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1 Introduction
In current 1.28Mcps TDD HSPA+ Uplink, UE deals with the power control procedures of HS-SICH and E-PUCH separately. Meanwhile, UE maintains a power control GAP for each channel separately. When the transmission interval of one channel is larger than its GAP, the next transmission of this channel shall use open loop power control, whether other channel is in closed loop state or not. 
If the transmission interval of either channel is larger than the predefined closed power control GAP, UE will transmit this channel with a predefined open loop power, which may increase the interference of UL. A HS-SICH and E-PUCH cooperative power control is proposed in this proposal to reduce the probability of open loop power control, which in turn can reduce the UL interference of 1.28Mcps TDD HSPA+ carrier. 
2 HS-SICH and E-PUCH cooperative power control
In current specification [1], for HS-DSCH and E-PUCH transmission without a DPCH configured by higher layer, UE deal with the UL power control procedures of HS-SICH and E-PUCH separately. When UE transmit either channel on a secondly carrier with the open loop power, only the pathloss term derived from the primarily carrier’s beacon function physical channels can be compensated. In this process, the fast fading difference of the primarily carrier and UE’s working carrier is not considered. If an aggressive power offset is configured by higher layer, an additional interference to the neighbor cell may be introduced. On contrast, if a passive power offset is configured by higher layer, the channel’s RX is hard to be guaranteed. If closed loop transmit power of these two channels can make a cross reference, the probability of open loop power control can diminished. In turn, the UL interference can be reduced.
When HS-SICH and E-PUCH are in the same time slot, the interferences of these two channels are the same. Although the SIR targets of the two channels are different, a desired RX power offset can be configured according to the target SIR difference of the two channels. If HS-SICH can be treated as a special Reference Code Rate of E-PUCH and configured with a relative reference power per resource unit ((HS-SICH dB), the two channels can use the same power control procedure. A comparison of HS-SICH and E-PUCH cooperative power control and the individual power control of HS-SICH and E-PUCH is given below:
Table 1: HS-SICH power control
	HS-SICHs interval
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 threshold
	Open loop Power Control

PHS-SICH = PRXHS-SICH + LPCCPCH

	HS-SICHs interval
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 threshold
	Closed loop Power Control

PHS-SICH(n)= PHS-SICH(n-1)+TPC


Table 2: HS-SICH power control in cooperative power control
	HS-SICHs interval
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 threshold
HS-SICH and last E-PUCH interval
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 threshold
	Open loop Power Control

PHS-SICH = PRXHS-SICH + LPCCPCH

	HS-SICHs interval
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 threshold
HS-SICH and last E-PUCH interval
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 threshold
	Closed loop Power Control

PHS-SICH(n) = Pe-base + LPCCPCH+(HS-SICH+TPC

	HS-SICHs interval
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 threshold
HS-SICH and last E-PUCH interval
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 threshold
	Closed loop Power Control

PHS-SICH(n)= PHS-SICH(n-1)+TPC

	HS-SICHs interval
[image: image9.wmf]<

 threshold
HS-SICH and last E-PUCH interval
[image: image10.wmf]<

 threshold
	Closed loop Power Control

PHS-SICH(n)= PHS-SICH(n-1)+TPC


Table 3: E-PUCH power control

	E-PUCHs interval
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 threshold
	Open loop Power Control

Pe-base= PRXdes_base

	E-PUCHs interval
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 threshold
	Closed loop Power Control

Pe-base (n)= Pe-base (n-1)+TPC


Table 4: E-PUCH power control in cooperative power control
	E-PUCHs interval
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 threshold
E-PUCH and last HS-SICH interval
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 threshold
	Open loop Power Control
Pe-base= PRXdes_base

	E-PUCHs interval
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 threshold
E-PUCH and last HS-SICH interval
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 threshold
	Closed loop Power Control
Pe-base (n) = PHS-SICH - LPCCPCH - (HS-SICH+TPC

	E-PUCHs interval
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 threshold
E-PUCH and last HS-SICH interval
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 threshold
	Closed loop Power Control

Pe-base (n)= Pe-base (n-1)+TPC

	E-PUCHs interval
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 threshold
E-PUCH and last HS-SICH interval
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 threshold
	Closed loop Power Control
Pe-base (n)= Pe-base (n-1)+TPC


As shown in the second row of table 2, when the interval of HS-SICHs is lager than the threshold, while HS-SICH and the last E-PUCH are in the same time slot and their interval is less than the threshold, HS-SICH can use the Pe-base of E-PUCH to deduce a HS-SICH closed loop transmitted power. Similarly, when the interval of E-PUCHs is lager than the threshold, while E-PUCH and the last HS-SICH are in the same time slot and their interval is less than the threshold, E-PUCH can use the current HS-SICH transmission power to deduce an E-PUCH closed loop transmitted power. So, the probability of UL open loop power control can be reduced by the proposed HS-SICH and E-PUCH cooperative power control.
3 Proposal
Based on the analysis above, we propose to:

1) Modify the open power control procedure of HS-SICH and E-PUCH according to description in part two of this proposal to reduce the probability of open loop power control.
2) Add a new power control parameter (HS-SICH for HS-SICH to favor the implement of HS-SICH and E-PUCH cooperative power control.
3) Discuss the attached CR to see if it is acceptable in RAN1.
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