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Abstract of the contribution: This paper proposes to update Solution#1 regarding Additional parameters announcement.
Discussion
Solution #1 "Architecture enhancement to support 5G ProSe multi-hop UE-to-Network Relays" includes the following EN that needs to be resolved.

Editor's note:	It is FFS how Additional Information message for Model A discovery and related procedure are supported.

TS 23.304 defines the following procedure. 


[bookmark: _CRFigure6_5_1_31][bookmark: _Hlk162963257]Figure 6.5.1.3-1: Additional parameters announcement procedure [TS 23.304]
In this procedure, to request additional information to the UE-to-Network Relay, the Remote UE sends a PC5-S message named Additional Parameters Announcement Request in step 2. 
The Relay Discovery Additional Information message sent in steps 4/6 includes the following parameters:
-	Relay Service Code: the Relay Service Code associated with the message. The Relay Service Code is used to identify the security parameters needed by the receiving UE to process the discovery message.
-	Announcer Info: provides information about the announcing user.
-	Additional parameters: the additional parameters for 5G ProSe Layer-3 UE-to-Network Relay (when applicable) are as below:
-	(Optional) NCGI: indicates the NCGI of the serving cell of the 5G ProSe Layer-3 UE-to-Network Relay. This parameter may be requested by application running on 5G ProSe Layer-3 Remote UE.
-	(Optional) TAI: indicates the Tracking Area Identity of the serving cell of the 5G ProSe Layer-3 UE-to-Network Relay. This parameter may be used by 5G ProSe Layer-3 Remote UE to select a N3IWF.

For multi-hop UE-to-Network Relay scenarios, the Remote UE needs the Additional parameters from the U2N Relay. In these MH scenarios, there may be the case that not only U2N Relay but also Intermediate U2N Relay with Hop-Count=2 can be in network coverage, e.g., because the Intermediate U2N Relay with Hop-Count=2 does not intend to act as U2N Relay but can act as Intermediate U2N Relay due to e.g. shortage of PDU Session available for (additional) Remote UE.
In this case, as shown in Figure 1, providing NCGI also from the Intermediate U2N Relay to the Remote UE would be useful because the Intermediate U2N Relay than the U2N Relay is located closer to the Remote UE.



Figure 1: Intermediate U2N Relay with Hop-Count=2 also provides its NCGI as additional parameter to Remote UE

Proposal
It is proposed to agree the following changes into TR 23.700-03.

* * * * Start of 1st Change * * * * 
[bookmark: _Toc23317650][bookmark: _Toc94300262][bookmark: _Toc160717635]6.1.2	Procedures
[bookmark: _Toc160717636]6.1.2.1	Relay Discovery
[bookmark: _Toc160717637]6.1.2.1.1	Support of Model A discovery
Figure 6.1.2.1.1-1 provides an example of how the Model A discovery is supported in the multi-hop relay environment.


Figure 6.1.2.1.1-1: Example Model A Discovery operation supporting multi-hop UE-to-Network Relay
For Model A discovery, the 5G ProSe UE-to-Network Relay reuses the 5G ProSe UE-to-Network Relay Discovery Announcement message as defined in clause 5.8.3 of TS 23.304 [4], with the following additional IE:
-	Hop-Count: This value should be set to 1. It serves as an indication that the 5G ProSe UE-to-Network Relay supports multi-hop operation. In order to be legacy compliant, i.e. serving prior release 5G ProSe Remote UEs, the encoding of this Hop-Count should allow the 5G ProSe Remote UE not support multi-hop operation to ignore it and follow the existing procedures defined in TS 23.304 [4].
-	(optional) Hop-Limit: This indicates how many hops this 5G ProSe UE-to-Network Relay supports. Any Intermediate UE-to-Network Relay does not further forward the announcement message if the Hop-Count is equal or larger than the Hop-Limit. The value of the Hop-Limit is configured by the network. If the Hop-Limit is not included in the discovery messages, the Intermediate Relays will use a pre-configured value for the control.
For Model A discovery, the Intermediate UE-to-Network Relay(s) forwards the Announcement message with the following modifications:
-	Source Layer-2 ID: this is set to the source Layer-2 ID of the Intermediate UE-to-Network Relay.
-	Destination Layer-2 ID: the Destination Layer-2 ID for 5G ProSe UE-to-Network Relay Discovery is selected based on the configuration. It should be the same Destination Layer-2 ID of the Announcement message received by the Intermediate UE-to-Network Relay.
-	Announcer Info: identify information (i.e. User Info ID) of the announcing Intermediate UE-to-Network Relay.
-	Relay Service Code: no modification to the RSC of the received Announcement message.
-	Hop-Count: The Intermediate UE-to-Network Relay increment the value of the received Announcement message by 1 before forwarding it. If this value is equal or bigger than the optional Hop-Limit value in the message, the message is not forwarded. Additionally, if the Hop-Count value is equal or larger than a locally configured threshold on the Intermediate UE-to-Network Relay, it will not forward the Announcement message.
-	(optional) Hop-Limit: this should be kept unchanged from the value in the received message.
-	Root Relay Info: this is the User Info ID contained in the Announcer Info from the original 5G ProSe UE-to-Network Relay Discovery Announcement message. If included, it is not modified by the Intermediate UE-to-Network Relays.
The rest of the information contained in the Announcement messages is kept without modification when the message is forwarded by the Intermediate UE-to-Network Relays.
The Intermediate UE-to-Network Relay(s) keeps a record of the RSC, Root Relay Info, Announcer Info, and the associated Hop-Count value. Optionally, the Hop-Limit value can be also stored. If it receives an Announcement message with the same RSC and Root Relay Info but different Announcer Info, it will only forward the Announcement message when the Hop-Count value is smaller than the stored value. In that case, the Intermediate UE-to-Network Relay updates it stored value, i.e. the Announcer Info and the Hop-Count value. These stored values should be timed out by the Intermediate UE-to-Network Relay based on a locally configured timer.
The Relay Discovery Additional Information message (using Model A) message as defined in clause 5.8.3 of TS 23.304 [4] can be supported, similar to the additional handling for the Announcement message, i.e. by including the Hop-Count and (optional) Hop-Limit IE inside the message. Clause 6.1.2.Z depicts the detailed procedure for additional parameters announcement for multi-hop UE-to-Network relaying.
Editor's note:	It is FFS how Additional Information message for Model A discovery and related procedure are supported.


