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1
Introduction

This document discusses the SIR target reduction concept and its alternatives as described in the TR for Continuous Connectivity for Packet Data Users [2]. The need for further studies on which changes would actually be needed for the existing Rel-6 specifications and the lack of understanding of the possible performance improvements achievable with those changes are considered.

2
Discussion on the SIR target reduction concept 

2.1 The basic principle of the SIR target reduction

In the very basic operation of the SIR target reduction concept proposals [2], when the Node B observes E-DCH inactivity for sufficiently long time, it starts using lower SIR target for the UL power control. The closed loop power control would then automatically lower the UL transmit power. This would result with a lower uplink interference from the users not transmitting any data and would thus make it more feasible to keep inactive users longer in the CELL_DCH state.

This operation could be considered as a baseline operation for UL SIR target reduction concept. It is worth noting that this operation is achievable without any changes to the specifications.

2.2 E-DCH transmission

When the radio link is using a reduced SIR target the main question is how to operate when a need for data transmission arises, i.e. how to terminate the low SIR target phase.  The UE could start the E-DCH transmission normally, as in Rel’6.  Since the E-DPCCH and E-DPDCH are transmitted with a given power offset from the DPCCH power, they would be transmitted also with lower transmit power, when the DPCCH would be transmitted with lower power. However, as discussed in section 4.3.1.1 of [2], it would be enough that the Node B notices the E-DPCCH transmission, since this would trigger the Node B to restore the usual UL power control and the corresponding HARQ retransmission of the first transmitted E-DCH TTI would avoid loss of data. 

The above would be possible already today, i.e., no specification changes would be needed. The simulation results and other analysis shown in section 4.3.2 of [2] for the SIR target reduction concepts are for this approach.

Some alternatives for the ConCon termination (E-DCH transmission reactivation) have been proposed even though the E-DCH performance has not been studied to find out possible need for any enhancements for the basic approach possible with Rel-6 specifications:

1) A power offset could be used for the transmission of uplink scheduling information to compensate for the lowered SIR target. This is to some extent possible already in Rel6 using a higher PO for the HARQ profile of the SI.

2) Power offsets for E-DPDCH and E-DPCCH could be applied for the first transmission at the end of the 'reduced power mode'. 

3) E-DPDCH would not be allowed to be transmitted during the 'reduced power mode' and that E-DPCCH (reactivation (i.e., scheduling) request, with feedback on HS-SCCH in DL) would be used for reactivation.

4) Scheduling information would be transmitted and repeated through HARQ retransmissions until all NodeBs in serving and non-serving RLS have acknowledged receipt of the transition. For a reliable transmission of the SI while the UE is still in the 'reduced power mode', the UE could temporarily increase the DPCCH power in an open loop power adjustment for the time of the SI transmission.

It is unclear if the first two of these additional alternatives would be beneficial, since the channel estimation quality might be poor for the first two enhancements above, and thus, the power offsets might not improve the performance, and if the higher DPCCH power would also be applied in reactivation, the UL power control loop could be confused (especially if the reactivation would not be notised by the Node B). A clear performance gain should be shown in order to justify the specification changes.

In the alternatives 3 and 4 the signalling would introduce extra delay for the data transmission. In the third alternative the detection of the E-DPCCH only transmission might not be as reliable as basing the detection on both E-DPCCH+E-DPDCH.

All the additional alternatives for the ConCon termination are mainly applicable for scheduled E-DCH transmissions after long E-DCH inactivity. Note that there would anyway typically be non-scheduled transmissions due to SRB, and SRB should not be delayed too much even after E-DCH inactivity period. The applicability for the non-scheduled transmissions (besides predictable E-DCH transmission times, e.g.VoIP) have not been considered for SIR target reduction concept alternatives. 

For VoIP, a different concept with a predictable transmission pattern for E-DCH has been assumed for the SIR target reduction concepts. This would be difficult when there would be other services or SRB transmission simultaneously with VoIP. E.g. PoC service alone would be occasionally conversational VoIP and occasionally an irregular bursty service. Note that retransmissions cannot be predicted in SHO due to independent signalling nor completely even in single cell case due to signalling errors. 

2.3 HS-DPCCH transmission

The possibility of HS-DPCCH transmission during the 'reduced power mode' (even with an extra power offset) is unclear, since the channel estimation quality might be poor. The performance has not been studied, and thus, it is not known if any additional power offsets for DPCCH (and thus, also HS-DPCCH) or only for HS-DPCCH would improve the performance or not.

If HS-DPCCH transmission could not be allowed during the 'reduced power mode', it would require a notification signalling from the Node B to the UE when entering the 'reduced power mode' and the achievable gain of the concept would be considerably lower.

3 Conclusions

SIR target lowering would be possible already in Rel’6, specification changes would not be required except for the possible ConCon termination and HS-DPCCH transmission during 'reduced power mode' enhancement proposals. The E-DCH performance with the basic concept, which would be possible already currently, has not been studied yet and thus, the need for the enhancement proposals is not clear. Also the achievable gain of the enhancement proposals compared to the currently possible SIR target lowering operation is unclear. In addition, the performance and functionality of the SIR target reduction concept (with or without the ConCon termination modification proposals) in SHO is unclear, since SIR target would be lowered only in the serving Node B.

With many of the possible ConCon termination enhancement proposals, at least 'reduced power mode' notification signalling in DL would probably be required and due to this new control overhead, the SIR target lowering would be feasible only in case of long inactivities. Also due to gradual UL transmit power lowering, the gains with short inactivities would probably be minor. 

In order to justify the specification changes of the SIR target reduction concept, the functionality and gain for the enhancements of the basic concept requiring specification changes should be shown. Only if a clear gain can be shown from the proposed changes the SIR target reduction can be considered as a possibility not already offered by the Rel-6 specifications. Specification changes may only be justified if such significant gain can be shown.
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