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Discussion and decision
1
Introduction
We will discuss the issues related to the estimation of the normalised remaining power margin (NRPM) for the E-TFC restriction procedure, which is used by both E-TFC selection and Happy Bit evaluation in DC-HSUPA. The new scheme will extend the legacy rule in [3]. 
2
Terminology definitions

Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink frequency. In case more than one uplink frequencies are configured for the UE, then the primary uplink frequency is the frequency on which the serving E-DCH cell corresponding to the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is determined by higher layers [5].

Secondary uplink frequency: A secondary uplink frequency is a frequency on which a serving E-DCH cell that does not correspond to the serving HS-DSCH cell is transmitted. The association between a pair of uplink and downlink frequencies is determined by higher layers[5].

Activated uplink frequency: For a specific UE, an uplink frequency is said to be activated if the UE is allowed to transmit on that frequency. The primary uplink frequency is always activated when configured while a secondary uplink frequency has to be activated by means of an HS-SCCH order in order to become activated [5].

Serving_Grant (FDD): The state variable Serving_Grant indicates the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to use for scheduled data in the following transmission. The value in the appropriate state variable will be provided to the E-TFC selection function to help in selecting the best format for the upcoming transmission. Possible values are: "Zero_Grant" and numerical values. The DPCCH power assumed for the Serving_Grant in a compressed frame is the actual DPCCH power in the compressed frame minus 10Log10 (Npilot,N/Npilot,C) as defined in TS 25.214 [1].
3
Legacy spec (Section 6.4.2 in TS 25.133)

The UE shall estimate the normalised remaining power margin available for E-TFC selection based on the following equation for E-TFC candidate j

NRPMj= (PMax j - PDPCCH,target - PDPDCH- PHS-DPCCH- PE-DPCCH,j)/ PDPCCH, target ,

where


PMaxj
 = Maximum UE transmitter power for E-TFC-j as defined in section 6.5


PDPCCH(t) represents a slotwise estimate of the current UE DPCCH power at time t. 

4
Extension to DC-HSUPA

4.1
Basic procedure in 25.321 

When the UE has two Activated Uplink Frequencies, for E-TFC selection and Happy Bit setting for DC-HSUPA, the UE available power will be split between the two carriers. 

First, the total UE remaining power for E-DCH transmission is computed. Then it is split between the carriers. The rules for the power split depend upon the number of new transmissions over the two carriers. In the case of two new transmissions or two retransmissions, power will be pre-allocated for the non-scheduled flows [4]. After this power pre-allocation, the remaining power is split over the two carriers in proportion to the required power for the Serving Grants on the two carriers. In the case of one retransmission and one new transmission, the power split is based on the actual power used by the retransmission without the power pre-allocation. 

The E-TFC restriction procedure is executed per carrier.

The details are presented in subsequent subsections. 
4.2
Calculations in the power split 
The maximum remaining power allowed for E-DCH transmission, Premaining,edch, is computed as the following, without MPR consideration:  

Premaining,edch= Maximum UE transmitter power - kPDPCCH,target,k - PHS-DPCCH,
where 
Maximum UE transmitter power is set by UTRAN and defined in [2]
PDPCCH,target,k represents the filtered DPCCH power on Activated Uplink Frequency k. The adjustments for compressed mode and discontinuous uplink DPCCH transmission operation, and filtering are based on the same rule as in Section 3
PHS-DPCCH = estimated HS-DPCCH transmit power. Since DC-HSUPA UE must be either DC HSDPA or DC-HSDPA-MIMO, PHS-DPCCH is based on PDPCCH,target,primary and the greatest of (ACK +1), (NACK +1) and (CQI +1) where ACK, NACK and CQI are the most recent signalled values.
If MPR were computed at this step, its value would be excessively conservative. MPR, as shown in [6], is highly sensitive to the E-TFCs chosen on both carriers. But the E-TFC dependence can not be introduced here since even the power split is not calculated. In the legacy single-carrier spec, the MPR backoff is defined as a value dependent on the E-TFC of attention. We will carry this tradition. 
Proposal 1: There is no MPR backoff before the power split. 

