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1. Introduction
In the previous RAN1 meeting, it was proposed that UE shall firstly reduce one of CQIs if the total UE transmit power would exceed the maximum allowed value [1]. At that time, there was a comment that it may be not efficient to only apply for CQI transmission because ACK/NACK will be transmitted in a same subframe. Therefore, we further investigate the unequal scaling approach including the ACK/NACK signalling as well as CQI reporting. 
2. Unequal power scaling
Basically, it is proposed to apply unequal scaling to ACK/NACK signaling as well as CQI reporting in the power limited situation. The main benefit of this scheme would be to maintain the reliability of at least one ACK/NACK or CQI rather than to transmit two ACK/NACK or CQIs with the insufficient power. 
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Figure 1. Left: power scaling as of today, Right: unequal power scaling (reduce one of the CQI transmit power firstly)
Figure 1 represents the power scaling as of today and unequal power scaling of HS-DPCCH1 and HS-DPCCH2. In the case of equal power scaling, the power ratio between HS-DPCCH1and DPCCH, and between HS-DPCCH2 and DPCCH remains as the same even before and after the power reduction. (shown in the left-hand figure) 

On the contrary, in the case of unequal power scaling, the power ratio between HS-DPCCH1and DPCCH, and between HS-DPCCH2 and DPCCH would be changed before and after the power reduction. (shown in the right-hand figure) In this example, HS-DPCCH2 is scaled down firstly. The main benefit of the unequal power scaling would be that the reliability of at least one ACK/NACK or CQI can be maintained. The power reduction of either ACK/NACK or CQI can include DTX.
In summary the proposal is,

In case both HS-DPCCH1 and HS-DPCCH2 are supposed to be transmitted in the same subframe and the UE is in short of available power due to the maximum power limit;
1. Reduce the E-DPDCH gain factor, if configured, as defined in current specification. (unequal scaling on E-DPDCH)
2. If the total UE transmit power would still exceed the maximum allowed value, then reduce HS-DPCCH gain factor corresponding to the secondary serving HS-DSCH cell. (unequal scaling on HS-DPCCH2)
3. If the total UE transmit power would still exceed the maximum allowed value, additional scaling in equal is applied. (equal scaling)
3. Conclusion
Based on above discussion, it is proposed that:
- In case the UE is configured with a secondary serving HS-DSCH cell and the UE is supposed to transmit two CQIs or two ACK/NACKs in the same sub-frame, for the power limited UE, apply unequal power scaling, i.e. to reduce the transmit power of HS-DPCCH corresponding to the secondary serving HS-DSCH cell. 
(a text proposal for TS25.214 is attached below.)
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5.1.2.6
Maximum and minimum power limits

When E-DCH is not configured, in the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall apply additional scaling to the total transmit power so that it is equal to the maximum allowed power. This additional scaling shall be such that the power ratio between DPCCH and DPDCH and also DPCCH and HS-DPCCH remains as required by sub-clause 5.1.2.5 and 5.1.2.5A. 
When E-DCH is configured, if the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors ed,k by an equal scaling factor to respective values ed,k,reduced so that the total transmit power would be equal to the maximum allowed power. After calculating the reduced E-DPDCH gain factors, if E-TFCIi is smaller than or equal to E-TFCIec,boost, quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, or if E-TFCIi is greater than E-TFCIec,boost, quantization according to table 1B.2B in [3] subclause 4.2.1.3 may be applied, where each ed,k,reduced is quantized such that ed,k/c is the largest quantised value for which the condition ed,k ( ed,k,reduced holds. In case a DPDCH is configured, if any ed,k,reduced/c is less than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, DTX may be used on that E-DPDCH (E-DPCCH is, however still transmitted using ec). 
In case no DPDCH is configured, if any ed,k,reduced/c is less than (8/15)/c, that ed,k shall be set to ed,k,min such that ed,k,min/c = min ((8/15)/c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction. 

In the following cases, the UE shall then apply additional scaling to the total transmit power so that it is equal to the maximum allowed power:
· if a DPDCH is configured and the total UE transmit power would still exceed the maximum allowed value even though DTX is used on all E-DPDCHs;

· if no DPDCH is configured and the total UE transmit power would still exceed the maximum allowed value even though ed,k is equal to ed,k,min for all k.

