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1. Introduction

In SA2#99, an LS was sent to RAN WGs to assess the RAN impact and feasibility of solution ‘R9’ being studied in the SA2 for UE-to-NW relay [1]. In our opinion, the assumptions made by SA2 as stated in [1] are in line with the expected outcome of RAN1 study on D2D broadcast.

We reproduce the relevant parts of the LS below:
	In particular, feedback on the assumptions in the first 3 bullets of section 6.3.9.2.2 is requested.

ACTION: 
SA2 kindly asks RAN1, 2 and 3 working groups to review S2-133638 and provide feedback.


The first 3 bullets of Section 6.3.9.2.2 from S2-133638 are reproduced below:

	While the nature of the “1:many” variant of the PC5 interface is still not finalised, the following assumptions are made for the PC9 interface:

· 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). 


We note that PC5 refers to the D2D interface whereas PC9 refers to the UE-to-NW Relay interface in the context of this solution. We use the same terminology in the rest of the contribution. 

In our opinion, the assumptions made for the PC9 in solution R9 will be supported by PC5 based on the existing focus of RAN1 on D2D broadcast communication. The main argument we make is that current study of D2D includes the partial network case where the broadcast transmitter is in coverage and has receiver UEs outside coverage and vice versa. In our opinion, the techniques used to support this scenario can also be used to support the above requirements needed for User UE- Relay downlink and uplink communication respectively. 

2. PC9 requirements and feasibility analysis

First, we agree with the SA2 observation that the nature of the 1: many (or Broadcast) variant of D2D is not finalized (in RAN1).  However, in our opinion, based on the current simulation and design assumptions of the PC5 interface in RAN1, the assumptions made by SA2 are in-line with the expected outcome of PC5 in RAN1. 

To illustrate that, we derive the following requirements based on the text quoted above from S2-133638:

1. Detection requirement: PC5 will provide a mechanism for User-UEs to detect presence of PS UE-Network Relay Node

2. Synchronization requirement: PC5 will provide a mechanism for User-UEs to synchronize to PS UE-Network Relay Node

3. Relay announcement requirement: PC5 will provide a mechanism for PS UE-Network Relay Node to identify itself as a relay node with connectivity to the network 

4. Relay identity requirement: PC5 will provide a mechanism for the PS UE-Network Relay Node to broadcast an identity of the  PS UE-Network  Relay Node

The main reason for listing these different requirements is that we do not believe that a single “beacon signal” will necessarily support all these requirements – or more specifically, there is no agreement in RAN1 currently that would indicate that a single signal will support all the requirements.  We also believe that SA2 cares about these requirements being supported by PC5, and not necessarily by a single “beacon signal”.

In our opinion, these requirements will be supported by a combination of signals and protocols designed for PC5. The main argument we make is that current study of PC5 in RAN1 includes the partial network case where the broadcast transmitter is in coverage and has receiver UEs outside coverage (and the other way round) which can be used to support requirements needed for the PC9 downlink and uplink communication respectively. 

As per simulation and design agreements so far in RAN1 [2] [3]:

1. RAN1 is studying a mechanism for a TX UE to communicate with all RX UEs within certain pathloss of it. 

2. RAN1 simulation methodology includes the case of a TX UE in coverage communicating with RX UEs are outside coverage (see partial network case in [2])

3.  Similarly, RAN1 simulation methodology includes the case of a TX UE outside coverage communicating with RX UEs inside coverage  (see partial network case in [2]) 

Observation 1: Partial network coverage case being studied in RAN1 includes in coverage UEs communicating with out of coverage UEs.

In our opinion, this can be used to support the requirements as follows:

1. Detection requirement: since PC5 will need to provide anyway such mechanism in order for UEs inside coverage to communicate with UE2 with outside coverage, the same mechanism can be used by them detect each other. This can be viewed in conjunction with the announcement and identity requirements below, and can be provided using similar mechanism. 

2. Synchronization requirement: since PC5 will need to provide anyway a mechanism for UEs inside coverage to communicate with UEs outside coverage, they will need to get synchronized to each other.  E.g. at the time of reception, TX and RX UEs need to be synchronized with each other at a chip level – additional counters for coarse synchronization can be provided using upper layer techniques, or explicit synchronization techniques being discussed in RAN1

3. Relay announcement requirement: from RAN1 perspective, this can be viewed as an upper layer issue. The upper layers can provide this service using either:

a. A broadcast mechanism at the physical layer or 

b. A discovery mechanism at the physical layer

4. Relay identity requirement: from RAN1 perspective, this can be viewed as an upper layer issue. The upper layers can provide this service using either:

a. A broadcast mechanism at the physical layer or 

b. A discovery mechanism at the physical layer

Based on this, we make the following observation:

Observation 2: techniques used to support communication in partial network scenario can be used to support SA2 requirements for PC9. 

3. Conclusion

In our opinion, the SA2 requirements for PC9 as stated in [1] will be supported by PC5 based on existing focus and design and simulation agreements in RAN1. This is based on the following two observations:
Observation 1: Partial network coverage case being studied in RAN1 includes in coverage UEs communicating with out of coverage UEs.

Observation 2: techniques used to support communication in partial network scenario can be used to support SA2 requirements for PC9. 

Based on the analysis in this contribution, a draft LS reply to SA2 is provided in a companion contribution [4].
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