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1. Introduction
A)
Resolve EN about application layer discovery messages
As per the RAN2 LS reply (R2-2109127/S2-2107045) states that 
For Rel-17 U2N sidelink relay, RAN2 agrees that only RLC UM mode can be used for sidelink discovery message and the maximum size of the discovery message should be 9000 bytes. However, large payload size and/or RLC segmentation may degrade latency and coverage performance of discovery. RAN2 recommend SA2 to assume a reasonable message size for NR PC5 discovery message.,
and it was agreed in SA2 (see TS 23.304 h10) that the application layer discovery messages may be transmitted as metadata in a PC5 direct discovery message. Moreover, the Application layer metadata information may be transmitted as metadata in the Announcement message (model A) and in the response message (model B) during the group member discovery procedure.
NOTE 2:
Based on UE implementation, the application layer discovery messages are exchanged either as user traffic over PC5 or alternatively as part of metadata in PC5 Direct Discovery message. In the latter case, the PC5 Direct Discovery message can contain additional field carrying application layer metadata information, e.g., the Application layer discovery messages for group discovery. The format and contents of this additional field is out of scope of 3GPP. Performance of the PC5 Direct Discovery message including the application layer information will be affected if the resulted PC5 Direct Discovery message size is too big, e.g. longer delay and lower reliability. 

Based on the above, the metadata with reasonable message size can be included within PC5 discovery messages. Hence the following EN in TS 24.554 v1.0.0 can be resolved:
Editor's note:
Whether to transmit the application layer discovery messages as metadata in a PC5 direct discovery message or as user traffic depends on the size of the PC5 direct discovery message. The size of the PC5 direct discovery message or no size limit will be determined by RAN WG.

B)
Definetion of metadata is missing
The reference to metadata is missing in TS 24.554 v1.0.0. In the current design of stage-2, the metadata can be used in 5G ProSe direct discovery procedure (both open and restricted) and group member discovery procedure. It is proposed to add the reference clause of metadata.

C)
Correction of metadata in direct discovery solicitation message

In TS 24.554 v1.0.0, the metadata is included in PROSE PC5 DISCOVERY message for restricted 5G ProSe direct discovery solicitation. However, as per stage-2 spec for model A discovery:
1.
The Announcing UE sends an Announcement message. The Announcement message may include the Type of Discovery Message, ProSe Application Code or ProSe Restricted Code, security protection element, [metadata information]. The Application layer metadata information may be transmitted as metadata in the Announcement message.,
for model B solicitation message:
1.
The Discoverer UE sends a Solicitation message. The Solicitation message may include Type of Discovery Message, ProSe Query Code, security protection element.

and for model B response message:

2.
The Discoveree UE that matches the solicitation message responds to the Discoverer UE with the Response message. The Response message may include Type of Discovery Message, ProSe Response Code, security protection element, [metadata information]. The Application layer metadata information may be transmitted as metadata in the Response message.
Hence it is clear that the metadata is not included in model B discovery solicitation message. The metadata should be removed from Table 10.2.1.3: PROSE PC5 DISCOVERY message content for restricted 5G ProSe direct discovery solicitation.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.554 v1.0.0.
* * * First Change * * * *

7.4.2.1.1
Initiation of forming a group 

Before the UE is requested by upper layers to send data unit(s) of a ProSe application identified by a ProSe identifier using 5G ProSe communication over PC5, for the users sharing the same application layer group ID as configured in clause 5.2.4 may perform a group member discovery procedure as specified in clause 6.2.15. 

When the group is formed, the following information may be exchanged within the group members included in the application layer discovery message:

a)
group size; and 

b)
member ID.

Based on UE implementation, the application layer discovery messages are exchanged either as user traffic over PC5 or alternatively as metadata contents in the Metadata IE in PC5 direct discovery message. The format and contents of this additional field is out of scope of 3GPP.
* * * Next Change * * * *

10.2.1
Message definition

This message is sent by the UE over the PC5 interface for open 5G ProSe direct discovery and restricted 5G ProSe direct discovery. See table 10.2.1.1, table 10.2.1.2, table 10.2.1.3, table 10.2.1.4, table 10.2.1.5, table 10.2.1.6, table 10.2.1.7, table 10.2.1.8, table 10.2.1.9, table 10.2.1.10 and table 10.2.1.11.

