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Options for Power Control of HS-SCCH for TDD Release 5

Introduction

Two discussion documents [1], [2], have been submitted regarding power control of the HS-SCCH for release 5 TDD.  Both were submitted to RAN WG1#24 in Orlando.  Neither of these documents were given time for group discussion at the meeting.  In order to facilitate drafting of the initial release 5 specifications, the proposal of [1] was adopted for 25.224 v5.0.0.  However, as reflected in the release 5 drafting report [4], there was not agreement on procedures for HS-SCCH power control in TDD.

There is therefore the need for further discussion on this topic.

Issues

The fundamental issue regarding HS-SCCH power control is that the UE is unable to accurately distinguish between an HS-SCCH error and a lack of HS-SCCH transmission to that UE.  This precludes the use of a “traditional” closed-loop TPC-driven power control scheme (cf: release 99) for HS-SCCH since an appropriate HS-SCCH BLER and SIRTarget cannot be derived by the UE.

Rather, it is felt that the node-B is a preferable host for the outer-loop component since it is able to derive far more accurate estimations of HS-SCCH BLER.  This may be achieved via monitoring of missing HS-SICH, since HS-SICH is effectively an allocated resource.

At the time of writing the proposal set forth in [1] has been used for the basis of HS-SCCH power control in 25.224 release 5 [3].  This scheme retains outer-loop control in the UE and attempts to overcome the problem of unknown HS-SCCH BLER by making the assumption for BLER estimation that once an HS-SCCH has been detected and correctly decoded by the UE, each subsequent TTI contains an HS-SCCH for it.

The procedure set out in [1] (and currently reflected in 25.224 release 5 [3]) has the following attributes:

1. It is applicable only for pseudo-circuit-switched utilisation of the HSDPA service.  It is felt that this is a non-representative case.

2. It relies on a procedure being specified for the UE in terms of how to generate TPC commands.  Previously, no procedure has been specified by WG1 for how TPC bits should be set by the UE.  This has been left at the manufacturers discretion so long as a specified BLER is maintained.  The procedure therefore diverges from this ideology and inhibits the manufacturers freedom to improve/optimise power control performance.

3. No simulation results have been presented that verify this procedure works.

4. The scheme relies on the node-B compensating for the UE’s over-estimate of the HS-SCCH BLER via movement of the TPC decision threshold.  However, the node-B is not aware of by how much the UE has adjusted its SIR target since specific outer-loop procedures are not specified.  Thus the node-B cannot correctly compensate for this BLER over-estimate.  In addition, movement of the TPC decision threshold is additionally affected by external factors such as HS-SICH signal to noise ratio.

5. Power control of the HS-SCCH using TPC bits on HS-SICH cannot be performed for transmission pauses greater than 8 TTI.

So, in light of the above problems, this document briefly lists the other alternatives available.

Available Options

1. No TPC derivation procedures for the UE are specified by WG1 at all.

2. The outer-loop component for HS-SCCH is located in the node-B and SIRTarget signalling is introduced on HS-SCCH to convey outer-loop adjustments to the UE.  This carries a penalty of higher C/I requirement for HS-SCCH, however, this could be kept to a minimum and may be insignificant.

3. The outer-loop component for HS-SCCH is located in the node-B and SIRTarget signalling is introduced at layer 3 using dedicated resource to convey outer-loop adjustments to the UE.  This carries the penalty that additional Iub procedures must be specified.  Furthermore, additional RRC signalling is also necessary.

4. The outer-loop component for HS-SCCH is located in the node-B and a TPC-derivation procedure is specified for the UE that does not require SIRTarget.  A scheme similar to that suggested in Annex A of 25.224 could be used here to derive TPC commands, with a further adjustment to the HS-SCCH power being made at the node-B based on outer-loop decisions.

5. The outer-loop component for HS-SCCH is located in the node-B and an open-loop measurement-report-driven node-B centric HS-SCCH power control scheme is employed for the inner-loop(cf: [2]).  This is driven off beacon or HS-SCCH RSCP and HS-SCCH timeslot ISCP as measured and signalled in some way by the UE on HS-SICH.

Of course there may be other solutions that are not listed here and interested parties are encouraged to bring these forward.  In any case however, it is clear that further discussion is required in order to come to a consensus.

Conclusion

A brief summary of the status of HS-SCCH power control for TDD has been presented and some issues regarding the text in 25.224 v5.0.0 have been raised.  As reported from the release 5 drafting session [4], there is not agreement on this text.

Alternatives schemes have been listed in order to stimulate discussion on this subject.
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