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1. Introduction
In the WI on Small cell enhancements - Physical layer aspects, the following objectives regarding RIBS are described [1].
	Efficient radio interface based inter-cell synchronization, i.e. network listening, in single-carrier or multi-carrier operation, with specifying the down-selected solutions  

· Be able to support multiple stratum level beyond 3 hops, e.g. 4 to 6 hops. The number of hops configured in the network is dependent on scenarios.

· Improve the achievable synchronization accuracy based on existing RSs, e.g. by improving the hearability of received RS for network listening at the target cells

· It should be applicable to small cell on/off and eIMTA, and inter-operator TDD deployment in the same band


In this contribution, we present our views on detailed specification support of RIBS in Rel.12.

2. Views on necessary enhancements
In Rel.10, the following synchronization information elements were specified for TDD HeNB [2].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Synchronization Info
	
	
	
	

	>Stratum Level
	M
	
	INTEGER (0..3, …)
	

	>Synchronization status
	M
	
	ENUMERATED(Synchronous, Asynchronous, …)
	


For listening, MBSFN subframes and/or GP in special subframes are considered to be used [3]. From this perspective it can be said that RIBS has already been supported since Rel.10. Therefore, Rel.10 RIBS could be the starting point for Rel.12 standardization of RIBS.
2.1. Multiple stratum levels and improvement in synchronization accuracy
In the TR [4], two different cases were studied.

· Case 1: Only one small cell within each cluster directly acquires the reference timing from Macro layer or GPS. This small cell can be the one that has the maximum received power of macro cells, or can be randomly selected. 

· Case 2: No limitation of the number of small cells to directly acquire the reference timing from Macro cell layer or GPS.
In case 1, it was observed that multiple hops are necessary to ensure synchronization without muting or CRS IC. However, for a multiple-hop method, stringent synchronization accuracy would be required since the time/frequency synchronization error is cumulative as the number of hops increases. Therefore, more straight forward approach would be to apply muting and/or CRS IC. The muting is promising if the small cell is listening to the same source cell and aligning muting/listening pattern, which is called coordinated muting. In order for this to occur, the muting/listening pattern needs to be shared by small cells.
In case 2, it was concluded that most small cells can synchronize with macro cells. The problem here is that this observation is made assuming that each small cell synchronizes to the best macro cell in terms of the RSRP. In a synchronized macro cell network, this assumption achieves globally synchronized small cell network. On the other hand, in an unsynchronized macro cell network such as a typical FDD network, this assumption causes the timing to be unsynchronized between small cells in the same small cell cluster, although the listening performance itself is sufficiently high. Therefore, it can be said that when small cells listen to macro cells in an unsynchronized network, it is necessary to commonalize the source cell among small cells in the same cluster. In order to achieve this, source cell identification should be shared by small cells.
Considering that small cells are connected via the backhaul each other, the above required information elements identified for each case can be signalled using the backhaul if they are specified in the RAN3 specifications. Therefore, we propose the following.

Proposal 1:

· Consider sending a LS to ask RAN3 if the following information elements can be added to the synchronization information elements specified in the RAN3 specifications.
· Muting/listening pattern

· Information to identify source cell

2.2. Applicability to small cell on/off, eIMTA, and inter-operator synchronization
2.2.1. Small cell on/off
It is true that if the source cell is in off-state, synchronization is not achievable by other small cells. However, since small cell on/off will be introduced to decrease interference and power consumption, it is natural to assume that the cell identified as the source cell by other small cells is always in the on-state; and that other surrounding small cells can be in the off-state. 
2.2.2. eIMTA
In eIMTA, listening may be limited to a special subframe configuration based method since MBSFN subframes cannot be configured on fixed DL/special subframes. It is not natural to assume that listening is performed on flexible subframes in an eIMTA network, since it is clear that the listening performance is significantly degraded due to strong interference. However, in the case of an eIMTA network, special subframe configuration based NW listening is still possible. Therefore, it would not be necessary to focus on any enhancements particular to eIMTA.

2.2.3. Inter-operator synchronization
Inter-operator synchronization is important to utilize efficiently TDD band without a guard band among different operators. NW listening may be one means to achieve such inter-operator synchronization for TDD. However, no backhaul signalling including synchronization information elements is assumed to be available between different operators. Therefore, coordinated muting/listening and/or sharing of the source cell identification are not possible in this case. Furthermore, it does not ensure that the target source cell is already synchronized. If multiple cells are found, the small cell does not identify which cell should be the synchronization source. These issues cannot be resolved by RAN1/3 specification.
Based on the above observations, we propose the following.

Proposal 2:

· Focus on typical NW listening scenarios. If a scenario is identified in which the Rel.12 RIBS is clearly not sufficient, consider further enhancement of RIBS in the future.
3. Conclusion

In this contribution, we showed our views on detailed specification supports of RIBS in Rel.12. We propose following.
Proposal 1:

· Consider sending a LS to ask RAN3 if the following information elements can be added to the synchronization information elements specified in the RAN3 specifications.
· Muting/listening pattern

· Information to identify source cell

Proposal 2:

· Focus on typical NW listening scenarios. If a scenario is identified in which the Rel.12 RIBS is clearly not sufficient, consider further enhancement of RIBS in the future.
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