Message type:
PROSE PC5 DISCOVERY

Significance:
dual

Direction:

UE to peer UE

Editor's note:
The IEs related to security are FFS and depend on SA3 requirements.

Editor's note:
The condition of the optional IEs is FFS.

Table 10.2.1.1: PROSE PC5 DISCOVERY message content for open 5G ProSe direct discovery announcement

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	ProSe application code
	ProSe application code

11.2.2
	M
	V
	23

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	Binary

11.2.5
	M
	V
	1

	xx
	Metadata
	Metadata

11.2.16
	O
	TLV
	x

	NOTE:
The discovery type is set to "Open discovery" and the content type is set to "Announcement".


Table 10.2.1.2: PROSE PC5 DISCOVERY message content for restricted 5G ProSe direct discovery announcement

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	ProSe restricted code
	ProSe restricted code

11.2.3
	M
	V
	23

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	Binary

11.2.5
	M
	V
	1

	xx
	Metadata
	Metadata

11.2.16
	O
	TLV
	4-65535

	NOTE:
The discovery type is set to "Restricted discovery" and the content type is set to "Announcement".


Table 10.2.1.3: PROSE PC5 DISCOVERY message content for restricted 5G ProSe direct discovery solicitation

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	ProSe query code
	ProSe restricted code
11.2.3
	M
	V
	23

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	Binary

11.2.5
	M
	V
	1

	
	
	

	
	
	

	NOTE:
The discovery type is set to "Restricted discovery" and the content type is set to "Solicitation".


Table 10.2.1.4: PROSE PC5 DISCOVERY message content for restricted 5G ProSe direct discovery response

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	ProSe response code
	ProSe restricted code
11.2.3
	M
	V
	23

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	Binary

11.2.5
	M
	V
	1

	xx
	Metadata
	Metadata

11.2.16
	O
	TLV
	x

	NOTE:
The discovery type is set to "Restricted discovery" and the content type is set to "response".


Table 10.2.1.5: PROSE PC5 DISCOVERY message for group member discovery announcement

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	Application layer group ID
	Application layer group ID

11.2.6
	M
	LV
	2-257

	
	Announcer info
	User info ID

11.2.7
	M
	V
	6

	xx
	Metadata
	Metadata

11.2.16
	O
	TLV
	4-65535

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	Binary

11.2.5
	M
	V
	1

	NOTE:
The discovery type is set to "Restricted discovery", the content type is set to "Group member discovery announcement/group member discovery response" and the discovery model is set to "Model A".


Table 10.2.1.6: PROSE PC5 DISCOVERY message for group member discovery solicitation

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE 1)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	Application layer group ID
	Application layer group ID

11.2.6
	M
	LV
	2-257

	
	Discoverer info
	User info ID

11.2.7
	M
	V
	6

	
	GMDS composition
	GMDS composition

11.2.8
	M
	V
	1

	
	Target user info
	Target user info

11.2.9
	C

(NOTE 2)
	V
	6

	
	Target group info
	Target group info

11.2.10
	C

(NOTE 2)
	V
	3

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	Binary

11.2.5
	M
	V
	1

	NOTE 1:
The discovery type is set to "Restricted discovery", the content type is set to "Group member discovery solicitation" and the discovery model is set to "Model B".

NOTE 2:
Presence of the target user info and of target group info is indicated by the GMDS composition.


Table 10.2.1.7: PROSE PC5 DISCOVERY message for group member discovery response

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	Application layer group ID
	Application layer group ID

11.2.6
	M
	LV
	2-257

	
	Discoveree info
	User info ID

11.2.7
	M
	V
	6

	xx
	Metadata
	Metadata

11.2.16
	O
	TLV
	4-65535

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	Binary

11.2.5
	M
	V
	1

	NOTE:
The discovery type is set to "Restricted discovery", the content type is set to "Group member discovery announcement/group member discovery response" and the discovery model is set to "Model B".


