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	Reason for change:
	Stage-2 spec TS 23.304 specifies the following:

[bookmark: _Toc122421014]6.7.1	5G ProSe Communication via 5G ProSe Layer-3 UE-to-UE Relay
(…)
In the case of one source 5G ProSe Layer-3 End UE communicates with multiple target 5G ProSe Layer-3 End UEs, the PC5 link between the source 5G ProSe Layer-3 End UE and the 5G ProSe Layer-3 UE-to-UE Relay can be shared for multiple target 5G ProSe Layer-3 End UEs per RSC while the PC5 links may be established individually between the 5G ProSe Layer-3 UE-to-UE Relay and target 5G ProSe Layer-3 End UEs per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.
In the case of multiple source 5G ProSe Layer-3 End UEs communicate with one target 5G ProSe Layer-3 End UE, the PC5 link between the 5G ProSe Layer-3 UE-to-UE Relay and the target 5G ProSe Layer-3 End UE can be shared per RSC while the PC5 links may be established individually between the source 5G ProSe Layer-3 End UEs and the 5G ProSe Layer-3 UE-to-UE Relay per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.

Hence for the UE-to-UE relay cases, the 5G ProSe direct link modification procedure can be used to modify an existing PC5 connection between the source 5G ProSe end UE and the 5G ProSe UE-to-UE relay UE (first hop) OR between the 5G ProSe UE-to-UE relay UE and the target 5G ProSe end UE (second hop).

It is possible that the 5G ProSe direct link modification procedure fails either on the first hop or on the second hop, as following:

1-The Modification procedure failure in the first hop could be due to failure of the PC5 Establishment procedure of the second hop (i.e. due to receiving PROSE DIRECT LINK ESTABLISHMENT REJECT message from the target 5G ProSe end UE to the 5G ProSe UE-to-UE relay UE with an appropriate PC5 rejection cause). In that case, the Source 5G ProSe end UE would need to know that the rejection reason is from the Target 5G ProSe end UE (and not from 5G ProSe UE-to-UE-relay UE). Hence in that case the 5G ProSe UE-to-UE relay UE would need to:
    a) provide a new PC5 failure cause to the source 5G ProSe end UE in the existing PC5 signalling protocol cause IE, to indicate that the failure is due to a failure from the target 5G ProSe end UE and not due to a failure from the 5G ProSe UE-to-UE relay itself.
    b) and also to propagate the PC5 rejection cause that was received from the target 5G ProSe end UE to the source 5G ProSe end UE, in order to assist the source 5G ProSe end UE to know why the connection request was rejected and to take any appropriate follow-up action.

In that way, the source 5G ProSe end UE can know if the failure from the target 5G ProSe end UE is permanent or temporary, OR if that failure requires a UE-to-UE relay reselection or not…etc.

Also the user info ID of the target 5G ProSe end UE needs to be provided to the source 5G ProSe end UE, in order to let the source 5G ProSe end UE know which target 5G ProSe end UE has rejected the connection request.

2- The Modification procedure failure in the second hop should be directed to the source 5G ProSe end UE that has requested the PC5 connection, hence the user info ID of the source 5G ProSe end UE needs to be provided in the PROSE DIRECT LINK MODIFICATION REJECT message to the 5G ProSe UE-to-UE relay UE, in order to assist the 5G ProSe UE-to-UE relay UE to know which source 5G ProSe end UE it needs to send the PC5 connection rejection to.

The above requirements need to be implemented in stage-3 spec.


	
	

	Summary of change:
	Introducing a PC5 failure cause that represents a failure due to UE-to-UE relay case.

Introducing an extra PC5 signalling protocol cause IE in the PROSE DIRECT LINK MODIFICATION REJECT message that propagates the failure cause received from the target 5G ProSe end UE to the source 5G ProSe end UE.

Introducing the User info IDs in the PROSE DIRECT LINK MODIFICATION REJECT message.

