 (bits indication) = 2 octets
b) Min length = 1 (IEI) + 2 (LI) + One Sidelink positioning result field = 5 octets
The maximum length of  is calculated as follows:
c) One absolute location field = 1 (LI of absolute location) = 1 (bits indication) + 20 (location estimate field, see TS 29.002, axExt-GeographicalInformation) + 7 (velocity estimate field, see TS 29.002, VelocityEstimate) = 29 octets
d) One relative location field = 1 (LI of relative location) = 1 (bits indication) + 1 (LI of application ID) + 255 (value of application ID field) + 1 (LI of range direction) + 13 (range direction, refer to TS 38.335, RangeAndOrDirection) + 11 (2D relative location field, refer to TS 38.355, Relative2D-LocationWithUncertaintyEllipse) + 15 (3D relative location field, refer to TS 38.355, Relative3D-LocationWithUncertaintyEllipsoid) + 7 (relative velocity field, see TS 29.002, VelocityEstimate)= 305 octets
e) One Sidelink positioning result field= 1 (LI of sidelink positioning result) + 1 (bits indication) + 29 (one absolute location) + 305 (one relative location) = 336 octets
f) Max length = 1 (IEI) + 2 (LI) + 8*One Sidelink positioning result field = 2691 octets

4. Length of the List of SLPP PDUs IE is 9-65538 octets. The minimal length is calculated as follows:
a) One SLPP PDU field= 2 (LI of SLPP PDU) + 1 (bits indication) + 2 (LI of SLPP message) + 1 (value of SLPP message) = 6 octets
b) Min length = 1 (IEI) + 2 (LI) + One SLPP PDU field = 9 octets
The maximum length of will reach the upper limit since the SLPP message defined in TS 38.355 is uncertain and may reach the upper limit. Thus, the maximum length of this IE is 65538.

5. Regarding the Requested sidelink results IE, note it is an optional IE and non-imperative part of the message, it is highly suggested to regard it as type 4 IE, not type 3 for the futhur expansion. Besides, some typos are also corrected.
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* * * First Change * * * *
[bookmark: _Toc68196342][bookmark: _Toc59209013][bookmark: _Toc51951241][bookmark: _Toc45882691][bookmark: _Toc45282305][bookmark: _Toc34404460][bookmark: _Toc34388689][bookmark: _Toc25070712][bookmark: _Toc525231349][bookmark: _Toc155372238][bookmark: _Toc160569344][bookmark: _Toc162969249][bookmark: _Toc146237854][bookmark: _Toc146295267][bookmark: _Toc19634061][bookmark: _Toc44862899][bookmark: _Toc146090911][bookmark: _Toc19634093][bookmark: _Toc44862931][bookmark: _Toc146090943][bookmark: _Toc146237840][bookmark: _Toc26193027][bookmark: _Toc26193099][bookmark: _Toc35266502][bookmark: _Toc43195261][bookmark: _Toc45264015][bookmark: _Toc92299357][bookmark: _Toc146237859][bookmark: _Toc20232433][bookmark: _Toc27746519][bookmark: _Toc36212699][bookmark: _Toc36656876][bookmark: _Toc45286537][bookmark: _Toc51947804][bookmark: _Toc51948896][bookmark: _Toc131395811][bookmark: _Toc20232435][bookmark: _Toc27746521][bookmark: _Toc36212701][bookmark: _Toc36656878][bookmark: _Toc45286539][bookmark: _Toc51947806][bookmark: _Toc51948898][bookmark: _Toc131395813][bookmark: _Toc131395814][bookmark: _Toc20232673][bookmark: _Toc27746775][bookmark: _Toc36212957][bookmark: _Toc36657134][bookmark: _Toc45286798][bookmark: _Toc51948067][bookmark: _Toc51949159][bookmark: _Toc131398285][bookmark: _Toc131398287][bookmark: _Toc20209055][bookmark: _Toc27581300][bookmark: _Toc36113451][bookmark: _Toc45212709][bookmark: _Toc51932222][bookmark: _Toc146249884][bookmark: _Toc20209078][bookmark: _Toc27581326][bookmark: _Toc36113477][bookmark: _Toc45212735][bookmark: _Toc51932248][bookmark: _Toc146249911][bookmark: _Toc20232391][bookmark: _Toc27746477][bookmark: _Toc36212657][bookmark: _Toc36656834][bookmark: _Toc45286495][bookmark: _Toc51947762][bookmark: _Toc51948854][bookmark: _Toc146294942][bookmark: _Toc20232675][bookmark: _Toc27746777][bookmark: _Toc36212959][bookmark: _Toc36657136][bookmark: _Toc45286800][bookmark: _Toc51948069][bookmark: _Toc51949161][bookmark: _Toc131396083][bookmark: _Toc517469172][bookmark: _Toc26193014][bookmark: _Toc26193086][bookmark: _Toc35266489][bookmark: _Toc43195248][bookmark: _Toc45264002][bookmark: _Toc92299344][bookmark: _Toc123630306][bookmark: _Toc114484699][bookmark: _Hlk114581580][bookmark: _Toc20232683][bookmark: _Toc27746785][bookmark: _Toc36212967][bookmark: _Toc36657144][bookmark: _Toc45286808][bookmark: _Toc51948077][bookmark: _Toc51949169][bookmark: _Toc114476338][bookmark: _Toc114485497][bookmark: _Toc68203531][bookmark: _Toc20217977][bookmark: _Toc27743862][bookmark: _Toc35959433][bookmark: _Toc45202865][bookmark: _Toc45700241][bookmark: _Toc51919977][bookmark: _Toc68251037][bookmark: _Toc114844022]10.4.1.1	Message definition
This message is sent by the initiating UE to request the ranging and sidelink positioning result from a target UE over the PC5-U interface.
Message type:	SIDELINK POSITIONING SERVICE REQUEST
Significance:	dual
Direction:	UE to peer UE

