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1. Introduction
In [1], RAN1indicated that they adopted two cases for relay synchronization. In one of the two cases (DL Case 3), the relay transmit time is tightly synchronized to the transmit time of other cells, including its donor cell. In [2], we briefly discussed the means by which such tight synchronization can be obtained. This document is a text proposal reflecting the discussion in [2], as well as some further discussion on the synchronization 

Note that while it is usually not RAN4’s objective to standardize specific synchronization techniques, RAN4 should provide enough specification support to permit techniques that are essential for the relay. It should also be noted that the choice of synchronization technique will also have an impact on other requirements (e.g. frequency accuracy), hence we recommend RAN4 to reach a timely conclusion on this topic.  
2. Text Proposal 
--- <BEGIN TEXT PROPOSAL> ---
--- <UNCHANGED SECTIONS OMITTED> ---
9.4
RRM aspects
<Text will be added>
9.4.2 Synchronization Technique

We consider different techniques for obtaining synchronization for relays. These were discussed in [3] in the context of HeNBs 

GPS/GNSS: This technique is typically used outdoors for macro eNBs. However, if relays are being considered for indoor scenarios (e.g. one of the cases in [4]), this may not be a viable option. Moreover, inclusion of GPS adds cost to the relay. 

IEEE 1588v2: Synchronization can be obtained by exchanging messages over a backhaul. This is typically used over a reliable wired backhaul (e.g. fiber) without jitter or asymmetric delays. Performance of such algorithms for relays is FFS. Furthermore, exchanging frequent timing messages takes up over the air bandwidth, which is not desirable.   

Network Listening: In network listening, the relay observes the timing of a macro cell and sets its transmit time accordingly. In the case of relays, this comes for free as the relay has to monitor the donor macro cell anyway. 

In scenarios in which the donor base station (e.g. FDD base station) is not synchronized to a UTC time source, network listening is the only option for relay synchronization. Even if the donor base station is synchronized to a UTC time source, other synchronization options either do not work (e.g. for DL Case 1) or add unnecessary cost. 
It is therefore necessary for RAN4 to provide sufficient support in the specification to enable network listening for relays (for both DL Case 1 and Case 3 timing.)
--- <END TEXT PROPOSAL> ---
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