	
	

	Consequences if not approved:
	Requirements for failure/Rejection scenarios for modifying a PC5 link for the purpose of UE-to-UE relay are not implemented, and no possibility for the source 5G ProSe end UE to know why the failure happens and in which hop, which prevents the source 5G ProSe end UE to take the proper action.
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[bookmark: _Hlk118471422]***** First change *****
[bookmark: _Toc59209170][bookmark: _Toc59208899][bookmark: _Toc51951145][bookmark: _Toc45882595][bookmark: _Toc45282209][bookmark: _Toc123634728]7.2.3.5	5G ProSe direct link modification procedure not accepted by the target UE
If the 5G ProSe direct link modification request cannot be accepted, the target UE shall send a PROSE DIRECT LINK MODIFICATION REJECT message. The PROSE DIRECT LINK MODIFICATION REJECT message contains a PC5 signalling protocol cause IE set to one of the following cause values:
#5	lack of resources for 5G ProSe direct link;
#6	required service not allowed;
#12	security policy not aligned;
#16	lack of local capabilities; or
#xx	Failure from 5G ProSe end UE; or
#111	protocol error, unspecified.
If the target UE is not allowed to accept this request, e.g., because the ProSe application to be added is not allowed per the operator policy or configuration parameters for ProSe communication over PC5 as specified in clause 5.2.4, the target UE shall send a PROSE DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #6 "required service not allowed".
If the 5G ProSe direct link modification fails due to the congestion problems or other temporary lower layer problems causing resource constraints, the target UE shall send a PROSE DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #5 "lack of resources for 5G ProSe direct link".
If the link modification operation code is set to "Associate new ProSe application(s) with existing PC5 QoS flow(s)" and the security policy corresponding to the ProSe identifier(s) is not aligned with the security policy applied to the existing 5G ProSe direct link, then the target UE shall send a PROSE DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #12 "security policy not aligned".
If the link modification operation requires the addition of new PC5 QoS flow(s) but the target UE cannot support additional packet filters which would be required on the existing PDU session of the target UE, then the target UE shall send a PROSE DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #16"lack of local capabilities".
If the target UE is acting as a target 5G ProSe end UE and the 5G ProSe direct link modification procedure is between the 5G ProSe UE-to-UE relay UE and the target 5G ProSe end UE, the target 5G ProSe end UE may include in the PROSE DIRECT LINK MODIFICATION REJECT message the source end UE info IE set to the user info ID of the source 5G ProSe end UE that has initiated the 5G ProSe direct link establishment procedure.
[bookmark: _Hlk124867971]If the target UE is acting as a 5G ProSe UE-to-UE relay UE, the 5G ProSe direct link modification procedure is between the source 5G ProSe end UE and the 5G ProSe UE-to-UE relay UE, and the target 5G ProSe end UE has rejected the 5G ProSe direct link establishment procedure or the 5G ProSe direct link modification procedure, then the 5G ProSe UE-to-UE relay UE shall send a PROSE DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #xx "Failure from 5G ProSe end UE" to the source 5G ProSe end UE. The 5G ProSe UE-to-UE relay UE may include in the PROSE DIRECT LINK MODIFICATION REJECT message the PC5 end UE failure cause IE set to the PC5 signalling protocol cause received from the target 5G ProSe end UE that has rejected the 5G ProSe direct link establishment procedure as specified in clause 7.2.2.5. The 5G ProSe UE-to-UE relay UE may include in the PROSE DIRECT LINK MODIFICATION REJECT message the target end UE info IE set to the user info ID of the target 5G ProSe end UE that has rejected the 5G ProSe direct link establishment procedure.
For other reasons causing the failure of link modification, the target UE shall send a PROSE DIRECT LINK MODIFICATION REJECT message with PC5 signalling protocol cause value #111 "protocol error, unspecified".
Upon receipt of the PROSE DIRECT LINK MODIFICATION REJECT message, the initiating UE shall stop timer T5081 and abort the 5G ProSe direct link modification procedure. If the PC5 signalling protocol cause value in the PROSE DIRECT LINK MODIFICATION REJECT message is #11 "required service not allowed" or #5 "lack of resources for 5G ProSe direct link" or #12 "security policy not aligned", then the initiating UE shall not attempt to start 5G ProSe direct link modification with the same target UE to add the same ProSe application, or to add or modify the same PC5 QoS flow(s) at least for a time period T.
NOTE:	The length of time period T is UE implementation specific and can be different for the case when the UE receives PC5 signalling protocol cause value #11 "required service not allowed" or when the UE receives PC5 signalling protocol cause value #5 "lack of resources for 5G ProSe direct link" or when the UE receives PC5 signalling protocol cause value #12 "security policy not aligned". The length of time period T is not less than 30 minutes.
***** Next change *****
[bookmark: _Toc68196412][bookmark: _Toc59209083][bookmark: _Toc51951306][bookmark: _Toc45882758][bookmark: _Toc45282372][bookmark: _Toc123635064]10.3.22.1	Message definition
This message is sent by the UE to another peer UE to indicate that the link modification request is not accepted. See table 10.3.22.1.1.
Message type:	PROSE DIRECT LINK MODIFICATION REJECT
Significance:	dual
Direction:	UE to peer UE
Table 10.3.22.1.1: PROSE DIRECT LINK MODIFICATION REJECT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PROSE DIRECT LINK MODIFICATION REJECT message identity
	ProSe PC5 signalling message type
11.3.1
	M
	V
	1