When the UE has two retransmissions or two new transmissions, power is pre-allocated to each non-empty non-scheduled flow. The power available for the scheduled transmission, Premaining,s shall be computed by the following: 

Premaining,s= Premaining,edch - kPE-DPDCH,reserved,k - kPE-DPCCH,reserved,k,

where
PE-DPDCH,reserved,k is the E-DPDCH power pre-allocated on Activated Uplink Frequency k for the non-scheduled flows. If no power is pre-allocated for the non-scheduled flows on Activated Uplink Frequency k, PE-DPDCH,reserved,k=0.
PE-DPCCH,reserved,k = estimated transmit power for E-DPCCH associated with the E-DPDCH transmission for the non-scheduled flows. The adjustments due to E-DPCCH boosting and compressed mode should be applied. If no power is pre-allocated for the non-scheduled flows on Activated Uplink Frequency k, PE-DPCCH,reserved,k=0. 
The power split procedure has to be executed every TTI, regardless of whether there is zero, one or two new packets starting. The result of the power split is the maximum remaining power allowed for E-DCH transmission on each Activated Uplink Frequency i, denoted as Pedch,i.
When the UE has two retransmissions or two new transmissions, after power is pre-allocated to all the non-empty non-scheduled flows, as specified in 25.321, the power allocated to Activated Uplink Frequency i, denoted as Pi, i=1,2, is calculated as the power from splitting Premaining,s based on the Serving Grants. 
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The maximum remaining power allowed for E-DCH transmission on each Activated Uplink Frequency i, Pedch,i, will be the sum of the pre-allocated power and the above allocated Pi for the Primary Uplink Frequency, and the above allocated Pi for the Secondary Uplink Frequency. 

When there is one retransmission and one new transmission, name the carrier with new transmission as Frequency 1 and the other carrier as Frequency 2, then set Pedch,2 = min(Premaining,edch , PE-DPDCH,2 + PE-DPCCH,2 ) and Pedch,1= Premaining,edch – Pedch,2. Here PE-DPDCH,2 and PE-DPCCH,2 are the actual power used by E-DPDCH and E-DPCCH for the retransmission on Frequency 2.
4.3
NRPM calculation and E-TFC restriction 
Consistent with legacy spec, the UE shall estimate the normalised remaining power margin (NRPM) available for E-TFC selection based on the following equation for E-TFC candidate j, for each Activated Uplink Frequency i,
NRPMi,j= (PMaxi,j - PE-DPCCH,i,j)/ PDPCCH, target,i ,

where, in addition to terms defined so far, 



PMaxi,j is the maximum allowed UL TX Power on Activated Uplink Frequency i for E-TFC j , based on Pedch,i after accounting for the MPR. 

PE-DPCCH,i,j = estimated E-DPCCH transmit power for E-TFCIj on Activated Uplink Frequency i. The adjustments due to E-DPCCH boosting and compressed mode are the same as in above. 
Here the MPR can be a function of the E-TFC.

Proposal 2: The MPR backoff is computed at the time of NRPM calculation for each E-TFC on each carrier. 

5
MPR values in DC HSUPA
As seen in the previous contributions [6], the number of waveforms in DC-HSUPA is very large. Considering the complexity in finding a simple formula or table of the MPR for E-TFC selection, we propose the following: 

Proposal 3: For DC-HSUPA E-TFC restriction, the UE is allowed to reduce Pedch,i on the Activated Uplink Frequency i by a realistic E-TFC MPR value for E-TFCj, which is left to the UE implementation and shall not exceed the maximum value specified in 25.101. 
6
Conclusions

We propose the following changes to 25.133 for E-TFC restriction in UE for DC-HSUPA:
Proposal 1: There is no MPR backoff before the power split. 
Proposal 2: The MPR backoff is computed at the time of NRPM calculation for each E-TFC on each carrier. 

Proposal 3: For DC-HSUPA E-TFC restriction, the UE is allowed to reduce Pedch,i on the Activated Uplink Frequency i by a realistic E-TFC MPR value for E-TFCj, which is left to the UE implementation and shall not exceed the maximum value specified in 25.101. 
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