Table 10.4.1.1 SIDELINK POSITIONING SERVICE REQUEST message
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	SIDELINK POSITIONING SERVICE REQUEST message identity
	PC5-U message type
11.4.1
	M
	V
	1

	
	Transaction ID
	Transaction ID
11.4.2
	M
	V
	2

	
	Source user info
	Related user info
11.4.3
	M
	LV
	3-2567

	y1
	Target UE
	Related user info
11.4.3
	O
	TLV
	4-2578

	y2
	SL reference UE list
	List of related user info
11.4.4
	O
	TLV-E
	TBD6-2051

	y3
	Requested sidelink results
	Requested sidelink results
11.4.5
	O
	TLV
	32

	y4
	Related UE list
	List of related user info
11.4.4
	O
	TLV-E
	TBD6-2051

	y5
	Location QoS
	Location QoS
11.4.6
	O
	TV
	12



* * * Next Change * * * *
[bookmark: _Toc160569347][bookmark: _Toc160569351]10.4.1.4	Requested sidelink results
The UE shall include this IE to indicate the requested ranging location results, including absolute locations, relative locations or ranges and directions related to the UEs for ranging and sidelink positioning for the following:
· if the message is exchanged between the target UE or SL reference UE and the SL positioning server UE for UE-only operation in the ranging and sidelink positioning control procedure as defined in clause 6.8 of 3GPP TS 23.586 [2]; or
· if the message is exchanged between the target UE and the located UE to request the absolute location from a located UE for ranging and sidelink positioning during the Sidelink Mobile Originated Location Request (SL-MO-LR) procedure as defined in 3GPP TS 23.273 [11], and the requested ranging location results is set to absolute locations in the case.
* * * Next Change * * * *
[bookmark: _Toc68196347][bookmark: _Toc59209018][bookmark: _Toc51951246][bookmark: _Toc45882696][bookmark: _Toc45282310][bookmark: _Toc155372243][bookmark: _Toc160569349]10.4.1.6	Location QoS
[bookmark: _CR10_3_1_7]The UE may include this IE including the required QoS for ranging and sidelink positioning if the requested sidelink results is included.
* * * Next Change * * * *
10.4.2.1	Message definition
This message is sent by a UE to another peer UE to response the received SIDELINK POSITIONING SERVICE RESPONSE message over the PC5-U interface. See table 10.4.2.1.1.
Message type:	SIDELINK POSITIONING SERVICE RESPONSE
Significance:	dual
Direction:	UE to peer UE

Table 10.4.2.1.1 SIDELINK POSITIONING SERVICE RESPONSE message
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	SIDELINK POSITIONING SERVICE RESPONSE message identity
	PC5-U message type
11.4.1
	M
	V
	1

