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Introduction

One of the main objectives of the “high speed train” study item was to

decide on the need to define minimum performance requirements for the UE and the network assuming high speed train environments with speeds up to 350 kmph [RP-050146]
Four contributions have been presented to RAN4 #36 and #37 on this objective: (R4-050858 (Siemens), R4-051139 (Ericsson), R4-051274 (Nokia), R4-051282 (Siemens/BenQ). The simulation assumptions in these contributions are not yet aligned.

Based on these contributions RAN4 #37 reports the following outcome of a “discussion and way forward of the SI 350kmph High speed trains” [R4-051450]:

Simulation results in high speed scenarios have been provided, and RAN4 has concluded the study on this topic. Therefore it is proposed to close the study item. Results have shown that there is not a significant difference from those demodulation performance requirements already specified in TS25.101.
However it was identified by some operators that they are seeing some dynamic issues in one specific high speed scenario. Therefore it was proposed to discuss this specific issue under the TEI work item in future RAN4 meetings.

After further review of the presented results, we come to a different conclusion on an appropriate way forward.

The reason is that the RAN4 conclusion seems to be based on the assumption that there is essentially no need to define minimum performance requirements for the UE and network with exception of some minor issues.

We see, however, in fact a clear need to define performance requirements. The reason is given in annex A.

We also believe the remaining work, which is listed in annex B, justifies a separate work item and should not be handled within TEI work.

Conclusion

We would like to ask RAN to

· keep the SI open and

· ask RAN4 to reconsider the proposal on the way forward taking this document into account and 

· ask RAN4 to provide an aligned report of the SI with reference to the SI objectives.

If RAN#30 can agree in principle on the list of remaining work, RAN4 could - as an alternative - start directly with a WI after submission of the WI sheet to RAN#31.

Annex

A. Review of Presented Results

Documents R4-051139 (Ericsson) and R4-051274 (Nokia) both present simulation results assuming ideal UE implementation. This refers to ideal channel estimation with respect to path delay and with respect to the complex propagation coefficients (in R4-051139, not in R4-051274), ideal (no) AFC, ideal RF, etc. The propagation conditions seem to be “ideal” as well in the sense that path drift and dynamic changes of Doppler offset are not modelled.

The conclusion, which can be drawn from the documents above is: Assuming (almost) ideal terminal implementation and simplified propagation modelling the system could well cope with high speed train scenarios. This is fine and fully agreed.

On the other side, the Siemens contribution R4-050858 e.g. clearly shows that real channel estimation (with regard to complex channel coefficients) leads to more than 10dB degradation for various channel estimators in the UL. One of the conclusion in R4-050858 is therefore:

Losses due to imperfect channel estimation at higher speeds than 120kmph are highly dependent of the speed. Imperfect channel estimation eC2 performs much worse than eC1 the higher the speed is.

The performance in R4-051274 (Nokia) and R4-051282 (Siemens/BenQ) seem to be fine. BenQ, however, can easily generate DL results showing similar degradation at high speed for the UE performance like R4-050858 does in the UL. This happens just by assuming different channel estimators compared to the Siemens/BenQ assumptions in R4-051282. Such alternative channel estimators are nothing "exotic" but have already been proposed within RAN in different discussions.

Thus, replacing even a single entity of an ideal receiver by a real implementation can result in huge performance degradation in the high speed environment which is not observed at low speed.

We like to mention that the analysis in R4-050858 (Siemens) and R4-051282 (Siemens/BenQ) does yet not include adequate path drift in the channel model, let alone dynamic changes in the Doppler offsets.

Maybe – assuming proper implementation – the requirements in the 350km/h high speed train environment can be almost the same as we have today for lower speed. This, however, is by no means guaranteed without respective test requirements.

Doubts are supported by degradation in the high speed environment which has already been reported from field trials.

B. Remaining Work

The following type of tests is recommended to guarantee reasonable performance in the “high speed train” environment:

· selected DCH test cases for 350km/h because the performance sensitivity on implementation in a 350km/h environment is higher compared to the existing 250km/h test case.

· review of the “moving propagation” test case because the current moving propagation scenario exhibits a considerable mismatch of the modelled path drift compared to actual path drift in the 350km/h scenario [R4-051282]

· a test case which models the dynamic change of Doppler shifts in order to cope with the already reported field trial problems

A combination of the dynamic “moving propagation scenario” with normal performance tests in a soft HO scenario is recommended because otherwise the dynamic interaction between AFC, path search, channel estimation, HO handling, etc. is not tested at all.

· selected HSDPA test cases because HSDPA performance of a real implementation in a high speed environment presumably also depends highly on the UE implementation. (So far the dependence of the HSDPA performance on the UE implementation has not been discussed.)

We believe the above list of work justifies a separate work item instead of handling everything under TEI work.
































