3GPP TSG RAN WG1#31


















Tdoc R1-03-0xxx
Tokyo, Japan, 18th – 21st February, 2003




Agenda Item:
14.1

Source: 
Telecom Modus and NEC
Title:
Revised text proposal for TR on HSDPA Enhancement - Fast Adaptive Emphasis
Document for:
Decision

1. Introduction

This contribution gives an update of the text proposal presented in [4] to reflect the comments received during its discussion.
A sentence has been added to point out that Fast Adaptive Emphasis [1, 2, 3] is already an implementation choice allowed in release 5 for every single UE, but that the full benefit of this technology is expected only if all UEs are mandated to operate with the same behaviour.
2. References
[1]
TSG-RAN WG1#28 R1-02-1116, “Fast switching closed loop Tx diversity for HSDPA in soft handover” Telecom MODUS and NEC.
[2]
TSG-RAN WG1#29 R1-02-1374 “Further Simulation Results on Fast Switching Proposal”, Telecom MODUS and NEC.
[3]
TSG-RAN WG1#30 R1-03-0107, “System Level Performance of Fast Switching based TxAA for HSDPA Channels”, Telecom Modus and NEC.
[4]
TSG-RAN WG1#31 R1-03-0159, “Text proposal for TR on HSDPA Enhancement - Fast Adaptive Emphasis”, Telecom Modus and NEC.
-------------------------------------------------- start of text proposal -------------------------------------------------------------------
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]
3GPP TS 25.214 v5.3.0: “Physical layer procedures (FDD)”
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5 Overview of Technologies considered as Enhancement
5.1 Fast Adaptive Emphasis
The aim of Fast Adaptive Emphasis is to offer the UE a seamless gain of closed loop transmission diversity when it enters in a soft handover region.  Infact, in such a region the UE loses transmission diversity gain because the weights are not optimised anymore for the radio link from the HSDPA serving cell.

According to Release 5 specifications, during operation of HSDPA in closed loop transmission diversity with an associated DPCH in soft handover, it is possible to emphasize the radio link from the serving cell that carries HS-PDSCH and HS-SCCH.  But if the emphasis is applied in a static manner, the following happens.
· If the serving cell is strongly emphasized, then the associated DPCH permanently suffers from site diversity loss regardless of HSDPA packet activity, and TPC operations increase the downlink transmission power for that UE.  If all UEs behave in the same way, the result is an increase of total downlink interference.
· On the other hand, a milder emphasis reduces the impact on DPCH but also reduces the benefit of the transmission diversity for HSDPA, with the effect that the UE may suffer a sudden decrease of throughput as soon as it enters in the soft handover region.
With Fast Adaptive Emphasis, the UE puts emphasis on the serving cell only when it is scheduled for transmission on the HS-PDSCH.  The main expected advantages over a static application of the emphasis are the following.

· The UE experiences a seamless HSDPA throughput also when it enters in soft handover because during HSDPA transmission the weights are always optimised for the serving cell.
· The UE enhances the reception of the DPCH, because during HSDPA packet inactivity it will maximise the power received from all the cells of the active set.
· The system will benefit from downlink power reduction because only a small number of UEs (those being scheduled in soft handover) will require a temporary higher downlink transmission power, whereas in the case of a strong static emphasis every UE in soft handover would require a permanent power increase.
For the above reasons, this enhancement is expected to improve performance of HSDPA and reduce downlink transmission power for DPCH when closed loop transmission diversity is used in the soft handover region.
According to release 5 specifications [1], there are no limitations for a UE to use some technique similar to Fast Adaptive Emphasis, but that is left as an implementation choice for every single UE.  Instead, full benefit of Fast Adaptive Emphasis is expected only if the UEs are mandated to operat
e with the same behaviour.
6 Details of Technologies 
6.1 Fast Adaptive Emphasis
6.1.1 Features

A UE receiving HSDPA service will be able to work under the condition of Fast Adaptive Emphasis when it uses closed loop transmission diversity and has an associated DPCH in soft handover.
The method works by making the UE compute the FBI information, used to control the transmission diversity weights located in the node-Bs, with different aims depending on whether there is or there is not packet activity on the HS-PDSCH for that UE.  After that, the FBI information is transmitted according to Release 5 specifications.

More precisely the behavior is the following.

· If the UE detects control information directed to it in one of the monitored HS-SCCH channels, then it begins computing the FBI information in order to maximize the power received only from the HSDPA serving cell.

· On the other hand, if the UE does not detect information directed to it on the HS-SCCH channels during NTTI sub-frames (where NTTI is the minimum inter-TTI distance managed by the UE), then it begins computing the FBI information in order to maximize the total power received from all the cells in the active set.
Using the above adaptive method, the gain of transmission diversity for HSDPA is expected to be similar to the gain in non soft handover region, so that a seamless service can be offered.  And at the same time, the impact on the DPCH is reduced with respect to the case of using a not-adaptive emphasis method.
6.1.2 Evaluation and Benefits

FFS

6.1.3 Impacts on other WGs

FFS
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