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Introduction

Outer-loop power control of HS-SICH is currently enabled for 1.28Mcps TDD due to the use of TPC-oriented power control for the HS-SICH channel.

However, TPC oriented power control is not utilised for uplink channels in 3.84Mcps TDD, and in line with this, HS-SICH is expected to employ an open-loop scheme for the inner SIR-based loop similar to that used for other uplink channels in 3.84Mcps TDD.  At present, methods for performing outer-loop power control of HS-SICH are not in place within release 5.

Proper control of HS-SICH quality is an obvious requirement for HSDPA services due to the importance of the MAC-hs sublayer signalling carried by it.

A previous contribution [1] discussed this situation and presented a discussion of the options available for providing outer-loop control of HS-SICH transmissions.  At the time, it was concluded in [1] that the most efficient manner in which to convey SIR target information to the UE for HS-SICH was by using MAC-hs sublayer control signalling direct from Node-B to UE.  MAC-hs sublayer control signalling was under discussion at the time, and had been proposed for other purposes.  However, these proposals were not adopted and in the absence of such direct control signalling, an alternative approach is now required.

Since the presentation of [1], there have been no further discussions on this topic within WG1 and this matter is still outstanding for release 5.  This document proposes a way forward on this issue.

Proposal

Currently, outer-loop control of uplink CCTrCHs for 3.84Mcps TDD is the responsibility of the RNC.  Although RRC peer-peer signalling of an SIR target level appropriate for HS-SICH is somewhat slower and less efficient than the method proposed in [1], it is appreciated that such a method would result in a more harmonised approach with respect to previous releases.

It is therefore proposed to signal an HS-SICH-specific SIR target to the UE via appropriate RRC signalling.

For uplink CCTrCHs in releases 99 and 4, quality information in the form of CRCI information is available at the RNC for the purposes of quality control, and hence for adjusting the SIR target for those uplink CCTrCHs.

A scheme using RRC for signalling of an HS-SICH-specific SIR target thus requires similar information from Node-B pertaining to the present quality of HS-SICH.  This information must have UE context and must be delivered to RNC in a timely manner.

Proposals in [2] have suggested the extension of traditional RSCP and SIR Node-B measurements over NBAP to the HS-SICH (it is understood from offline discussions that this was done for the purposes of providing outer-loop control of HS-SICH).  However, this proposal has a drawback that makes it inappropriate for use in controlling HS-SICH quality:-

· The RSCP and SIR measurements are typically averaged values or under-sampled representations of the actual HS-SICH RSCP and SIR in order to limit the rate of measurement report data traversing Iub.  They are not sufficient to capture the rate of change of these values as observed in the radio channel.

Thus, the scheme as suggested in [2] is capable of removing only the mean bias in the open inner-loop that may be present due to UE and Node-B calibration inaccuracies.  It is not able to react to the statistics of the channel as observed at Node-B (ie: the characteristics in time of the amplitude of the received signal and interference after the application of transmit power control by the UE).  It is well known that it is desirable to adjust for such statistics in time, as it is generally these that dominate field decision errors on the received signal.  In the case of HS-SICH the decision fields under consideration are the ACK/NACK field and the CQI field.  The reliability of this information is of prime concern in release 5, yet the scheme proposed in [2] is not able to control it with any degree of accuracy.

Some other form of quality feedback is therefore required which is able to properly control HS-SICH decision errors.  This information should be representative of the rate of failure of HS-SICH, or an estimate of its true reliability.  Thus the information required is CRC-like in nature.  However, due to a lack of a CRC field on HS-SICH, this must be derived in some other way by Node-B.  Here, two options exist:-

1. The method of quality estimation used by the Node-B is standardised and incorporated as a measurement report from Node-B

2. The method of quality estimation is left at the Node-B manufacturers discretion given a quality target indicated by RNC.  Here we then have the following 3 options:-

a. The stream of quality estimates, one for each HS-SICH received (akin to TrCH CRCIs) is signalled from Node-B to RNC and the RNC is then responsible for interpreting these and for setting or adjusting the target SIR for HS-SICH.

b. The Node-B interprets its own quality estimates and signals a supplementary SIR target (SIRnode-b) to RNC, which may be used by RNC to determine the HS-SICH-specific SIR target.  This may be as simple as, for example:- SIRTARGET = SIRRNC + SIRnode-B.  Here, SIRRNC is the SIR target derived at RNC prior to receiving information from Node-B, SIRnode-b is the supplementary SIR “delta” adjustment and SIRTARGET is the actual target sent to UE.

c. The Node-B interprets its own quality estimates and signals only “increase” or “decrease” commands to RNC.  The RNC may choose to use these commands to adjust the SIRHS-SICH value.  This has the advantage that the signalling bandwidth is reduced (compared to (a) and (b) above) and the loop will not overshoot in the event that the RNC does not respond to these requests (unlike option (b) above).

