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1
Introduction
[1] states that requirements for Network synchronization in Release 8 E-UTRA and E-UTRAN are applicable for Advanced E-UTRA and Advanced E-UTRAN. These network requirements are [2]:
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.

In practice, for LTE-TDD systems, network synchronization is a requirement in order to avoid severe interference situations. However, for LTE-FDD, probably the only clear advantage of having network synchronization is the support of MBSFN transmissions. 

From the discussion of technical proposals for LTE-A, a large number of techniques would benefit from having network synchronization. This document lists the techniques that would benefit from network synchronization that could motivate re-assessing the requirements for network synchronization in [1].
2 
Discussion

As discussed in section 1, network synchronization is practical requirement for TDD systems. Therefore, in general, at least for TDD systems operation in synchronized network could be assumed. The desire to keep FDD and TDD as common as possible places us in one of the two following situations:
· System design is carried out assuming synchronous network (needed for TDD deployments) and asynchronous network operation (for some FDD deployments) does not attain the benefits that operation in a synchronous network could bring, or

· System design is carried out assuming asynchronous network and the gains that could be achieved with synchronous network operation (needed for TDD deployments and MBSFN support) are not achieved. 

Some advantages of network synchronization are listed below:

· Support of MBSFN transmissions

· This is, probably, the only motivation for having network synchronization in a Rel-8 LTE system (other than the requirement for synchronous operation of TDD deployments).

For the DL: 

· Reception at the UE of PHY channels from cells other than the serving cell using a single FFT engine
· This “multi-cell” transmission is necessary to enable distributed, cooperative or network MIMO (D-MIMO) on DL
· In addition, it allows for enhanced mobility procedures with a single FFT engine

· Possibility of receiving PHY channels or signals from a target cell with the same time reference as for the serving cell 

· Inter-cell interference management techniques relying on time-division multiplexing (TDM) PHY channels or signals from different cells
· TDM-based ICIC techniques are more suitable for dynamic interference management techniques especially critical for deployments with pico, femto and relay nodes, since
· They provide better granularity in resource partitioning with TDM + FDM channelization

· They allow solving the possible co-channel de-sense issue due to high power disparities without the need of frequency guards

· Efficient inter-cell interference cancellation techniques at the UE receiver for enhanced DL performance
· DL-RS, PSS/SSS, PBCH, PCFICH, PDCCH, and even PDSCH
· These cancellation techniques, in particular in relation to the synchronization and reference signals will improve measurements relevant for mobility and enhanced air-interface based position location performance

· Possibility to enhance interference estimation at the UE receiver by e.g. insertion of “null REs”.
For the UL: 

· Possibility for enhanced mobility procedure 
· Improved latency: mobility procedure not needing to rely on RACH procedure
· Improved reliability due to the possibility for a UE to be synchronized with cells other than its serving cell

· Reception at the eNB of PHY channels from UEs in other cells using a single FFT engine

· Efficiently enabling distributed, cooperative or network MIMO (D-MIMO) for UL

· Efficiently enabling transmission of UL control in support of distributed, cooperative or network MIMO (D-MIMO) for DL

· Efficient inter-cell interference cancelation techniques at the eNB receiver for enhanced UL performance

· Allowing enhanced mobility procedures

· Inter-cell interference management techniques relying on time-division multiplexing (TDM) PHY channels on different cells
· TDM-based ICIC techniques are more suitable for dynamic interference management techniques especially critical for deployments with pico, femto and relay nodes, since
· They provide better granularity in resource partitioning with TDM + FDM channelization

· They allow solving the possible co-channel de-sense issue due to high power disparities without the need of frequency guards
3
Conclusion

This contribution has discussed some of the foreseen advantages of having network synchronization in LTE-A systems. The list of advantages is substantial and, in our opinion, motivates a change of requirement in [1]. 
If network synchronization cannot be assumed, a large number of techniques for LTE-A, and their associated performance gains will be jeopardized. Further, we believe that an early decision on this aspect will grant the possibility to exploit the benefits of having network synchronization to the maximum extent. 

Therefore, we propose changing the text in section 8.5 Network synchronization of [1] as follows:
The system performance evaluations in this TR can be carried out assuming a network deployment exploiting inter-site time synchronization. However, the system performance requirements defined in this TR should be achieved in a network deployment not using any inter-site time synchronization.
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