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1
Introduction
“Uplink Transmit Diversity for HSPA” WI was approved in RAN#50 [1]. The WI includes both open loop and closed loop transmit diversity. RAN4 was tasked to work on the specification of core and performance requirements.
This contribution analyzes UE current consumption impact due to UL CLTD assuming a certain Tx power gain with UL CLTD.
2
Assumptions
As shown in [1], 2 PAs will be needed to support UL CLTD. The question is what types of PAs can be assumed for UL CLTD. The following 3 configurations can be considered assuming the same UE maximum output power (24 dBm) as in the non-ULTD legacy UE:
· 2 Full Power PAs

· 1 Full Power PA + 1 Half Power PA

· 2 Half Power PAs

The full power PA is a PA sized to transmit a maximum output power of 24 dBm at the antenna port. The half power PA is a PA sized to transmit a maximum output power of 21 dBm at the antenna port.

As addressed during OLTD study [3], 2 half power PAs might be problematic for PRACH coverage, since the UE is expected to transmit from one antenna only during RACH. Therefore, we will assume only the following 2 cases for current consumption analysis in this document.
· 2 Full Power PAs

· 1 Full Power PA + 1 Half Power PA

The current consumption for a full power PA and a half power PA used for the analysis is shown in Figure 1. We assumed 3 gain-state APT (Average Power Tracking) PA for all the PAs in the analysis to improve its efficiency during CLTD mode. The assumptions in the PAs used in the analysis are following:
· 3 gain-state APT PA

· Low-Mid gain state transition is between 2-3 dBm

· Mid-High gain state transition is between 12-13 dBm

· A half power PA assumes the same efficiency at the maximum power (21 dBm) as the full power PA at the maximum power (24 dBm)
· 3.5 dB post-PA insertion loss

· 3.7 V at the PA
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Figure 1: Current consumption for a full power PA and a half power PA

3
Current Consumption Analysis

Current consumptions for a ULTD UE using 2 full power PAs are compared in Figure 2 with respect to the non-ULTD legacy UE using a full power PA. It should be noted that the current consumption below includes the pre-PA current consumption that drives the Tx chain till the input of the PA. The current consumption in the baseband has not been included, since it is expected that the current consumption in the baseband for a CLTD UE is almost the same as for a legacy non-ULTD UE. Current consumption gains are shown for the case of CLTD gain of 1 dB, 2 dB and 3 dB. With 2 dB CLTD gain for example, when the legacy UE transmits at 24 dBm, the CLTD UE transmits at 19 dBm at each antenna port (resulting in total 22 dBm). 
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Figure 2: Current consumption gain compared to non-ULTD legacy UE assuming the use of 2 full power PAs
Current consumptions for a ULTD UE using 1 full power PA and 1 half power PA are compared in Figure 3 with respect to the non-ULTD legacy UE using a full power PA. Current consumption gains are shown for the case of CLTD gain of 1 dB, 2 dB and 3 dB.
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Figure 3: Current consumption gain compared to non-ULTD legacy UE assuming the use of 1 full power PA and 1 half power PA
As shown in Figure 2 and Figure 3, it should be noted that there is significant additional current consumption compared to the legacy UE in low and mid UE transmit power ranges. The battery life gain/loss transition point is dependent on UE implementation and the choice of a PA. However, if the CLTD feature remains turned on all times, substantial battery life loss is expected.

In order to avoid excessive battery life loss, it is desirable to have a mechanism to turn on/off the CLTD feature depending on the radio conditions. A few options include:
1. UE sends a request to NodeB to turn on/off the ULTD feature
2. NodeB turns the feature on/off based on new phy signaling in UL
3. RNC turns the feature on/off based on existing signaling, e.g., UPH, event 6 and so on
One thing that should be noted is that the network cannot know the battery life gain/loss transition point of each UE and the transition point will be specific to implementation. Therefore, the mechanism to turn the CLTD feature  on/off needs to be based on information that the UE provides the network.

Considering the criticalness of the problem, it is proposed that RAN4 sends an LS to RAN1/2 to inform them of RAN4 findings so that RAN1 and RAN2 can investigate the best option to address this issue.

Proposal 1: 
It is proposed that RAN4 sends an LS to RAN1/2 to inform RAN4 findings so that RAN1 and RAN2 can investigate the best option to turn the CLTD feature on/off based on information that the UE provides the network.
4
CLTD in CELL_FACH
Current consumption gains are limited or there is a loss once we operate below ~20dBm in UE transmit power as shown in Section 3. CELL_FACH is intended for short data transactions. The traffic channel power relative to pilot channel power is quite limited in this case (3dB to 6dB) and hence the probability that a UE will be operating at high UE transmit power in CELL_FACH is expected to be small. In addition, it was shown that the CLTD gain in CELL_FACH is not much benefical [4]. Therefore, it is proposed that CLTD be disallowed in CELL_FACH state.
Proposal 2: 
Disallow CLTD feature in CELL_FACH state.

Proposal 3: 
If Proposal 2 is agreeable, it is proposed to send an LS to RAN1/2 to inform that RAN4 is of the opinion that it is desirable to disallow the CLTD feature in CELL_FACH.
5
Conclusions
This contribution has analyzed UE current consumption impact due to UL CLTD assuming a certain Tx power gain with UL CLTD. It has been shown that there is significant battery life impact compared to the legacy UE in low and mid UE transmit power ranges.

Proposal 1: 
It is proposed that RAN4 sends an LS to RAN1/2 to inform RAN4 findings so that RAN1 and RAN2 can investigate the best option to turn the CLTD feature on/off based on information that the UE provides the network.

Proposal 2: 
Disallow CLTD feature in CELL_FACH state.
Proposal 3: 
If Proposal 2 is agreeable, it is proposed to send an LS to RAN1/2 to inform that RAN4 is of the opinion that it is desirable to disallow the CLTD feature in CELL_FACH.
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