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1. Introduction
SA2 LS on public safety UE-Network relays [1] requests feedback on the following three assumptions of Section 6.3.9.2.2 in [2]. 

· The Public Safety UE-Network Relay Node broadcasts some form of ‘beacon’ signal that enables User-UEs to detect its presence and obtain time synchronisation. 

· The ‘beacon’ signal broadcasts the fact that it is a Public Safety UE-Network Relay Node WITH a connection to the network.

· (At least because in Direct Mode Operation the units transmit before receiving) the Relay Node is assumed to broadcast an identity on the ‘beacon’ signal. This can be viewed as equivalent to the ECGI (e.g. PLMN-ID plus Cell ID).
This contribution proposes possible RAN1 feedbacks on these assumptions.
2. Discussion
Assumption 1: The Public Safety UE-Network Relay Node broadcasts some form of ‘beacon’ signal that enables User-UEs to detect its presence and obtain time synchronisation. 
RAN1 reached the following agreement on the options for D2D signal transmission timing [3]:
===========================================================================
In cases when at least one external synchronization reference exists, which is always the case at least within NW coverage:

· A UE begins to transmit a D2D signal at the time instance of T1-T2.

· T1 is the reception timing of the synchronization reference

· T2 is an offset which is positive, negative, or zero.
· Option 1: The synchronization reference is derived from the timing of a cell (not precluding the possibility that different cells may be used at different times).

· In this option, the cell may or may not be the serving cell of the UE

· Option 1.1: T2 is fixed in the specification.

· Option 1.2: T2 is configurable by the network.

· Option 1.3: T2 is derived from the PUSCH transmit timing associated with the cell (this option is only applicable in cases when the UE knows the PUSCH timing).

· Option 3: The synchronization reference is a synchronization signal transmitted by one UE 

· Option 3.1: T2 is fixed in the specification.

· Option 3.2: T2 is obtained from the one UE 

· Option 4: The synchronization reference comprises synchronization signals transmitted by more than one UE 

· Option 4.1: T2 is fixed in the specification.

· Option 4.2: T2 is obtained from the UEs 

· Option 5: The synchronization reference is transmitted by an external source, e.g. GNSS

· Other options are not precluded. 

· For D2D discovery signal within NW coverage, Options 1&5 are considered for further study.

· For D2D discovery signal outside NW coverage, Options 3, 4&5 are considered for further study.

· For D2D communication signal, Options 1, 3, 4 & 5 are considered for further study.
· At least option 1.3 is supported for within NW coverage
Further study is required for the transmission timing in cases when a synchronisation reference does not exist. 

===========================================================================

First, a relay UE, which is within network coverage, follows the timing provided by the network according to Option 1.3 which is supported for within network coverage. So an out-of-coverage UE communicating with a relay UE needs to be synchronized with the relay UE which already has established its own timing synchronization for D2D communications.
Among the four options considered for further study for D2D communication signal, Option 1 is not applicable to the case of UE-network relay because it derives the timing reference from the timing of a cell which is not readable by UEs outside network coverage. Option 5 has the problem that the external source like GNSS is not applicable in some cases (e.g., UEs in the basement). The remaining two options, Options 3 and 4, commonly assume synchronization reference signal transmitted by UE(s), and an out-of-coverage UE achieves synchronization for communications with relay UE(s) by using the synchronization signal transmitted by relay UE(s). In this sense, the first assumption in [2] is in line with the current RAN1 discussion.
Assumption 2: The ‘beacon’ signal broadcasts the fact that it is a Public Safety UE-Network Relay Node WITH a connection to the network.
Several contributions submitted to RAN1#74 had discussed how the synchronization reference from a relay UE appears. The following lists some related discussions:

· R1-133118 [4]: “The network-to-UE relay may operate as the following steps. When a UE in a D2D communication group detects a signal transmitted by an eNB, the UE indicates the existence of D2D group communication to the eNB. This UE alerts the finding of the network to its group members.
The UE can be configured as a relay UE by the network or by the UE’s request.”
· R1-133386 [5]: “Proposal 1: it is beneficial UEs outside network coverage are synchronized to WAN UL timing. Proposal 2: Relay UE provides reference signal for synchronization for UEs outside network coverage.”
· R1-133496 [6]: “Observation 1: Indication of UE within NW coverage is necessary in order for an out of coverage UE to use a within NW coverage UE as preferred synchronization reference.”
· R1-133598 [7]: “Synchronization packet format is based on 36.922 as well as IEEE 1609 synchronization protocol [4], and can for example contain:
Synchronization Status – e.g. connected to GPS, connected to WAN, etc.” “Timing synchronization algorithm: the timing inconsistency issue can be readily resolved by giving priority to the UEs who acquired the WAN timing.”
A commonality observed in these contributions is that a UE needs to identify whether or not a synchronization signal is transmitted from a UE inside network coverage. This can be helpful for an out-of-network UE in determining its timing reference (e.g. by prioritizing the reference from UEs within network coverage [5, 7]). Thus, the second assumption in [2] is also agreeable by RAN1.
Assumption 3: (At least because in Direct Mode Operation the units transmit before receiving) the Relay Node is assumed to broadcast an identity on the ‘beacon’ signal. This can be viewed as equivalent to the ECGI (e.g. PLMN-ID plus Cell ID).
Under the above two assumptions, an out-of-coverage UE can be synchronized with relay UE(s) by detecting the synchronization reference signal transmitted from the relay UE(s). In general, an out-of-coverage UE can detect synchronization signals transmitted from more than one relay UE, and it needs to be noted that the detected relay UEs can be associated with the same cell but they can have different serving cells. In any case, when an out-of-coverage UE detects multiple relay UEs, it is desirable to distinguish each of the relay UEs because these relay UEs appear as different synchronization sources for the out-of-coverage UE. One simplest way is to generate the synchronization reference signal based on an identity of each relay UE. It should be noted that a D2D-based relaying operation does not create a cell and the link between relay UE and out-of-network UE does not appear as the conventional eNB-UE link. Thus, the identity of a relay UE used to generate the synchronization reference signal is not equivalent to the current cell ID. So the third assumption in [2] is reasonable except for the equivalence between relay UE identity and ECGI.
It is noteworthy that the above discussions do not assume a specific solution for Public Safety UE-Network Relays; they are applicable to any type of relaying solutions based on D2D communications between a relay UE and an out-of-network UE.
3. Conclusion
This contribution discussed about the three assumptions in the SA2 LS [1]. It is proposed to take the following as RAN1 agreements and send a reply LS accordingly:

· The Public Safety UE-Network Relay broadcasts signal used for synchronization reference that enables out-of-coverage UEs to detect its presence and obtain synchronization.
· The synchronization reference signal broadcasts the fact that it is a Public Safety UE-Network Relay with a connection to the network.
· The Relay broadcasts its identity on the synchronization reference signal to distinguish itself from the other Relays.
We also propose RAN1 to agree that the above three agreements are applicable to any solutions for Public Safety UE-Network Relays based on D2D communications.
______________________________________________________________________
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