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Abstract:

This document is intended to discuss the need for enhancing the requirements for ProSe UE-to-UE Relays in more practical situations.
1. Simple Situation
In the temporary version of TS22.278 with SA1#61bis-agreed CRs (distributed by SA1 secretary via email reflector), we have the following requirement regarding ProSe UE-to-UE Relays:
A ProSe UE-to-UE Relay shall be capable of concurrently relaying communications for one or more Public Safety ProSe-enabled UEs that are within communication range of the ProSe UE-to-UE Relay. 

It is believed that this requirement is very useful for practical situations and is even more useful in a practical situation where some of Public Safety ProSe-enabled UEs are not served by E-UTRAN (as depicted in Figure 1). 
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Figure 1: A ProSe UE-to-UE Relay (UE 1.1) for one pair of two Public Safety ProSe-enabled UEs (UE 2.1 and UE 2.2) not served by E-UTRAN.

2. More Practical Situation – Concurrently Serving Multiple UEs
However, if we speculate more practical cases in the real world, we may list up, at least, the following cases which are more complicated:
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Figure 2.1: A ProSe UE-to-UE Relay (UE 0) for one pair of two Public Safety ProSe-enabled UEs (UE 1.1 and UE 1.2) not served by E-UTRAN, which also has an established data connection to another ProSe-enabled UE (UE 3).
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Figure 2.2: A ProSe UE-to-UE Relay (UE 0) for more than one pair of two Public Safety ProSe-enabled UEs (UE 1.1 and UE 1.2; UE 2.1 and UE 2.2) not served by E-UTRAN.
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Figure 2.3: A ProSe UE-to-UE Relay (UE 0) for more than one pair of two Public Safety ProSe-enabled UEs (UE 1.1 and UE 1.2; UE 2.1 and UE 2.2) not served by E-UTRAN, which also has an established data connection to another ProSe-enabled UE (UE 3).

In Rel-12 ProSe, the capability of “concurrently establishing data connections” is considered as important and clearly specified as requirements for both non-public safety and public safety cases in the latest version of TS 22.278. For example, 

Non-Public Safety case example: Subject to operator policy and user consent, the system shall be capable of concurrently establishing a new user traffic session with an E-UTRA ProSe Communication path, and maintaining both of the E-UTRA ProSe Communication path and the existing infrastructure path, when the UEs are determined to be in range allowing ProSe Communication.
Public Safety case example: An authorised public safety UE shall be capable of concurrent communication using the network infrastructure and off network ProSe whether or not ProSe Discovery is used.
Based on the review of the above-listed examples, it is proposed to consider the following requirement for addition to the TS 22.278 v12.2.0:
Proposal 1: A ProSe UE-to-UE Relay acting as a relay for others shall be able to concurrently establish one or more data connections with other Public Safety ProSe-enabled UE(s), which are ProSe UE-to-UE Relay(s) who can serve as a relay it or non-Relay(s).

3. More Practical Situation – Mutually Serving Each Other
Now, we may consider an example in which four Public Safety ProSe-enabled UEs in a row, with their adjacent UEs in communication range (proximity) as shown in Figure 3.1.
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Figure 3.1: A ProSe UE-to-UE Relay (UE 1.1) for one pair of two Public Safety ProSe-enabled UEs (UE 2.1 and UE 2.2), in which another Public Safety ProSe-enabled UE (UE 1.2) is within the communication range of one of the pair (UE 2.2).
Suppose that a certain period of time has passed. Now, the pair of UEs (UE 2.1, UE 2.2) no longer use the ProSe UE-to-UE Relay (UE 1.1) and stopped using it. However, another pair of UEs (UE 1.1, UE 1.2) began to invite a ProSe UE-to-UE Relay (UE 2.2) to use as in Figure 3.2.
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Figure 3.2: A Public Safety ProSe-enabled UE (UE 2.2) which was served by a ProSe UE-to-UE Relay (UE 1.1) stopped being served but, instead, began to serving as a ProSe UE-to-UE Relay for one pair of two Public Safety ProSe-enabled UEs (UE 1.1 and UE 1.2).
Now, suppose that the pair of UEs (UE 2.1, UE 2.2) need to invite UE 1.1 back since they need a ProSe UE-to-UE Relay. The UE 2.2, which still serves as a ProSe UE-to-UE Relay for the pair of UEs (UE 1.1 and UE 1.2), can be served by one of them (i.e., UE 1.1) as depicted in Figure 3.3.
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Figure 3.3: A ProSe UE-to-UE Relay (UE 1.1) for one pair of two Public Safety ProSe-enabled UEs (UE 2.1 and UE 2.2) while being served by one of the pair (UE 2.2) acting as another ProSe UE-to-UE Relay.
Based on the review of these examples, it is proposed to consider the following requirement for addition to the TS 22.278 v12.2.0:

Proposal 2: A ProSe UE-to-UE Relay acting as a relay for other Public Safety ProSe-enabled UE shall be able to be concurrently served by the UE serving as a relay for it.
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