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Introduction:

At the RAN4 42bis meeting R4-070397 (Motorola: eNodeB synchronisation and LTE RRM requirements) raised the question whether RRM requirements for LTE should be based on the assumption of a synchronous or a-synchronous deployment, also inviting operator views.

Discussion:

3GPP TR 25.913 in clause 7.6 on Network Synchronisation requires

It is expected that the system performance requirements defined in this TR should be achieved in a network deployment not using any inter-site time synchronization. However optimizations based on inter-site time synchronization should be supported provided these bring sufficient benefits.
3GPP TS 25.912 in clause 13.9 on Network Synchronisation states:

The E-UTRAN design principle has been the use of an asynchronous network in case of FDD operation, i.e. in general case, tight inter-cell synchronisation is not required to provide good system performance and synchronisation is not assumed in any basic procedures like cell search, though some of the proposed methods for inter-cell interference mitigation assume synchronisation.
However, for the special case of providing multi-cell MBMS/Broadcast service there is a clear gain with tight inter-cell synchronization as this allows for an efficient and low-complexity combining of multiple cells. In the case of allocation of a separate carrier for MBMS, fewer sites can be used for MBMS and only those sites that are part of MBMS SFN need to be synchronised.

Furthermore, in case of TDD mode of operation, the network is expected to be deployed with tight inter-cell synchronization, similar to the UTRAN TDD mode of operation in order to avoid UE to UE (and eNB to eNB) interference. In this case the timing requirements might not be as tight as with the MBMS multi-cell reception, with the details depending on solutions derived.

In the uplink direction timing advance is assumed to be used, thus effectively synchronising the signals received from the terminals inside one cell as observed at the eNB. This allows to make use of a TDMA/FDMA component in uplink for resource division (without excessive "guard intervals" between different transmissions).The exact requirements for this synchronisation would be related to the physical layer parameterisation, mainly the duration of the cyclic prefix in the uplink direction. 

The synchronisation methods for consideration are external timing sources like, e.g. satellite based timing source (GNSS) or then one could consider various methods, especially with TDD, of "self synchronisation" similar to the methods that have been discussed in 3GPP during UTRAN TDD development. Synchronisation techniques could also use the observation of neighbour cell signals by UEs. More studies are required for the assessment of synchronisation techniques.

The handover in E-UTRAN is a hard handover and has not been identified to be causing any additional requirements to the timing synchronisation between sites. Frequency synchronisation is helpful though to avoid drifting of relative timings and ease neighbour cell acquisition. This does however not necessarily require any explicit synchronisation but is implicitly provided by a good eNB frequency stability as already used e.g. in GSM or UMTS.
Thus for basic LTE operation a non-synchronised network is seen as sufficient, and cost and complexity of providing synchronisation in networks is not fully studied and understood. Only for multi-cell MBMS SFN cells need to be synchronised, but also here cost/complexity of providing synchronisation is not fully studied and understood. In addition, it is not unlikely operators would deploy MBMS on separate carriers, and only a subset of the network is synchronised.
Proposal:

It is proposed to base RRM requirements not related to MBMS SFN operation on a non-synchronised network. 