It is felt that option (1) above is restrictive in terms of the rights and freedom of infrastructure manufacturers to design control loops that best meet their needs.  Also (1) requires further standardisation effort and agreement between companies on the type of quality metric, its measurement accuracy, the time period of which the measurement is made and the signalling ranges used over Iub.  It is felt that this rigid approach is both unnecessary and inefficient.

In contrast to this, option 2 effectively places further control of HS-SICH quality at its source (the Node-B) where many different metrics and techniques may be used.  Such techniques need not be standardised.  Additionally however, the advice of Node-B is not prescriptive and the RNC may choose to ignore it if it so wishes.  Thus, overall control is retained by RNC, but advice on quality is derived by the Node-B which is best placed to do so (HS-SICH is terminated in Node-B).

If we wish to retain such an attribute whereby RNC may chose to ignore the advice of Node-B, then option 2b is unsuitable due to a potential instability problem (the Node-B does not know whether or not the RNC is responding to its recommendations).

As such options 2a and 2c are the preferred options.  Of these option 2c consumes less signalling bandwidth and is expected to have similar performance.  For these reasons, the proposal is to adopt a scheme similar to that in 2c above.

In summary therefore, the proposed scheme has the following architecture:-

· RNC signals an HS-SICH-specific SIR target to UE via RRC.  This is denoted SIRTARGET.

· The UE uses this target in order to derive its transmit power by adding this quantity into the open-loop transmit power calculation.  Thus, the equation used by the UE is similar to that described in [3] for other uplink CCTrCH :-

· PTX = (LPCCPCH + (1-()L0 + IBTS + SIRTARGET + HS-SICH constant value

· An HS-SICH quality target is indicated to Node-B by RNC over NBAP

· The Node-B uses internal algorithms to determine whether or not the signalled quality is being met.  It is able to indicate to RNC whether this is the case or not using a binary or tri-state report.  A binary report may consist of only “up” or “down” recommendations to the RNC regarding the UE-specific target SIRTARGET.  Lack of an  indication is interpreted as “no-change” [ie: the Node-B is happy with the HS-SICH quality for that UE].  Alternatively, if there is the need for a periodic measurement report, then a tri-state field may be appropriate.  The details of this signalling however is not the subject of this document and are instead left primarily as a WG3 issue.

· The RNC receives these recommendations from the Node-B and may adjust the target SIRTARGET if it so desires.  However, it may also choose to ignore them, and to control the HS-SICH SIR target in some other way.  HS-SICH quality is therefore ultimately the responsibility of RNC with the understanding that Node-B is suitably designed such that if its recommendations are followed by RNC, the HS-SICH quality target set by RNC is met.

Details of Changes Required for the Specification

Power control being of both inter-layer and inter-element concern, naturally affects multiple working groups.  The following changes would need to be effected in order to implement the proposal of section 2.

1.1 WG1

No changes.

1.2 WG2

Inclusion of the UE timeslot transmit power equation into section 8.5.7 of [3].  The equation would resemble the following.

· PHS-SICH = (LPCCPCH + (1-()L0 + IBTS + SIRTARGET + HS-SICH constant value

Here SIRTARGET is specific to the HS-SICH.  A parameter “HS-SICH constant value” has been included such as to maximise similarity with the power control equations used for other channel types (ie: line with “PUSCH constant value”, “DPCH constant value” and “PRACH constant value” of [3]).

1.3 WG3

The following messages must be supported within the Node-B Application Protocol:-

· Measurement control to establish and configure the HS-SICH quality report measurement.  This must additionally include an HS-SICH quality target (with dedicated (UE) context) such that HS-SICH quality is configurable by RNC and under its control.

· Measurement report of HS-SICH quality including binary (up/down) or tri-state (up/down/no-change) value.

Conclusion

A way forward on the issue of proper outer-loop (quality-based) power control of HS-SICH for 3.84Mcps TDD has been described and is proposed herein.

The scheme requires appropriate support and documentation within WG2 and WG3.  It is hoped some agreement can be reached on this matter and that appropriate liaison statements may be drafted and communicated to WG2 and WG3.
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