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Abstract of the contribution: This contribution proposes a solution for UE-to-Network Relay selection based on its mobility state.
Discussion
This contribution proposes a solution to address the TR 23.752 Key Issue #3: Support of UE-to-Network Relay.
5G ProSe support of UE-to-Network Relay should include the following aspects:
· How a remote UE (re)selects a UE-to-Network Relay for communication path selection between two indirect Uu paths? For example, in the following figure this corresponds to the Remote UE choosing between PC5 paths #2 or #3 for connection to the network via one of two available UE-to-Network Relays.
· How to perform communication path selection between a direct Uu path (i.e. path #1 in the following figure) and an indirect path via a UE-to-Network Relay (i.e. path #2 or path #3 in the following figure)?




A UE-to-Network Relay should support the different levels of UE mobility as defined in the 5G System Service Requirements (TS 22.261). These indicate the need to support UEs that are permanently stationary (e.g. sensors embedded in infrastructure), stationary during active periods but nomadic between activations (e.g. fixed access), of geographically limited mobility (e.g. in a factory) or fully mobile. This implies that a UE-to-Network Relay may be stationary or mobile. Examples of stationary UE-to-network relays include V2I nodes providing PC5, or dedicated battery-powered relay-UEs that once deployed relay communications to/from the helmet-mounted UEs of firemen. Examples of mobile UE-to-network relays include use-cases where mobile devices of staff (in factories, nursing homes etc.) are used as UE-to-network relays.
Mobile UE-to-Network Relays may lead to situations where a Remote UE rapidly evolves from being in-range to out-of-range of a particular UE-to-Network Relay. Such cases are likely to be more frequent for indoor communications, for higher frequency NR radios and when involving energy-efficient (shorter range) UEs. In these cases, using for example solely the PC5 link radio signal quality for UE-to-network relay selection may be misleading at selecting the adequate UE-to-Network Relay (e.g. a situation where the PC5 link radio signal quality is good for a short moment but then degrades abruptly because of mobility).
In the light of the above, it could be advantageous to account for the mobility state of the UE-to-Network Relay, as, in high mobility situations, with rapidly evolving reachability, links may become ephemeral. Note that this does not preclude to account for RAN-level radio criterions (e.g. as a primary selection criteria) to select the adequate UE-to-Network Relay.

Proposal
It is proposed to make the following changes to TR 23.752.
FIRST CHANGE – ALL NEW TEXT
[bookmark: _Toc30666641][bookmark: _Toc31029937][bookmark: _Toc31030828]6.X	Solution #X: Support for UE-to-Network Relay mobility state	 
[bookmark: _Toc326248710][bookmark: _Toc26173060][bookmark: _Toc30666642][bookmark: _Toc31029938][bookmark: _Toc31030829][bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc26173061]6.X.1	Description
[bookmark: _Hlk40339215]This solution addresses Key Issue #3: Support of UE-to-Network Relay.
In this solution, UE-to-Network Relays involved in proximity-based services may announce in discovery message their mobility state to nearby UEs using PC5 signalling, e.g. via the Discovery procedure or via the link modification procedure over a PC5 unicast link. The mobility state indicates based on configuration whether a UE-to-Network Relay is stationary or mobile. The mobility state is an optional parameter and may also not be used by a UE-to-Network Relay.
When a Remote UE learns the mobility state of a UE-to-Network Relay, it can determine the related PC5 link stability for any existing PC5 unicast links or new PC5 unicast links (i.e. to be established).  For example, if the remote UE determines itself to be stationary, the PC5 link with a stationary UE-to-NW relay is going to be potentially more stable than a PC5 link with a mobile UE-to-NW relay. The Remote UE may use the mobility state as an assistance information to select a UE-to-Network relay or select a communication path between a direct Network Communication and an indirect Network Communication or selecting between different UE-to-Network Relays.
Editor’s note: Other parameters or information that can be used by Remote UE to select a UE-to-Network relay or Network Communication Path is FFS..
NOTE 1:	Radio level information can be used by the Remote UE to select a UE-to-Network relay or Network Communication Path. This is to be specified by RAN.

6.X.2	Procedures



Figure 6.X.2-1: UE-to-Network Relay selection
The figure 6.X.1 demonstrates the procedure for selecting the UE-to-Network Relay based on the received UE-to-NW Relays’ mobility state.
Editor’s note: The procedure to select a communication path between a Direct Network Communication and an indirect Network Communication is FFS.
1.	UE-to-Network Relay 1 transmits its mobility state set to “Mobile” over PC5 and UE1 keeps track of the UE-to-Network Relay’s mobility state.
2.	UE-to-Network Relay 2 transmits its mobility state set to “Stationary” over PC5 and UE1 receives the stationary indication.
3. UE1 performs UE-to-Network Relay selection by using the mobility state of each UE-to-Network Relay as an assistance information during the selection process. For example, in figure 6.X.1 UE 1 determines the PC5 link with UE-to-Network relay 2 is potentially more stable than the PC5 link with the UE-to-Network relay 1. If all UE-to-Network Relays announce the same mobility state (e.g. all UE-to-Network relays have the mobility state “Mobile” or all UE-to-Network relays have the mobility state “Stationary”), the remote UE may treat all UE-to-Network relays equally during the relay selection decision.
NOTE 3: 	Security aspects related to the mobility state, e.g. how to ensure the mobility state is not misused by UE-to-Network Relays, should be studied by SA3.
NOTE 4:	How UEs (UE1, UE-to-Network Relay 1, UE-to-Network Relay 2) determine their own mobility state is out of the scope. 
NOTE 5:	The mobility state is only used for UEs/ UE-to-Network Relays which mobility state will not change frequently. How to determine “frequently” is up to implementation. 
4. UE1 establishes a PC5 unicast link with the UE-to-Network Relay 2.
[bookmark: _Toc30666644][bookmark: _Toc31029940][bookmark: _Toc31030831]6.X.3	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on services and interfaces.

END OF CHANGES
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