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1. Introduction

The issue of specifying the performance of a UE using dedicated pilots as a phase reference has been discussed for a long time. Still there is no conclusion within WG4. Nokia contributed with one paper for discussion in [1]. The paper has been reviewed and the reply is given below.

2. ITEMS concerning RAN WG4

It was proposed in [1] that the following items should be discussed in WG4. After each item the Ericssons view to the issue is given.

· Performance tests for channel estimation with dedicated pilots with different data rates.

· The work has been ongoing for several meetings and is close to finished now. The implementation margin may need further review depending on the conditions in which links dedicated pilot are to operate.

· Active set size to be supported.

· There has been a wish to reduce the active set size to 4 when any of the links use dedicated pilots. A main counterargument put forward is that an AS size of 6 is necessary from a system point of view to avoid interference problems in handover regions. On the other hand, beam forming with dedicated pilots will most likely be a “mixed” environment”, with many cells using dedicated pilots, but many others using common pilots. A way forward would be to specify a requirement where the AS size is 6, of which at the most 4 are demodulated with dedicated pilot.

· Delay spread to be supported.

· This should be specified in 25.101 in a similar way as the delay spread for the common pilot case, i.e. by specifying performance requirements for specific propagation conditions. There is a proposed test case for dedicated pilots for which all simulations so far have been performed. However we acknowledge that the model should be adjusted to a more worst-case delay spread, on the order of 10 (s.

· Related system scenarios e.g. relationship between radio links with dedicated pilots only and ones which have CPICH and dedicated pilots as phase reference.

· It is difficult to restrict the use of a feature as such. But the specifications should clearly state under what conditions the performance requirements are expected to be met. The environment assumed for the performance simulations have been an Urban Macro cell environment. It may also be necessary to state e.g. the handover conditions under which dedicated pilots are to be used. 

· Assumption of UTRAN behaviour to define searcher performance in UE, and DL L1 synchronization.

· Requirements for a searcher when phase reference type is being changed. These requirements depend on the solution for the radio link synchronization specified by RAN WG1.

· Searcher requirements, used for handover delay etc, should be reconsidered for dedicated pilot case when the radio link synchronisation has been discussed in WG1. If it is not believed that change of phase reference is necessary for a radiolink with dedicated pilot, that should be clearly stated in RAN1 specifications, but it may have impact also on performance.

· Handover requirements between non-beamforming node B and beamforming node B.

· See above. Soft handover should not be a problem as long as the allowed active set size is the same for the cases using dedicated pilots and common pilots respectively as phase reference.

· New requirements for performance tests with S-CPICH pilots. Current tests have the same channel taps as P-CPICH pilots, but only the phase is shifted by 180 degrees. Should the tap delays be different also?

· The current test was introduced as a “quick fix” to ensure S-CPICH performance in R99. A more refined requirement based e.g. on the models used for dedicated pilot could be introduced in Rel5 to be more represeantative of the expected scenario.

· Accuracy requirements for new UTRAN measurements supporting beamforming. This is dependent on the discussion in RAN WG1.

· When RAN WG1 specifies new measurements then new accuracy requirements must be specified by WG4.

The main task of RAN4 in this context is to study performance of dedicated pilots. Several of the points above indicate that the “parameter space” in which dedicated pilots are to be used may need some restrictions. From a performance point of view, the number of pilot bits in the slot format is an essential parameter. In order to ensure good performance, some low bit rate slot formats with fewer than 4 pilot bits per slot may not be useful with dedicated pilots. Such a restriction on slot formats may be necessary to propose for the RAN1 specs.

3. Conclusion

A number of the tasks pointed out for RAN4 now are already being worked at. In order to get predictable UE behaviour and ensure good system performance, some restrictions on the “parameter space” in which dedicated pilots are to be used may be necessary as indicated above.

It should be noted however that a substantial part of the simulation work has already been performed and the work left is mainly to add any necessary provisions for dedicated pilot use in the specifications. It is therefore within reach to introduce these additions in the specifications for Release 5 as RAN#12 tasked the RAN Working Groups to do. Some of the points above may require liaison with RAN1 to propose some “restrictions” on dedicated pilot use in RAN1 specifications.
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