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1. Introduction

This contribution summarizes previous reported cubic metric (CM) results [1] and a E-TFC selection approach [2] to avoid increased power amplifier linear headroom when the E-DCH is active in keeping with the working assumptions in [3],[4].  This provides the motivation for CR [5] effecting TS25.133 

2. E-DCH Peak Current Drain and heat dissipation
As reported in [1], CM results for E-DCH show that 1.75dB additional UE power amplifier (PA) headroom is required to meet the same ACLR as for Release 5 which can be characterized by a reference case defined as (c/d=12/15, hs/c=24/15).  The 1.75 dB value includes little power amplifier design implementation margin in that the CM slope used was 1/1.85. Note that an additional 1.75dB increase implies a 20-30% increase in maximum current relative to REL5 and a 30-45% increase relative to REL99. Besides peak current there is also increased heat dissipation which increases linearly with current. Therefore, to maintain an acceptable ‘user experience’ it is important to consider possible mitigation techniques in the specification to avoid increased PA headroom to meet ACLR requirements.
3. Mitigation of increased PA Headroom for E-DCH
The working assumption agreed to in Prague [3] and Seoul [4] to avoid the need for increased PA headroom for when the E-DCH is active covers the cases:

1. Reducing the E-DCH data rate 

2. Reducing the E-DCH data rate until minimum rate is reached followed by DTX

Other techniques with less impact on coverage that can be considered include:

3. Restricting allowed beta values and ranges so that unused combinations do not drive PA design
4. Reconfiguration to use DCH instead of E-DCH for PS when the DCH is used for CS 

5. Reconfiguration to 10ms TTI to trade-off peak power requirements and CM/PAR

6. Maximum Power Reduction (MPR) for certain beta ranges (like Release 5 for HS-DPCCH) or transmitter configurations.
4. E-TFC selection for E-DCH
A somewhat generic E-TFC selection approach was presented in [2] to capture many of the above cases given in Section 3 in order to avoid the need to increase UE power amplifier headroom for the E-DCH in REL6.  An updated E-TFC selection approach with minor differences from [2] is given in ANNEX A.

Proposed change requests have been generated [5] for 25.133 to allow the adjustment of the maximum UE transmission power based on CM and transmitter configuration.
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ANNEX A – TFC SELECTION

E-TFC selection occurs only in the CELL_DCH state and is based on the estimated power leftover from TFC selection (if the DPDCH is present), DPCCH and HS-DPCCH (i.e. remaining power). The estimated power for E-TFC can be partly determined using a similar approach as in REL99/4/5 [e.g., based on UE transmit power measurements over previous TTI slots, and estimation of power required for next TTIs].    
The E-TFC selection function may be described as follows:

1. UE determines a maximum allowed (e.g.) E-DCH to DPCCH power ratio (MAPR) based on the Absolute Grant received from the serving cell and Relative Grants from the cells in the E-DCH active set.

2. Comparison of remaining power margin (RPM) and target power margin (TPM) for each E-TFC on a per slot basis is used to determine if the E-TFC may be supported.
· 
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· Target power margin is dependent on the E-TFC and its targeted BLER or QoS (i.e. TPM = HARQ profile power offset + reference power offset)
where

· PMEAS (N-1) is the UE transmit power at slot “N-1”

· PMAX = {e.g. for a class 3 UE (24 dBm), or PMAX = 24 – 30 = -6 dBW}
· βed is the gain factor for the E-DPDCH

· βec is the gain factor for the E-DPCCH
· βhs = 0 in this example

3. For each TTI at timeslot M
, a E-TFC is selected from the supported set of E-TFCs that fulfil the additional criteria:

· MIN(RPM(M-k), MAPR) > TPM where k<=6  (k=6 means RPM based on slot power measurement taken 6x0.67 ms ago)

· Buffer size

· 
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where
· MPR is the maximum power reduction for transmitter configuration of the selected E-TFC & TFC

· 
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4. Maximum UE transmission power limit is set based on the transmitter configuration used for the selected E-TFC and TFC and is given by PMAX – MPR.

Note one definition of MPR is MPR = CM – REL5REFCASE where CM is the cubic metric of the ETFC transmitter configuration and REL5REFCASE corresponds to CM for (Bc/Bd=12/15, Bhs/Bc=24/15) which is 1dB for CM slope=1/1.85 (note a slope of 1/1.41 includes margin andwas adopted by WG4).

ANNEX B – CM RESULTS
Table 1 below gives the PA headroom increase relative to the Release 5 reference case given by (c/d=12/15, hs/c=24/15) for different HSUPA configurations (as described in 25.213) to meet the ACLR requirement.   
Table 1 – MPR vs. channel configurations needed to maintain same PA headroom as Release 5
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Release 5 CM Mapping (Slope=1/1.85) and UE Power Classes
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Figure 1 – (A18), BPSK SF=4, DPDCH
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Figure 2 – (A8), BPSK SF=4, HS-DPCCH+DPDCH
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Figure 3 – (A19)
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Figure 4 – (A9)
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Figure 5 – (A2) BPSK SF=64, no DPDCH
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Figure 6 – (A4), BPSK SF=4, HS-DPCCH, no DPDCH
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Figure 7 – (A5)
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Figure 8 – (A6) Dual QPSK (SF4+SF2)
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Figure 9 – (Zero Buffer E-DCH DTX, A4, A5, A6)
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� The time between when the E-TFC is selected (at slot M) and when it is applied would be determined by the choice of N for N-channel stop-and-wait HARQ.  N=7 for 2ms TTI and N=3 or 4 for 10ms TTI is being considered in RAN1. Minimum UE processing time will be 3 or 4 slots which would be the time it would have to choose the next E-TFC after receiving the relative grant, ACK/NACK, or absolute grant. Exact timing is to be specified. 
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