	
	Sequence number
	Sequence number
11.3.2
	M
	V
	1

	
	PC5 signalling protocol cause
	PC5 signalling protocol cause
11.3.8
	M
	V
	1

	ZZ
	PC5 end UE failure cause
	PC5 signalling protocol cause
11.3.8
	O
	TV
	2

	XY
	Source end UE info
	User info ID
11.3.xz
	O
	TLV
	3-257

	XZ
	Target end UE info
	User info ID
11.3.xz
	O
	TLV
	3-257



***** Next change *****
10.3.22.x	PC5 end UE failure cause
The UE may include this IE if:
a)	the UE acts as a 5G ProSe UE-to-UE relay UE and the 5G ProSe direct link is between the source 5G ProSe end UE and the 5G ProSe UE-to-UE relay UE to indicate the PC5 signalling protocol cause received from the target 5G ProSe end UE.
10.3.22.y	Source end UE info
The UE may include this IE if:
a)	the UE acts as a target 5G ProSe end UE and the 5G ProSe direct link is between the 5G ProSe UE-to-UE relay UE and the target 5G ProSe end UE to indicate the user info ID of the source 5G ProSe end UE.
10.3.22.z	Target end UE info
The UE may include this IE if:
a)	the UE acts as a 5G ProSe UE-to-UE relay UE and the 5G ProSe direct link is between the source 5G ProSe end UE and the 5G ProSe UE-to-UE relay UE to indicate the user info ID of the target 5G ProSe end UE.

***** Next change *****
[bookmark: _Toc68196433][bookmark: _Toc59209101][bookmark: _Toc51951324][bookmark: _Toc45882774][bookmark: _Toc45282388][bookmark: _Toc34404492][bookmark: _Toc34388721][bookmark: _Toc502240455][bookmark: _Toc123635144]11.3.8	PC5 signalling protocol cause
The purpose of the PC5 signalling protocol cause information element is to indicate the cause used in the PC5 signalling protocol procedures.
The PC5 signalling protocol cause is a type 3 information element with a length of 2 octets.
The PC5 signalling protocol cause information element is coded as shown in figure 11.3.8.1 and table 11.3.8.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	PC5 signalling protocol cause IEI
	octet 1

	PC5 signalling cause value
	octet 2


Figure 11.3.8.1: PC5 signalling protocol cause information element
Table 11.3.8.1: PC5 signalling protocol cause information element
	PC5 signalling cause value (octet 2)

	[bookmark: MCCQCTEMPBM_00000041]

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	Direct communication to the target UE not allowed

	0
	0
	0
	0
	0
	0
	1
	0
	
	Direct communication to the target UE no longer needed

	0
	0
	0
	0
	0
	0
	1
	1
	
	Conflict of layer-2 ID for unicast communication is detected

	0
	0
	0
	0
	0
	1
	0
	0
	
	Direct connection is not available anymore

	0
	0
	0
	0
	0
	1
	0
	1
	
	Lack of resources for 5G ProSe direct link

	0
	0
	0
	0
	0
	1
	1
	0
	
	Authentication failure

	0
	0
	0
	0
	0
	1
	1
	1
	
	Integrity failure

	0
	0
	0
	0
	1
	0
	0
	0
	
	UE security capabilities mismatch

	0
	0
	0
	0
	1
	0
	0
	1
	
	LSB of KNRP-sess ID conflict

	0
	0
	0
	0
	1
	0
	1
	0
	
	UE PC5 unicast signalling security policy mismatch

	0
	0
	0
	0
	1
	0
	1
	1
	
	Required service not allowed

	0
	0
	0
	0
	1
	1
	0
	0
	
	Security policy not aligned

	0
	0
	0
	0
	1
	1
	0
	1
	
	Congestion situation

	0
	0
	0
	0
	1
	1
	1
	0
	
	Authentication synchronisation error

	0
	0
	0
	0
	1
	1
	1
	1
	
	Security procedure failure of 5G ProSe UE-to-network relay

	x
	x
	x
	x
	x
	x
	x
	x
	
	Failure from 5G ProSe end UE

	0
	1
	1
	0
	1
	1
	1
	1
	
	Protocol error, unspecified

	Any other value received by the UE shall be treated as 0110 1111, "protocol error, unspecified".



***** End of changes *****

