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1
Introduction
We compare in this paper methods for propagation delay compensation based on configured position information and based on propagation delay measured by the eNB.
2
Discussion
RIBS (Radio Interface Based Synchronisation) may be particularly attractive for indoor installations, but also for outside macro sites where e.g. long distance between the antennas and the transceiver unit makes it expensive to install GPS based synchronisation and hence outweighs the cost of a DL receiver. However, as explained in [1], RIBS as standardized in Rel-12 doesn't provide means to compensate for inter-cell propagation delays.

An O&M-based approach such as presented in [2] may compensate inter-cell propagation delay by
· include OAM configured transmission point location information for synchronisation source eNBs in the network signaling for RIBS

· and also configure transmission point location information in synchronisation target eNBs.
The main issues we see with such approach are:

· geographical coordinates for indoor installations may not be easily known 
· distributed antenna deployments (like leaky feeders) are not easily resumed into a single geographical coordinate
· propagation delays in cable or fiber (before the antenna) are not taken into account (may be particularly significant for RRH deployments connected with optical fiber)

· propagation delays resulting from reflections are not taken into account

· the solution is vulnerable to configuration errors (wrong coordinates), quality check of the configured geographical coordinates for many eNBs / transmission poitns may be costly

· the solution makes network deployment detail (location of each transmission point) easily available on network interfaces, while only propagation delays are needed to solve the identified problem

Considering e.g. indoor installations, a possible UE based solution that avoids these issues could be based on timing advance (TA) as illustrated in fig. 1. The synchronisation source S monitors TA values for UEs requesting outgoing mobility to neighbour eNBs, and/or TA values for UEs being handed over from neighbour eNBs, and in this way obtains information about the propagation delay towards its neighbour cells. The information is then provided to synchronisation target eNBs (T) by network signaling, typically upon request from the synchronisation target (T). The synchronisation target (T) already has configured information that it is an indoor eNB with negligible or small intra-cell propagation delay (e.g. 10 or 20 m cell radius). The propagation accuracy will therefore be in the order of the one allowed by the TA information (~80  – 100 meter, or about 0.3 µs), which is sufficiently good for the purpose even if errors from three synchronisation hops are added. Actually we believe the performance is better than a solution based on O&M configuration, because the TA based method takes into account propagation delays from reflections and cabling in the synchronisation source cell. 
The TA based method has the merit of being particularly simple to deploy, because it is mainly based on measured information and requires only minimum configured information as described above, together with a simple request/response signaling mechanism on network interfaces to convey the estimated propagation delay.

Proposal: Enhance RIBS by enabling support of propagation delay estimation based on Timing Advance information.
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Fig. 1: Small (e.g. indoor) synchronisation target cell located within a synchronisation source cell. 

S: Synchronisation source eNB. T: Synchronisation target eNB. TA: timing advance
3
Conclusion
We have shown that a method based on timing advance information is a simple solution and good solution for enhancing RIBS with compensation of propagation delay .
Proposal: Enhance RIBS by enabling support of propagation delay estimation based on Timing Advance information.
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