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1
Introduction

There is two open issues related to E-DPDCH scaling, one when E-DPDCH transmission is using 4PAM modulation and another when E-DPCCH boosting is applied. 
In this paper clarifications for above mentioned issues are proposed.
2 Issues
2.1 E-DPDCH scaling when no DPDCH is configured and 4PAM modulation is applied
UE behaviour at maximum transmission power in this case is defined in the section 5.1.2.6 in TS25.214: 
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.
This definition doesn’t take in account the set of gain factors defined for 4PAM modulation in TS25.213 (tables 1B.2 and 1B.2B). It should be clarified if the required UE behaviour is really to scale 4PAM modulated E-DPDCH to (8/15)/c or adhere to amplitude ratios defined for 4PAM, i.e. 19/15 and 42/15.
The issue should not exist with E-DPDCH scaling when DPDCH is configured because 4PAM requires four E-DPDCH codes.

2.2 E-DPDCH scaling when E-DPCCH boosting is applied

Similarly it is unclear how UE should treat E-DPCCH gain factor ec when E-DPDCH power is scaled downwards and E-DPCCH boosting is simultaneously applied i.e. should ec be kept at the value applied before E-DPDCH scaling or should it be recalculated as defined in the section 5.1.2.5B.1 in TS25.214.
3 Solutions
3.1 E-DPDCH scaling when no DPDCH is configured and 4PAM modulation is applied

For this issue we propose two possible change in Rel-7 specification:
Proposal 1:

In case no DPDCH is configured and E-DPDCH transmission is BPSK modulated, 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. If E-DPDCH transmission is 4PAM modulated ed,k,min/c= (19/15)/c if E-DPCCH boosting is not applied and ed,k,min/c= (42/15)/c if E-DPCCH boosting is applied.
Proposal 2:

In case no DPDCH is configured and regardless of the applied uplink modulation, 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. 

We are fine with both approaches but the proposal 1 is preferred due to channel performance reasons.
3.2 E-DPDCH scaling when E-DPCCH boosting is applied

Also for this issue we propose two possible change in Rel-7 specification:

Proposal 1:

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 transmitted using ec which is not recalculated according to the reduced E-DPDCH gain factors if E-DPCCH boosting is applied. 
Proposal 2:

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 transmitted using ec is determined according to subclause 5.1.2.5B.1. 
The proposal 1 clarifies that when there is scaling of the E-DPDCH and the boost mode is configured, only the E-DPDCH power is reduced while the current E-DPCCH power is maintained. The benefit of this solution is that it guarantees that the behavior of the E-DPCCH power is similar (i.e. maintained on the level before the scaling) between the previous and current versions of that specification and that proposed above, whether or not the boost mode is configured. It should be noted that a drawback of the proposal 1 is that it easily compromises E-DPDCH quality, due to an overhead of E-DPCCH transmit power after the scaling has been applied. To reduce the E-DPCCH overhead it is preferrable to scale both E-DPDCH and E-DPCCH power as applied in the proposal 2. The proposal 2 introduces more UE complexity for the late slotwise operation and in addition may lead to cases in which the power headroom is not fully utilized in uplink. Cause of these reasons we propose also a solution which is not compromising E-DPDCH quality but is still computationally inexpensive and relatively simple. This is described in proposal 3.
Proposal 3:

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 transmitted using original ec if E-TFCIi is smaller than or equal to E-TFCIec,boost. If E-TFCIi is greater than E-TFCIec,boost, UE shall reduce all E-DCH gain factors by an equal scaling factor to respective values ec,reducedand ed,k,reduced so that the total transmit power would be equal to the maximum allowed power. If ec,reduced/c < Aec defined in [3] subclause 4.2.1.3, ec,reduced/c shall be set to Aec.. 
Proposal 3 could be adopted in Rel-8 and even in Rel-7 due to its simplicity; it can be implemented in the UE with rather limited modifications to the existing scaling of Release 6. Benefits of the proposal 3 are that the unnecessary overhead of E-DPCCH power can be reduced to better correspond to the reduced E-DPDCH power still ensuring that the E-DPCCH power is not scaled below the minimum level which has been configured by the network.
4 Conclusions

Several possible clarifications for UE behaviour at maximum transmit power are discussed in the contribution. If RAN1 decides to agree any of them, we are happy to prepare a needed CR.
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