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Discussion
1. Introduction
RAN1 agreed the followings on radio interface based synchronization (RIBS) in RAN1 #77 meeting [1].
	· For network listening, the following RS pattern is supported by configuration 

· CRS only 

· The number of CRS ports can be 1 or 2 

· CRS and PRS 

· The number of CRS ports can be 1 or 2 

· The eNB should use one periodicity and offset of network listening RS that can be selected from the following recommended range of values

· A range of values (>=2) for the periodicity 

· Choose all or a subset from [1280ms, 2560ms, 5120ms, 10240ms] 
· There is no consensus in RAN1 on the additional periodicities of 640ms and 20480ms
· Values of offsets FFS
· The max number of hops is kept at 3. 


This contribution discusses offset of network listening reference signal (RS) and the means by which the periodicities, offsets and RS patterns will be assigned to and/or exchanged between the relevant nodes and provides our view for it.
2. Discussion

2.1 Offset of network listening RS
In [2], it was agreed that subframe-level muting is supported for RIBS. In order words, the synchronization source transmits RIBS-RS for the subframe and other nodes which want to be synchronized with it stop transmitting for this subframe to track synchronization. In this case, the synchronization source may use downlink subframe to broadcast RIBS-RS. In TR 36.922 [3], among of various techniques which were proposed to realize subframe-level muting, there is MBSFN Subframe based network listening. This scheme is to use MBSFN subframes for tracking synchronization. A node stops transmitting for the subframe to track synchronization and declares this subframe to be an MBSFN subframe to minimize the impact on UEs. If it can know which of subframes will be used to transmit RIBS-RS, the corresponding subframe is able to declare to be an MBSFN subframe and perform muting. However, if the synchronization source supports eIMTA operation and configures TDD uplink-downlink configuration 0, as described in [4], that none of its downlink subframes cannot use to transmit RIBS-RS. So other nodes which want to be synchronized cannot perform muting. There is also the overhead incurred by this scheme. According to TR 36.922 [3], the overhead depends on the number of hops and would be equal to the number of hops times one subframe in every 320 subframes. For one hop, the overhead is a little under 0.3%. Therefore, if muting is applied to all RIBS-RS transmission for all hops, the overhead becomes about 1% downlink subframe loss because the max number of hops is kept at 3 as denoted in [1]. This loss may not be desirable.

For RIBS, to be applicable to eIMTA [5], another alternative is to use uplink subframes for network listening. The node receiving RIBS-RS ensures that no uplink transmissions are scheduled in the subframe and the synchronization source will transmit RIBS-RS in the subframe. If uplink subframe for network listening are utilized, there would be no or minimal downlink subframe loss.
Proposal 1: Utilizing uplink subframes for network listening needs to be considered.

In case the synchronization source supports eIMTA operation, it is fairly likely that TDD uplink-downlink configuration is configured as 0 because there are many uplink subframes which can be used as downlink subframe. The synchronization source may use one of different uplink subframes to transmit RIBS-RS. Depending on its current situation, uplink subframe which has been used for the purpose of network listening may be changed. Therefore, it is necessary to enable to use of any uplink subframe for network listening.
Proposal 2: The usage of subframe for network listening should not be limited to certain subframe.

2.2 Provision of periodicities, offsets and RS pattern
A node which wants to be synchronized should be aware of its neighbour synchronization hierarchy and then correspondingly decide its own stratum number. Also, it needs to let others know its own synchronization status and stratum info. In order to support these behaviours, the backhaul signalling by using the S1-AP eNB configuration transfer procedure and the S1-AP MME configuration transfer procedure are defined to convey information of neighbouring eNB’s time synchronization status and stratum level between the synchronization source and the node not synchronized yet in the current TS 36.413 [6]. For RIBS to be applicable to small cell on/off and eIMTA, the S1-AP messages as mentioned above need to be extended to make it possible to provide periodicities, offsets and RS pattern of the synchronization source. It is because legacy S1-AP messages for RIBS can be re-used and there is always S1 interface between the MME and the node which wants to be synchronized but there may be no X2 interface between the synchronization source and it.
Proposal 3: Periodicities, offsets and RS pattern should be exchanged using S1-AP messages between the relevant nodes.
3. Conclusion
In this contribution, we discussed offset of network listening RS and the means by which the periodicities, offsets and RS patterns will be assigned to and/or exchanged between the relevant nodes. The following proposals are kindly suggested to RAN3:
Proposal 1: Utilizing uplink subframes for network listening needs to be considered.
Proposal 2: The usage of subframe for network listening should not be limited to certain subframe.
Proposal 3: Periodicities, offsets and RS pattern should be exchanged using S1-AP messages between the relevant nodes.
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