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RAN WG1 would like to inform RAN WG2 that RAN WG1 has considered the ACK/NACK power levels which would be required in order to achieve the following error rates for the uplink signalling in HSDPA:

ACK->NACK error rate < 10-2
NACK->ACK error rate < 10-4

DTX->ACK error rate <10-2 

(so that Probability(HI missed) x Probability(DTX‑>ACK) = Probability(NACK->ACK))

The two issues were addressed, as outlined below.

1. ACK/NACK Power Setting 

RAN WG1 has discussed the simulation results presented in [1] showing that power level required to meet these target error rates is significantly greater than for a Release 99 uplink DPCCH, with more power being needed in soft handover. 

Under the simulation conditions adopted, and assuming that the ACK/NACK power is set at a fixed offset relative to the uplink DPCCH, then the ACK/NACK power would need to be about 10dB higher than the DPCCH to ensure the performance requirements can be met over a range of UE speeds from 3 to 120km/h.  

RAN WG1 concluded that, in order to allow optimisation of system performance in both uplink and downlink, it would be useful for the network to be able to adjust the ACK/NACK power level relative to the uplink DPCCH. Therefore RAN WG1 has accepted the text proposal in [2](attached) and would like to ask RAN WG2 to include RRC signalling to support this feature.

2. Reduction of ACK/NACK Power

RAN WG1 has also discussed the proposals in [3] for reducing the power needed for ACK/NACK.  In summary:

I. The UE would transmit a REVERT command if it receives a transmission of a new packet (detected by the sequence number) when it was expecting a retransmission of the previous packet after transmitting a NACK. The Node B can then retransmit the previous packet so that packet loss is avoided. This kind of feature has also been previously discussed elsewhere e.g. [4], [5].   

II. The UE would transmit a NACK in every ACK/NACK field when a packet is not detected for a certain period of time after a packet has been received. After this time, the UE would use DTX in the ACK/NACK fields when a packet is not detected. The value of the timer could be signalled to the physical layer by higher layers. 

The simulation results given in [3] suggest that, when these measures are used together, the ACK/NACK power requirement would be reduced.

RAN WG1 could not conclude on whether to adopt these proposed features, but did not foresee any problems with their implementation from a physical layer perspective. RAN WG1 is still expecting to study the uplink interference aspects of these proposals.

RAN WG1 thanks RAN WG2 for their attention to these matters.
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Introduction


Simulation results were presented in [1] showing the power offset which is required for the uplink channel carrying ACK and NACK signalling for HSDPA in order to meet the required error rates. 


A text proposal follows. The parameter defining the power offset could be either cell-specific or UE-specific (although the latter is probably unnecessary).


Reference:


[1]  R1-01-1198 "Performance of ACK/NACK signalling", Philips


8.2 Uplink 


The uplink signalling consists of the transmission of two separate information :


· A n-bit channel quality indicator. The reporting interval of the channel quality indicator to the Node B is T msec, where T is a UTRAN parameter. 


· A 1-bit H-ARQ acknowledgement. Such an acknowledgement is transmitted on a per HS-DSCH TTI basis.


8.2.1 Overall Structure


The uplink signaling uses an additional DPCCH with SF=256 that is code multiplexed with the existing dedicated uplink physical channels.  

In contrast to FDD, the TDD UE does not use its dedicated channel in uplink for transmitting ACK/NACK information, due to the associated fractionated dedicated channel option. To enable a SYNC UL scheme for HARQ, the UE will use a shared uplink resource for transmitting ACK/NACK information. The relation between the shared control channel in DL and shared UL resource can be pre-defined and is not signalled dynamically on the shared control channel.


8.2.2 Detailed Structure


The channel quality indicator is coded and transmitted over two slots.  The acknowledgement bit is repetition coded to 10 bits and transmitted in one slot.  The format for the additional DPCCH is shown in Figure 1.  It may be noted that the channel quality indicator field is DTX’ed when there is no channel-quality information being sent on the uplink.  Also, the transmission of the H-ARQ acknowledgement field is DTX’ed when there is no ACK/NACK information being sent on the uplink. 
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Figure 1.  Format for additional DPCCH for HS-DSCH related uplink signalling


The ACK/NACK message is transmitted with a power offset ΔPAN relative to the Release '99 uplink DPCCH. The power offset ΔPAN is a higher-layer parameter. 

For TDD, the structure is TBD.


8.2.3 Other aspects (we need to find a suitable name)

{This section should describe how the uplink signalling operates in soft-handoff mode etc.}
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