* * * * Start of Next Change * * * * 
!!!! All New Texts !!!!
6.1.2.Z	Additional parameters announcement procedure
Additional parameters announcement procedure outlined in Figure 6.1.2.Z-1 is used by a 5G ProSe Remote UE to request a 5G ProSe UE-to-Network Relay to announce additional parameters (using Model A). Based on the Additional parameters announcement procedure specified in clause 6.5.1.3 of TS 23.304 [4], differences are mainly described in the following procedure.


Figure 6.1.2.Z-1: Procedure for additional parameters announcement for multi-hop UE-to-Network relaying
1.	5G ProSe Remote UE has discovered a 5G ProSe UE-to-Network Relay for connectivity to the network and requires additional parameters.
2.	The 5G ProSe Remote UE sends to the Intermediate UE-to-Network Relay an Additional Parameters Announcement Request to obtain additional parameters.
3-4.	The Additional Parameters Announcement Request is sent up to the 5G ProSe UE-to-Network Relay.
5.	The 5G ProSe UE-to-Network Relay acknowledges receipt of the request in step 4 with an Additional Parameters Announcement Response (Additional_Parameters_Announcement_Request_Refresh Timer).
6-7.	The Additional Parameters Announcement Response is sent up to the 5G ProSe Remote UE.
8.	The 5G ProSe UE-to-Network Relay reuses the Relay Discovery Additional Information message as defined in clause 5.8.3 of TS 23.304 [4], with the following additional IE:
-	Hop-Count: This value should be set to 1.
-	(optional) Hop-Limit: This indicates how many hops this 5G ProSe UE-to-Network Relay supports. Any Intermediate UE-to-Network Relay does not further forward the announcement message if the Hop-Count is equal or larger than the Hop-Limit. The value of the Hop-Limit is configured by the network. If the Hop-Limit is not included in the discovery messages, the Intermediate Relays will use a pre-configured value for the control.
The Destination Layer-2 ID to send the Relay Discovery Additional Information message is selected based on the configuration as described in clause 5.1.4.1 of TS 23.304 [4].
9.	The Intermediate UE-to-Network Relay with Hop-Count=2 forwards the Relay Discovery Additional Information message sent by the 5G ProSe UE-to-Network Relay. When forwarding, the Intermediate UE-to-Network Relay with Hop-Count=2 may include the following additional IE if its NCGI is available:
-	Hop-Count: This value should be set to 2.
-	Announcer Info: identify information (i.e. User Info ID) of the Intermediate UE-to-Network Relay with Hop-Count=2.
-	NCGI: indicates the NCGI of the serving cell of the Intermediate UE-to-Network Relay with Hop-Count=2. This parameter may be requested by application running on 5G ProSe Layer-3 Remote UE.
10.	The Intermediate UE-to-Network Relay with Hop-Count=n forwards the Relay Discovery Additional Information message.
11.	The 5G ProSe UE-to-Network Relay detects new or updated additional parameters.
12-14. Same to steps 8-10.
If the Intermediate UE-to-Network Relay with Hop-Count=2 detects new or updated additional parameters (e.g. due to change of its serving cell, moving out of network coverage from network coverage), it may send a Relay Discovery Additional Information message including the new or updated additional parameters. At this time, the Intermediate UE-to-Network Relay with Hop-Count=2 fills the 5G ProSe UE-to-Network Relay related IEs based on the stored information as described in clause 6.1.2.1.1. The Intermediate UE-to-Network Relay with Hop-Count=2 also keeps a record of the additional parameters from the 5G ProSe UE-to-Network Relay.


* * * * End of Changes * * * * 
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