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1. Introduction
PAPR issue has been discussed often in RAN1 and RAN4. We found yet another point which I hope to be discussed in RAN1 on HS-DPCCH.

We think answering following question give UE a chance to reduce PAPR requirement.

- Is power ratio combination of DPCCH has higher power than DPDCH required from system point of view?
- In case of DTX of DPDCH, is the full power transmission required?
So we propose following to reduce PAPR requirement:

- To eliminate beta settings that exceed DPCCH/DPDCH of 15/15 excluding DTX case 15/0
- To reduce the maximum power requirement at the DPCCH/DPDCH of 15/0
2. PAPR relation with DPDCH/DPCCH/HS-DPCCH power ratio
In [1], increase in PAPR relating DPDCH/DPCCH ratio is shown. For ease of the reference, we copied below.
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Fig. 1 Increase in PAPR@Pr(Peak
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We also have obtained very similar result. We should note here is the increase in PAPR is 0.6 dB if DPCCH to DPDCH ratio is 15/15. The increase in PAPR is 1.0 dB in the case DPCCH has higher power than DPDCH.
Typically DPDCH beta setting is higher than DPCCH except the case of DTX of DPDCH. We don't have good reason to require DPCCH has higher power setting than DPDCH. In this condition, we wonder what type of service could be operated. Is it very low rate with thick FEC? Please note that the minimum bit rate in TS34.108 in uplink is 1.7kbps DCCH, which minimum SF is 256.

Therefore, we think to eliminate the beta settings that exceed DPCCH/DPDCH of 15/15 could be one approach to relief PAPR requirement.
3. Discussion on DTX of DPDCH
From the discussion of previous section, we might eliminate the beta setting that exceeds DPCCH/DPDCH of 15/15. Still the increase in PAPR is around 1.0 dB because DTX of DPDCH is absolutely necessary to be supported.
Fig 2 shows the UE power transition around DTX of DPDCH. For simplicity the discussion, HS-DPCCH is assumed always transmitted without lack of generality. Fig 2 shows current UE behaviour. In the duration of DPDCH is DTXed, DPCCH/HS-DPCCH power might increase by inner loop power control. But at the timing that DPDCH is not DTXed, UE's transmission power is scaled. So increased DPCCH and HS-DPCCH power are not kept by the limitation of maximum allowed transmission power. The question is whether this additional increased power of DPCCH/HS-DPCCH could be useful or not. During DTX period, this increased power could be useful to keep synchronization at Node B. The other benefit could be power increase of HS-DPCCH. But if you think the case that the entire DPDCH is not DTXed, this additional power is not anyway obtained. In addition, if TFC selection algorithm is specified as such that HS-DPCCH is stopped when remaining TFCs are minimum set of TFCs, HS-DPCCH is not transmitted.
Therefore, UE behaviour in Fig 3 is the same behaviour on DPCCH and HS-DPCCH power from DPDCH is not DTXed. If we allow this behaviour, UE's maximum transmission power when DPDCH is DTXed could be reduced.
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Fig 2. Current UE behaviour: UE transmit higher power in case of DPDCH is DTXed
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Fig 3. Proposed UE behaviour: UE's maximum transmit power is reduced taking into account DPDCH power

The amount of power reduction is calculated in following.

Assume the UE with maximum transmission power is 21dBm. The worst PAPR condition is DPDCH/DPCCH/HS-DPCCH is 15:15:30 if we eliminate beta settings that exceed DPCCH/DPDCH of 15/15 excluding DTX case 15/0.

In case of DPDCH is DTXed (DPDCH/DPCCH/HS-DPCCH=0:15:30), maximum transmission power could be lower to following value.

21dBm - 20*Log(45/60) ​=  21dBm - 2.5dBm = 18.5dBm 
Our understanding is if we could reduce the maximum transmission power in case of DPDCH is DTXed in such level, PAPR requirement also can be relieved.
4. Conclusion

In this document, we proposed following points to reduce PAPR requirement for HSDPA terminal.
- To eliminate beta settings that exceed DPCCH/DPDCH of 15/15 excluding DTX case 15/0
- To reduce the maximum power requirement at the DPCCH/DPDCH of 15/0 as if DPDCH is always transmitted.
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