Any additional scaling of the total transmit power as described above shall be such that the power ratio between DPCCH and DPDCH, between DPCCH and HS-DPCCH, and between DPCCH and E-DPCCH, remains as required by sub-clauses 5.1.2.5, 5.1.2.5A and 5.1.2.5B.1, and such that the power ratio between each E-DPDCH and DPCCH remains as required by ed,k,min/c if DTX is not used on E-DPDCH. Any slot-level scaling of ed or DTX of E-DPDCH as described above is applied at layer 1 only and is transparent to higher layers.

Any scaling, and any reduction in the E-DPDCH gain factor as described above, shall only be applied or changed at a DPCCH slot boundary. In order that the total UE transmit power does not exceed the maximum allowed value the scaling or E-DPDCH gain factor reduction shall be computed using the maximum HS-DPCCH power transmitted in the next DPCCH slot. In the case that either an ACK or a NACK transmission will start during the next DPCCH slot, the maximum HS-DPCCH power shall be computed using one of the following: 

(a) whichever of ACK and NACK will be used according to whether the transmission will be ACK or NACK, or 

(b) whichever of ACK and NACK is the largest.

When the UE is configured with a secondary serving HS-DSCH cell and both HS-DPCCH transmissions corresponding to the serving HS-DSCH cell and the secondary serving HS-DSCH cell coincide in the same subframe, if the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors ed,k , if configured, as described above so that the total transmit power would be equal to the maximum allowed power. If the total UE transmit power would still exceed the maximum allowed value even though E-DPDCH gain factors are reduced, then the UE shall reduce the HS-DPCCH gain factor hs corresponding to the secondary serving HS-DSCH cell by an equal scaling factor to hs,reduced so that the total transmit power would be equal to the maximum allowed power. After calculating the reduced HS-DPCCH gain factor, quantization according to table 1A in [3] subclause 4.2.1.2 may be applied, where hs,reduced is quantized such that hs/c is the largest quantised value for which the condition hs ( hs,reduced holds. If hs,reduced/c is less than the smallest quantized value of Table 1A in [3] subclause 4.2.1.2, DTX may be used on that HS-DPCCH.
In case the total UE transmit power would still exceed the maximum allowed value even though DTX is used on the HS-DPCCH corresponding to the secondary serving HS-DSCH cell, the UE shall then apply additional scaling to the total transmit power so that it is equal to the maximum allowed power. The additional scaling shall be such that the power ratio between DPCCH and DPDCH, between DPCCH and HS-DPCCH corresponding to the serving HS-DSCH cell, and between DPCCH and E-DPCCH, remains as required by sub-clauses 5.1.2.5, 5.1.2.5A and 5.1.2.5B.1, and such that the power ratio between each E-DPDCH and DPCCH remains as required by ed,k,min/c if DTX is not used on E-DPDCH. Any slot-level scaling of hs or DTX of HS-DPCCH as described above is applied at layer 1 only and is transparent to higher layers.
Any scaling, and any reduction in the HS-DPCCH gain factor as described above, shall only be applied or changed at a DPCCH slot boundary. 
When transmitting on a DPCH the UE is not required to be capable of reducing its total transmit power below the minimum level required in [7]. However, it may do so, provided that the power ratio between DPCCH and DPDCH and also between DPCCH and HS-DPCCH remains as specified in sub clause 5.1.2.5 and 5.1.2.5A. Some further regulations also apply as follows: In the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would be at or below the total transmit power in the previously transmitted slot and also at or below the required minimum power specified in [7], the UE may apply additional scaling to the total transmit power, subject to the following restrictions:

-
The total transmit power after applying any additional scaling shall not exceed the required minimum power, nor the total transmit power in the previously transmitted slot;

-
The magnitude of any reduction in total transmit power between slots after applying any additional scaling shall not exceed the magnitude of the calculated power reduction before the additional scaling.

In the case that the total UE transmit power in the previously transmitted slot is at or below the required minimum power specfied in [7] and the DPCCH power adjustment and gain factors for the current slot would result in an increase in total power, then no additional scaling shall be used (i.e. power control shall operate as normal).

If the UE applies any additional scaling to the total transmit power as described above, this scaling shall be included in the computation of any DPCCH power adjustments to be applied in the next transmitted slot.
