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1. Introduction

In this document the mapping for downlink signalling of the HARQ ACK/NACK and downlink signalling power control are discussed. 

2. ACK/NACK mapping

It has been agreed, that ACK is mapped to 1. It is open how NACK should be mapped:

· OOK mapping for ACK/NACK: NACK mapped to DTX. 

· BPSK mapping for ACK/NACK: NACK mapped to 0. 
In case of BPSK mapping of the ACK/NACK, transmitting ACK/NACK always would not be reasonable since unnecessary NACKs would be transmitted in case UE would not have transmitted anything. To avoid unnecessary NACK transmission, it should be possible to DTX E-HICH if E-DPCCH decoding fails. In [1] it was shown that for 20% or lower 1st transmission BLER, BPSK mapping of ACK/NACK has better performance (lower instanataneous and average Ec/Ior required for the same error rates) than OOK mapping of ACK/NACK, when 1% failure rate for the decoding / detection of existence of the E-DPCCH at Node B is assumed, i.e., there is 1% DTX with the BPSK mapping. This would be true also, when 10% failure rate for the decoding / detection of existence of the E-DPCCH at Node B would be assumed. 

It is proposed that BPSK mapping is selected for ACK/NACK and that if the decoding of the E-DPCCH fails at Node B, no HARQ indicator needs to be transmitted.  

3. Power control

The required Ec/Ior for ACK/NACK has large variations compared to required Ec/Ior for DPCH, depending on the environment. With signalled ACK/NACK power offsets the adjustment of the ACK/NACK power would be slow and performance could not be optimised. Thus, a flexible power control, where Node B could adjust the ACK/NACK transmission power according to the environment, should be defined to allow Node B control the ACK/NACK performance. I.e., the UE would simply be required to accept only reliable ACKs and the Node B would control the E-HICH performance.

It is proposed that the power control for E-HICH would be defined similarly as for HS-SCCH:

The E-HICH power control is under the control of the node B. It may e.g. follow the power control commands sent by the UE to the node B or any other power control procedure applied by the node B.
The same reasons would apply also to E-RGCH and thus, it is proposed, that the power control for E-RGCH would also be defined similarly as for HS-SCCH:

The E-RGCH power control is under the control of the node B. It may e.g. follow the power control commands sent by the UE to the node B or any other power control procedure applied by the node B.
Since the E-AGCH has similar structure as HS-SCCH, it is proposed that also E-AGCH power control would be defined similarly as HS-SCCH power control:

The E-AGCH power control is under the control of the node B. It may e.g. follow the power control commands sent by the UE to the node B or any other power control procedure applied by the node B.
4. Conclusion

In this document it is proposed:

· To use BPSK mapping for ACK/NACK, with DTX possibility if E-TFI not received correctly at Node B 
· To specify the power control for E-HICH, E-RGCH and E-AGCH similarly as is specified for HS-SCCH. 
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Annex A: HS-SCCH POwer control Definition [Ts25.214 v5.9.0]

5.2.10
HS-SCCH

The HS-SCCH power control is under the control of the node B. It may e.g. follow the power control commands sent by the UE to the node B or any other power control procedure applied by the node B.

