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Abstract of the contribution: This contribution proposes a new solution for KI#1 regarding discovery for Multi-hop U2N
1	Discussion
In clause 5.1 of TR 23.700-03, the key issue description of KI#1 Support of multi-hop UE-to-Network Relays include: 
-	Whether and how to support the authorization of multi-hop UE-to-Network Relay and Remote UE authorization and policy and parameter provisioning.
-	Whether and how to support the multi-hop UE-to-Network Relay discovery.
-	Whether and how to perform multi-hop UE-to-Network Relay (re-)selection.
-	Whether and how to enhance the existing mechanisms for IP address/prefix allocation to support Layer-3 multi-hop UE-to-Network Relay.
-	Whether and how to control the maximum number of hops supported when using multi-hop Layer-3 UE-to-Network relays.
-	How to manage multi-hop PC5 links, at least including how to establish, modify and release Layer-2 link over PC5 reference point for multi-hop UE-to-Network Relays.
-	Whether and how to support end-to-end QoS requirements between Remote UE and the network via multi-hop Layer-3 UE-to-Network Relay.
This contribution proposes a new solution for FS_5G_ProSe_Ph3 KI#1 to address the issues in KI description. 
2 	Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk91782779]It is proposed to add this solution to TR 23.700-03
*** First change***
6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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*** Next change (all new text) ***

[bookmark: _Toc160717648]6.X	Solution #X: Provisioning policies for data aggregation to attenuate load on 5G Prose UE-to-Network Relay in multi-hop scenarios
[bookmark: _Toc160717649]6.X.1	Description
6.X.1.1	General
This solution is based on the Solution#2 and addresses the issue of exponentially increased load on the UE-to-Network relay when multi-hop communication to the network is possible.
Consider the following scenario when a 5G Prose UE-to-Network Relay which support multi-hop communication is in good coverage of NG-RAN:
[image: ]
Figure 6.X.1.2-1: Relaying data via 5G Prose-UE-to-Network Relay
The number of Prose End-UEs relaying data via a particular Prose-UE-to-Network relay (which is in a good coverage of NG-RAN) increases exponentially in multi-hop scenarios compare to when only a single-hop is allowed. As depicted in the above figure the total number of connection relaying traffic via UE-to-Nework relay increased by a large factor compared to single hop case, where only the 
6.X.1.2	Using data aggregation for PDU Sessions for same RSC
[image: ]
Figure 6.X.1.2-1: Using data aggregation to minimize resource usage in UE-to-Network Relay
The above figure describes the proposed solution. The particular UE-to-Network relay can delay sending the data traffic corresponding to a particular RSC in order to reduce its power consumption and to reduce signaling with the network.
The UE-to-Network relay can aggregate the data for a particular PDU Session (which was established for a particular RSC) and based on the aggregation level send the data traffic incoming from various UEs together. Data aggregation level may be based on the max delay allowed, or the size of the queue storing the aggregated data etc. 
Data aggregation as described above helps the UE-to-Network relay to send repeated signaling to the network in case different UEs communicate via the relay and the traffic arrival time is not synchronous.
6.X.1.3	Authorization/policy parameters provisioning to UE
In order to support the Data Aggregation for UE-to-Network relays, in addition to the authorization/policy parameters to be provisioned to UE in Solution#2, UE-to-Network Relay for multi-hop communication can be provisioned with following parameters 
Per RSC:
· Aggregation of Data traffic is allowed by the UE-to-Network relay for this RSC
· Allowed Data Aggregation levels (this might be used as an info to max delay allowed or the size of queue used for data aggregation)
In addition to the authorization/policy parameters to be provisioned to UE in Solution#2, Remote UE for multi-hop Prose Communication via UE-to-Network relay can be provisioned with following parameters 
Per RSC:
· Optionally, Allowed (or tolerable) Aggregation for the traffic corresponding to this RSC.

[bookmark: _Toc160717650]6.X.2	Procedures	
[bookmark: _Toc160717651]6.X.2.1	5G ProSe multi-hop UE-to-Network Relay Discovery
[bookmark: _Toc160717652]6.X.2.1.1	5G ProSe multi-hop UE-to-Network Relay Discovery with Model A including aggregation indication
Figure 6.2.2.1.1-1 illustrates the procedure for 5G ProSe muti-hop UE-to-Network Discovery with Model A.


[bookmark: _CRFigure6_3_2_3_21]Figure 6.X.2.1.1-1: Model A discovery
1.	The 5G ProSe UE-to-Network Relay sends a UE-to-Network Relay Discovery Announcement message. Additional to the parameters described in Solution#2, based on the UE’s configured information and current status (e.g. if UE has less power below a threshold, or there are already many PC5 signalling established for communication via this relay), then UE-to-Network relay may send an additional Aggregation indication per RSC. Optionally, the Aggregation level per RSC is also included.
2.	The Intermediate Relay UEs match the RSCs present in the Announcement message and forwards the Discovery Announcement request. 
The 5G ProSe Remote UEs monitor the announcement messages corresponding to the desired services, and may receive multiple Announcement messages. Some UE-to-Network Relay(s) may have included the Aggregation indication (and also the Aggregation level). The Remote UE  may decide based on it’s provisioned parameters to choose a particular UE-to-Network relay for communication.
[bookmark: _Toc160717653]6.X.2.1.2	5G ProSe multi-hop UE-to-Network Relay Discovery with Model B
Figure 6.2.2.1.2-1 illustrates the procedure for 5G ProSe muti-hop UE-to-Network Discovery with Model B.


[bookmark: _CRFigure6_3_2_3_31]Figure 6.X.2.1.2-1: 5G ProSe multi-hop UE-to-Network Relay Discovery with Model B
1.	The 5G ProSe Remote UE sends a 5G ProSe UE-to-Network Relay Discovery Solicitation message which includes, additional to the parameters described in Solution#2, may optionally include one or more Aggregation levels which is tolerable by the UE.
2.	The Solicitation message is propagated to the UE-to-Network Relay
3.	Based on the 5G ProSe UE-to-Network Relay configured information and current status (e.g. if UE has less power below a threshold, or there are already many PC5 signalling established for communication via this relay) then UE-to-Network send Discovery response with additional Aggregation indication per RSC. Optionally, the Aggregation level per RSC is also included.
	If the Discovery request also included the Aggregation levels which are tolerable by the Remote UE, UE-to-Network relay may check whether it can support the aggregation level and choose whether to not to send the 5G ProSe UE-to-Network Relay Discovery Response  message
4.	The Solicitation message is then propagated to the Remote UE. If one or more discovery responses are received, selection of the particular 5G ProSe UE-to-Network Relay and multi-hop path, may also be based on the aggregation information received in the response message.
[bookmark: _Toc160717657]6.X.3	Impacts on services, entities and interfaces
The solution has impacts on the following entities:
· PCF
· To configure policy parameters related to Data Aggregation in 5G Prose UEs for UE-to-Network Relay communication
· UE
· To be provisioned with policy parameters related to Data aggregation for communication via UE-to-Network relay
· To include information related to Data Aggregation for traffic of RSC based on configured policy parameters or based on current status of UE
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