	
	Transaction ID
	Transaction ID
11.4.2
	M
	V
	2

	
	Sidelink positioning result
	[bookmark: _Hlk159262909]List of sidelink positioning results
11.4.7
	M
	LV-E
	TBD4-2691



* * * Next Change * * * *
[bookmark: _Toc160569353]10.4.3.1	Message definition
This message is sent by a UE to another peer UE to transport the SLPP message(s) and the associated UE's application layer ID(s) of the SLPP message(s) as specified in clause 6.8 of 3GPP TS 23.586 [2]. See table 10.4.3.1.1.
Message type:	SIDELINK POSITIONING SLPP TRANSPORT
Significance:	dual
Direction:	UE to peer UE
[bookmark: _CRTable10_3_1_1_1]Table 10.4.3.1.1:SIDELINK POSITIONING SLPP TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	SIDELINK POSITIONING SLPP TRANSPORT message identity
	PC5-U message type
11.4.1
	M
	V
	1

	
	SLPP PDU list
	List of SLPP PDUs
11.4.8
	M
	LV-E
	TBD8-65537



* * * Next Change * * * *
[bookmark: _Toc160569375][bookmark: _Toc160569376][bookmark: _Hlk159255474]11.4.4	List of related user info
The List of related user info information element contains a list of related user info as specified in clause 11.4.3.
The List of related user info information element is a type 6 information element with the minimum length of 6 octets and the maximum length of 2051 length.
The list of related user info information element is coded as shown in figure 11.4.4.1 and table 11.4.4.1. 
	8
	7
	6
	5
	4
	3
	2
	1
	

	List of related user info IEI
	octet 1

	Length of list of related user info contents
	octet 2
octet 3

	
Related user info 1
	octet 4

octet u

	
Related user info 2
	octet (u+1)*

octet v*

	...
	octet (v+1)*

octet w*

	
Related user info n
	octet (w+1)*

octet x*


Figure 11.4.4.1: List of related user info information element
Table 11.4.4.1: List of Related user info information element
	The length of list of related user info contents field contains the binary coded representation of the length of the list related user info contents field.


	Related user info (octet 4 u)
The related user info field contains an application layer ID and the associated UE role as specified in clause 11.4.3.



* * * Next Change * * * *
11.4.5	Requested sidelink results
The requested sidelink results contains the sidelink result type(s).
The requested sidelink results information element is a type 4 information element with a minimum length of 3 octets and maximum length of 257 octets.
The requested sidelink results information element is coded as shown in figure 11.4.5.1 and table 11.4.5.1. 
	8
	7
	6
	5
	4
	3
	2
	1
	

	Requested sidelink results IEI
	octet 1

	Length of requested sidelink results contents
	octet 2

	0
Spare
	RelVel
	Velocity
	Direction
	Range
	RangeDir
	RelLoc
	AbLoc
	
octet 32

	
Spare
	octet 4*

octet n*



Table 11.4.5.2: Ranging sidelink result
	Requested sidelink results (octet 32)

	[bookmark: MCCQCTEMPBM_00000042]

	Absolute location requested (octet 23, bit 81)

	0
	
	
	
	The absolute location of the target UE not requested

	1
	
	
	
	The absolute location of the target UE requested

	[bookmark: MCCQCTEMPBM_00000043]

	Relative location requested (octet 3, bit 27)

	0
	
	
	
	The position of the target UE relative to other UEs not requested

	1
	
	
	
	The position of the target UE relative to other UEs requested

	[bookmark: MCCQCTEMPBM_00000044]

	Range and direction requested (octet 3, bit 36)

	0
	
	
	
	The distance and the direction between two UEs or more UEs not requested

	1
	
	
	
	The distance and the direction between two UEs or more UEs requested

	[bookmark: MCCQCTEMPBM_00000045]

	Range requested (octet 3, bit 45)

	0
	
	
	
	The distance between two UEs or more UEs not requested

	1
	
	
	
	The distance between two UEs or more UEs requested

	[bookmark: MCCQCTEMPBM_00000046]

	Direction requested (octet 3, bit 54)

	0
	
	
	
	The direction between two UEs or more UEs not requested

	1
	
	
	
	The direction between two UEs or more UEs requested

	[bookmark: MCCQCTEMPBM_00000047]

	Velocities requested (octet 3, bit 63)

	0
	
	
	
	The velocities of the target UE not requested

	1
	
	
	
	The velocities of the target UE requested

	[bookmark: MCCQCTEMPBM_00000048]

	Relative velocities requested (octet 3, bit 72)

	0
	
	
	
	The velocities of the target UE relative to other UEs not requested

	1
	
	
	
	The velocities of the target UE relative to other UEs requested

	[bookmark: MCCQCTEMPBM_00000049]

	Bit 8 of octet 3 is spare and shall be coded as zero.


