Page 1



3GPP TSG RAN WG1 Meeting #86

R1-167681
Gothenburg, Sweden, 22nd - 26th August 2016
Agenda item:

6.1.1
Source:
 Huawei, HiSilicon
Title:
 Discussion on power scaling for R13 DC HSUPA with CS
Document for:

Discussion
1. Introduction

In Release 13, the feature of dual carrier HSUPA enhancements for UTRAN CS is allowed to configure simultaneously dual carrier E-DCH transmission with DPDCH which is needed for CS UTRAN data. The configuration of UL dedicated physical channels are described in TS 25.213 [1]. When the total UL transmission power exceeds the maximum allowed value, the power on the part of channels shall be reduced.
In the contribution, power scaling will be discussed when the dual carrier HSUPA is combined with DPDCH.
2. Discussion
2.1 Background
In TS25.214 [2], the power scaling for single carrier HSUPA is operated as shown in Figure 1. The E-DPDCH gain factors shall firstly be reduced by an equal scaling factor. In the case that DPDCH is configured, E-DPDCH/ E-DPCCH/CQI field on HS-DPCCH can be DTXed. Finally, any additional scaling shall be operated in order that the total transmission power does not exceed the maximum allowed value. The additional scaling means that the UE scale the power on all the channels equally. In the procedure, DPDCH has the highest priority and DPDCH power is protected during power scaling operation.
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Figure 1 General procedure of power scaling for SC HSUPA
The power scaling for dual carrier HSUPA is operated as shown in Figure 2. The E-DPDCH gain factor on the frequency with highest DPCCH power shall firstly be reduced by an equal scaling factor. If the total transmission power still exceeds the maximum allowed value, the E-DPDCH gain factor on the frequency with second highest DPCCH power shall be reduced. According to the description in [2], for the any frequency, “If ed,k,reduced/c is less than ed,k,reduced,min /c then ed,k shall be set to ed,k,min such that ed,k,min/c = min (ed,k,reduced,min /c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction and ed,k,reduced,min is individually configured by higher layers for each frequency”. That means that E-DPDCH power for all active uplink frequencies shall not be reduced to zero. Finally, any additional scaling shall be operated in order that the total transmission power does not exceed the maximum allowed value. 
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Figure 2 General procedure of power scaling for DC HSUPA
2.2 Power scaling for DC HSUPA combined with DPDCH
According to the above description, when DC HSUPA is combined with DPDCH and the UE transmission power still exceeds the maximum value after reducing the E-DPDCH power on all the frequencies, additional scaling shall be operated. The Additional scaling will include reducing DPDCH power. In this case, the quality of DPDCH is downgraded. However, DPDCH is configured to transmit the CS voice and is very important. The reduced DPDCH power will increase the probabilities of decoding error or even drop the packet. So DPDCH power should be scaled down later than E-DCH power in DC HSUPA.
In the case that DPDCH is configured for DC HSUPA, E-DPDCH/E-DPCCH and CQI field on HS-DPCCH on all the active frequencies should be allowed to be DTXed in order to protect DPDCH power. Since E-DPDCH and E-DPCCH are existed on both primary uplink frequency and secondary uplink frequency and HS-DPCCH is existed on primary uplink frequency, the rule for DTX should be identified for DC HSUPA. 
To reduce the influence of DPDCH transmission, UE can DTX the channels on one of the frequencies. The rule for reducing E-DPDCH gain factors can be reused to that for DTX. In Figure 3, if DPDCH is configured, DTX can be operated firstly on the frequency with the highest DPCCH power and the physical channels should include E-DPDCH, E-DPCCH and CQI field on HS-DPCCH (if exists). Then it can be operated on the frequency with second highest DPCCH power. Finally, Additional scaling can be done.
[image: image3.emf]If the total Tx 

power exceed the 

maximum value

Reducing E-DPDCH gain 

factors on the frequency with 

highest DPCCH power

Y

Reducing E-DPDCH gain 

factors on frequency with 

second highest DPCCH power

Y

N

If DPDCH is 

configured

DTX operated  on the frequency 

with highest DPCCH power

Additional scaling

DTX operated on the frequency 

with highest DPCCH power


Figure 3 General procedure of power scaling for DC HSUPA combined with DPDCH
3. Conclusion
In this contribution, we analyze the power scaling for dual carrier HSUPA enhancements for UTRAN CS. It is proposed:
Proposal: Agree the CR [3] on the modifications on power scaling for dual carrier HSUPA enhancements for UTRAN CS.
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