Table 10.2.1.8: PROSE PC5 DISCOVERY message for UE-to-network relay discovery announcement

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE 1)
	ProSe direct discovery PC5 message type
11.2.1
	M
	V
	1

	
	Announcer info
	User info ID

11.2.7
	M
	V
	6

	
	Relay service code (NOTE 2)
	Relay service code

11.2.11
	M
	V
	3

	
	UTC-based counter LSB
	UTC-based counter LSB 
11.2.14
	M
	V
	1

	
	Status indicator
	Status indicator

11.2.12
	M
	V
	1

	
	MIC
	MIC

11.2.4
	M
	V
	4

	yy
	NCGI
	NCGI

11.2.15
	O
	TV
	9

	NOTE 1:
The discovery type is set to "Restricted discovery", the content type is set to "UE-to-network relay discovery announcement/UE-to-network relay discovery response" and the discovery model is set to "Model A".
NOTE 2:
If the announcing UE works as a 5G ProSe Layer-3 UE-to-network relay UE, the S-NSSAI associated with the relay service code belongs to the allowed NSSAI of the UE.


Table 10.2.1.9: PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	Discoverer info
	User info ID

11.2.7
	M
	V
	6

	
	Relay service code
	Relay service code

11.2.11
	M
	V
	3

	
	UTC-based counter LSB
	UTC-based counter LSB 
11.2.14
	M
	V
	1

	NOTE: 
The discovery type is set to "Restricted discovery", the content type is set to "UE-to-network relay discovery solicitation" and the discovery model is set to "Model B".


Table 10.2.1.10: PROSE PC5 DISCOVERY message for UE-to-network relay discovery response

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE 1)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	Discoveree info
	User info ID

11.2.7
	M
	V
	6

	
	Relay service code (NOTE 2)
	Relay service code

11.2.11
	M
	V
	3

	
	UTC-based counter LSB
	UTC-based counter LSB 
11.2.14
	M
	V
	1

	
	Status indicator
	Status indicator

11.2.12
	M
	V
	1

	
	MIC
	MIC

11.2.4
	M
	V
	4

	yy
	NCGI
	NCGI

11.2.15
	O
	TV
	9

	NOTE 1:
The discovery type is set to "Restricted discovery", the content type is set to "UE-to-network relay discovery announcement/UE-to-network relay discovery response" and the discovery model is set to "Model B".
NOTE 2:
If the discoveree UE works as a 5G ProSe Layer-3 UE-to-network relay UE, the S-NSSAI associated with the relay service code belongs to the allowed NSSAI of the UE.


Table 10.2.1.11: PROSE PC5 DISCOVERY message for relay discovery additional information

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	ProSe direct discovery PC5 message type (NOTE)
	ProSe direct discovery PC5 message type

11.2.1
	M
	V
	1

	
	Relay service code
	Relay service code

11.2.11
	M
	V
	3

	
	Announcer info
	User info ID
11.2.7
	M
	V
	1

	
	MIC
	MIC

11.2.4
	M
	V
	4

	
	UTC-based counter LSB
	UTC-based counter LSB 
11.2.14
	M
	V
	1

	yy
	NCGI
	NCGI

11.2.15
	O
	TV
	9

	xx
	Relay TAI
	TAI

11.2.13
	O
	TV
	4

	NOTE:
The discovery type is set to "Restricted discovery", the content type is set to "Relay discovery additional information" and the discovery model is set to "Model A".


* * * Next Change * * * *

11.2.16
Metadata

The purpose of the metadata information element is to carry additional application-layer information. Examples of such information are application layer discovery messages, postal address, phone number, URL etc. The format of the metadata is a UTF8-encoded string.
The Metadata information element is coded as shown in Figure 11.2.16-1 and Table 11.2.16-1.

The Metadata information element is a type 6 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Metadata IEI
	octet 1

	Length of Metadata contents
	octet 2

	
	octet 3

	
	octet 4

	Metadata contents
	

	
	octet n


Figure 11.2.16-1: Metadata information element

Table 11.2.16-1: Metadata information element
	Metadata is contained in octet 4 to octet n; Max value of n is 65535 octets.

The Metadata field may contain the application layer discovery messages, the postal address, the phone number, the URL, etc.


	NOTE 1:
Further definition of metadata field is beyond the scope of 3GPP.
NOTE 2:
Performance may be affected if the resulted metadata information element size is too big (e.g. larger than 9000 bytes), e.g. longer delay and lower reliability.