[bookmark: _PERM_MCCTEMPBM_CRPT33550191___2]
* * * Next Change * * * *
[bookmark: _Toc160569378][bookmark: _Toc160569379]11.4.7	List of sidelink positioning results
The purpose of the list of sidelink positioning results parameter information element carries one absolute location or a list of relative locations.
The list of sidelink positioning results information element is a type 6 information element with the minimum length of 5 octets and the maximum length of 2691 length.
The list of sidelink positioning results information element is coded as shown in figure 11.4.7.1 and table 11.4.7.1. 
	8
	7
	6
	5
	4
	3
	2
	1
	

	List of sidelink positioning results IEI
	octet 1

	Length of list of sidelink positioning results contents
	octet 2
octet 3

	
Sidelink positioning result 1
	octet 4

octet u

	
Sidelink positioning result 2
	octet (u+1)*

octet v*

	...
	octet (v+1)*

octet w*

	
Sidelink positioning result n
	octet (w+1)*

octet x*


Figure 11.4.7.1: List of sidelink positioning results information element
	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of sidelink positioning result contents
	octet 4

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	RLTI
	ABSI
	octet 5


	
Absolute location
	octet 6*

octet o1*

	
Relative location
	octet (o1+1)*

octet o2*


Figure 11.4.7.2: Sidelink positioning result information element

	8
	7
	6
	5
	4
	3
	2
	1
	

	
Absolute location IEI
	octet 6

	Length of absolute location contents
	octet 67*

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	VLCTI
	LESTI
	octet 78*


	
Location estimate
	octet 89*

octet l*

	Velocity estimate
	octet (l+1)*

octet o1*


Figure 11.4.7.3: Absolute location information element
	8
	7
	6
	5
	4
	3
	2
	1
	

	Relative location IEI
	octet o1+1

	Length of relative location contents
	octet o1+12*

	0
Spare
	0
Spare
	0
Spare
	RLTVLCI
	3DRLTI
	2DRLTI
	RNGDI
	APPIDI
	octet o1+23*

	Length of application layer ID
	octet o1+34*


	Application layer ID
	octet o1+45*

octet o3*

	Length of range direction
	octet (o3+1)*

	Range direction
	octet (o3+21)*

octet o4*

	2D relative location
	octet (o4+1)*

octet o5*

	3D relative location
	octet (o5+1)*

octet o6*

	Relative velocity
	octet (o65+1)*

octet o2*



Figure 11.4.7.4: Relative location information element
Table 11.4.7.1: List of sidelink positioning results information element
	Absolute location indication (octet 5, bit 1) (NOTE 1)
Bit 
1
0	Absolute location does not exist
1	Absolute location exists

	Relative location indication (octet 5, bit 21) (NOTE 1)
Bit 
2
0	Relative location does not exist (octet 5, bit 1) ion does not exist
1	Relative location exists

	Location estimate (octet 87 to l)
The Location estimate field contains the content of absolute location of a UE as specified in 3GPP TS 23.273 [11].

	Velocity Location estimate (octet 7 to l+1 to o1)
The Velocity estimate field contains the content of absolute velocity of a UE as specified in 3GPP TS 23.273 [11].


