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Introduction

Two proposals have been made for extending the period of downlink transmission for NodeBs to improve the performance of NodeB synchronization. The first, [1], proposes the use of concatenated extended complementary (CEC) sequences. The second [2], proposes the extension of the existing DwPCH sequences with extended Gold sequences. This paper will consider both proposals in turn.

Usage of CEC Codes

In [1] it is proposed to replace the set of 32 DwPCH codes with a single CEC code. Detailed evaluation of the requirements for the steady state phase of NodeB sync (including comprehensive simulations) has shown that the measurements are best performed by arranging schedules in which several NodeBs transmit simultaneously using different codes and many NodeBs listen to the NodeB(s) for which their reception has been assigned. Moreover, some NodeBs, which do not need to listen at this time, may need to blank their transmissions in order to facilitate the listening of other NodeBs. The efficiency of this approach can readily be understood in that, if N NodeBs are listening at the same time, then from the viewpoint of each of the listeners, ​N - 1 NodeBs are blanked. Blanking several NodeB purely to allow a single other NodeB to listen is very wasteful. Thus, the most efficient operation of steady state synchronization involves having as many NodeBs as possible listening to as many other NodeBs as possible. However, in order to allow this and to avoid any ambiguity of source, a reasonable number of unique transmitted codes will be required. This is in conflict with the idea of having only one CEC code. Whilst, the use of offsets of this code may permit it to be treated effectively as two codes, this still falls far short of the number which will actually be needed.

In addition to the above, the proposal completely to alter the code so that there is no transmission of the normal DwPCH code may be unfortunate.

In [1] it was inferred from the 3.84 Mcps TDD hypothesis that one measurement cycle every 2 seconds would also be adequate for 1.28 Mcps. This is not the case for several reasons:

· Even with the extended case the processing gain is reduced by a factor of 16 (from 2048 to 128 chips) or 12 dB. Measurement accuracy is a function of chip rate and signal to noise ratio.

· The chip rate has fallen by a factor of 3. This has two effects. Firstly a higher signal to noise ratio will be needed for a given accuracy. Secondly, the ability to resolve close-in multipath components is poorer. In general, it may be necessary to apply super-resolution techniques to obtain reasonably accurate measurements. These require significantly higher signal to noise ratios.

Simulations have shown that with realistic signal to noise plus interference ratios, measurements are required for every NodeB about once every 600 ms. A measurement cycle every 2 seconds would take about 8 seconds for all NodeBs to obtain their results, even using the most efficient scheduling available. This is short of the target by a factor of more than 10.

Usage of Gold Code Extended SYNC_DL Codes

The contribution [2] proposes the use of the existing SYNC_DL codes followed by an extended Gold code. This approach retains a family of codes for NodeB synchronization and therefore avoids the problem of the single CEC code. The other consideration of loss of the uplink access slot and the potential for the NodeB sync procedure being jammed by UE access attempts still applies. 

At this point it can be observed that the choice of Gold codes for the extension appears quite arbitrary. It may be that the selection of the extension codes for good auto and cross correlation properties by some other procedure such as simulated annealing may yield superior performance codes.

Conclusion

In this paper we discussed two potential methods, which have been proposed at WG1#22 in Jeju. It was shown, that neither of them can fully convince and justify the impact to the initial access procedure.
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