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1
Introduction

This document describes a HSDPA enhancement titled HS-DPCCH Duty Cycle and proposes to add the description to the 3GPP TR25.899 on HSDPA Enhancements. The basic idea of the HS-DPCCH Duty Cycle is to be able to periodically suspend the HSDPA operation (i.e. transmission of HS-DPCCH) in a controlled fashion without having to signal new parameters each time the change takes place.

From the network perspective the potential benefit is, in the case of high number of HSDPA users in a cell, to limit the number of UEs simultaneously transmitting HS-DPCCH but still being able to offer HSDPA service to all of them. This would ease providing HSDPA service to a larger number of UEs when the uplink is highly loaded and enable providing HSDPA service to a occasional high number of users when dimensioning the Node B to more typically experienced number of HSDPA users.

From the UE perspective the feature could alleviate transmitting e.g. DCCH in a power limited situation when there are moments when the system could guarantee that HS-DPCCH is not requiring its share of the TX power. Further the reception of the HS-SCCH and HS-PDSCH could be suspended for power saving purposes.

2
Text proposal to TR25.899

----------------- Start of text proposal part 1 -----------------

5.10
HS-DPCCH Duty Cycle

In the Release 5 specifications the HS-DPCCH transmission time instants can be parametritized on a sub-frame level with ACK/NACK and CQI repetition factors and CQI feedback cycle. Further ACK/NACK transmission is dictated by the HS-SCCH activity: 'If control information is not detected on any of the HS-SCCHs in the HS-SCCH set, neither ACK, nor NACK, shall be transmitted in the corresponding subframe.'
In the event of the network willing to e.g. periodically turn off the HSDPA service to a UE, for each change on or off, RRC signalling to the UE and NBAP signalling to the Node B is required to turn the CQI reporting on and off. This in practice makes it impossible for relatively frequently preventing some UEs for transmitting HS-DPCCH due to slow and heavy synchronized radio link reconfiguration procedure each time the HS-DPCCH transmission related parameters are changed.

The HS-DPCCH Duty Cycle enhancement would enable the network to configure for both the UE and the Network a duty cycle for HS-DPCCH transmission. The RNC could inform the Node B and the UE of the length of the on-period, length of the off-period, and a fixed starting point of the cycle. In practice the ACK/NACK transmissions could either be allowed or masked in the UE, as ACK/NACKs will not be transmitted if the Node B does not schedule the UE. This would enable the network operator to dimension the Node B HSDPA capacity for average load and still serve all HSDPA users during the peak load. Further the operator could controllably alleviate the loss in DPCCH/DPDCH link budged due to additional power required to transmit HS-DPCCH after the introduction of HSDPA.

----------------- End of text proposal part 1 ------------------

----------------- Start of text proposal part 2 -----------------
6.10
HS-DPCCH Duty Cycle

6.10.1
Features

The HS-DPCCH Duty Cycle builds on the current Release 5 specifications. The specification relating to transmitting ACK/NACK and CQI by the UE would not be changed. On top of the existing CQI and ACK/NACK reporting specification, an additional, higher layer configurable recurring off-period is introduced, during which the HS-DPCCH is not transmitted. The duration and frequency of the off-period would be configured by the higher layers both to the UE and to the Node B in addition to a timing instant effectively tying the timing of the off-periods unambiguously to the time axis.

It is for FFS, would the off-period only forbid transmitting the CQI reports but allow transmitting ACK/NACK, if there is something to transmit, or would it forbid the transmission of them both.

It is also FFS, whether the specifications should prohibit the transmission of the HS-SCCH and the HS-PDSCH to the UE in off-period allowing the UE to suspend their reception and enable power saving.
6.10.2
Evaluation and Benefits

Potential benefits from being able to periodically turn off the UE's HS-DPCCH for short periods of time would be to increase the number of UEs that could have HSDPA active in the cell simultaneously by having different UEs transmitting HS-DPCCH in different times. Even with a high number of HSDPA users in the cell, the uplink capacity loss due to large number of HS-DPCCHs active could be reduced without denying HSDPA service from any user. Further the Node B capacity dimensioning could be done based on a typical number of HSDPA users in the cell and still being able to serve all the users during the peak load periods.

The added benefit for the UE would be to have ensured time periods when HS-DPCCH is not to be transmitted and if necessary, all available transmission power can be used for DPCCH/DPDCH transmission, i.e. the reduction of the link budget due to the power needed for HS-DPCCH is removed during the HS-DPCCH off-period. Depending on the parameter settings e.g.  1/2 of the time HS-DPCCH could be active (and requiring part of the TX power) and thus 1/2 of the time there would be full TX power available for the DPCCH/DPDCH transmission.

Prohibiting the transmission of HS-SCCH and HS-PDSCH to the UE in off-period would enable the UE to suspend their reception and enable power saving.

6.10.3
Impacts on Other WGs

It is expected that RRC and NBAP would be affected and hence RAN2 and RAN3 specification work would be required.
----------------- End of text proposal part 2 -----------------