	Location estimate indication (octet 78, bit 1) (NOTE 2)
Bit 
1
0	Location estimate does not exist
1	Location estimate exists

	Velocity estimate indication (octet 78, bit 2) (NOTE 2)
Bit 
2
0	Velocity estimate does not exist
1	Velocity estimate exists

	Application layer ID indication (octet o1+23, bit 1)
Bit 
1
0	Application layer ID does not exist
1	Application layer ID exists

	Range direction indication (octet  o1+23, bit 2) (NOTE 3)
Bit 
2
0	Range direction does not exist
1	Range direction exists

	2D relative location indication (octet  o1+23, bit 3) (NOTE 3)
Bit 
3
0	2D relative location does not exist
1	2D relative location exists

	3D relative location indication (octet  o1+23, bit 4) (NOTE 3)
Bit 
4
0	3D relative location does not exist
1	3D relative location exists

	Relative velocity indication (octet  o1+23, bit 5) (NOTE 3)
Bit 
5
0	Relative velocity does not exist
1	Relative velocity exists

	Application layer ID (octet o1+43 to o3)
The Application layer ID field contains the user info ID parameter carries an application layer ID as specified in clause 11.2.15 of 3GPP TS 24.554 [6].

	
The Range direction field contains a range and direction from a point A to a point B, comprising a range, an azimuth direction, and an elevation direction from the target UE to a UE identified with the application layer ID as specified 3GPP TS 23.273 [11].

	
The 2D relative location field contains a relative 2D location with uncertainty ellipse, characterised by a point described in 2D local co-ordinates with origin corresponding to another known point identified with the application layer ID, distances r1 and r2 and an angle of orientation A as specified 3GPP TS 23.273 [11].

	
The 3D relative location field contains a relative 3D location with uncertainty ellipsoid, characterised by a point described in 3D local co-ordinates with origin corresponding to another known point identified with the application layer ID, distances r1 (the "semi-major uncertainty"), r2 (the "semi-minor uncertainty") and r3 (the "vertical uncertainty") and an angle of orientation A (the "angle of the major axis"). as specified 3GPP TS 23.273 [11].


	The Relative velocity field contains UE velocity relative to the UE identified with the application layer ID as specified 3GPP TS 23.273 [11].

	NOTE 1:	Absolute location or Relative location exists for one sidelink positioning result.
NOTE 2:	Location estimate or Velocity estimate exists for one absolute location.
NOTE 3:	One of Range direction, 2D relative location, 3D relative location or Relative velocity exists for one relative location.



* * * Next Change * * * *
11.4.8	List of SLPP PDUs
The list of SLPP PDUs parameter is to indicate a list of SLPP messages and the associated UE's application layer ID for each SLPP message.
The list of SLPP PDUs information element is a type 6 information element with the minimum length of 9x1 octets and the maximum length of 65538x2 length.
The list of SLPP PDUs information element is coded as shown in figure 11.4.8.1 and table 11.4.8.1. 
	8
	7
	6
	5
	4
	3
	2
	1
	

	List of SLPP PDUs IEI
	octet 1

	Length of list of SLPP PDUs contents
	octet 2
octet 3

	
SLPP PDU 1
	octet 4

octet u

	
SLPP PDU 2
	octet (u+1)*

octet v*

	...
	octet (v+1)*

octet w*

	
SLPP PDU n
	octet (w+1)*

octet x*


[bookmark: _CRFigure11_3_48_1]Figure 11.4.8: List of SLPP PDUs information element
[bookmark: _CRTable11_3_48_1]Table 11.4.8: List of SLPP PDUs information element
	SLPP PDU (octet 4 to u)
The SLPP PDU field contains the SLPP message and its associated UE's application layer ID and is coded as figure 11.4.8.2 and table 11.4.8.2.




	8
	7
	6
	5
	4
	3
	2
	1
	

	
Length of SLPP PDU contents
	octet 1

octet 2

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	APPIDI
	octet 3


	
Length of SLPP message
	octet 4

octet 5

	
SLPP message
	octet 6

octet a

	
Application layer ID
	octet a+1*

octet b*


[bookmark: _CRFigure11_3_48_2]Figure 11.4.8.2: SLPP PDU
Table 11.4.8.2: SLPP PDU
	Application layer ID indication (APPIDI) (octet 3 bit 1):
Bit 
12
0	Application layer ID does not exist
1	Application layer ID exists


	SLPP message (octet 3 to a)
The SLPP message field contains the content of the SLPP message as specified in 3GPP TS 38.355 [12].


	Application layer ID (octet a+1 to b)
The Application layer ID field contains the user info ID parameter carries an application layer ID as specified in clause 11.2.15 of 3GPP TS 24.554 [6].



* * * End of Changes * * * *

