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Introduction

In this contribution we discuss the applicability of UL CLTD in CELL_FACH. 
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Applicability of UL CLTD in CELL_FACH
Logically speaking, all the system benefits, associated with UL CLTD could be realized in the CELL_FACH state. The benefits include:
· System capacity gain due to f-factor reduction

· The f-factor reduction could be more relevant in this state given that the active set size is restricted to one in CELL_FACH state

· Cell edge throughput gain at the same transmit power or

· This could in turn help towards a faster release of common E-DCH resource

· Coverage gain at the same data rate

However it is worth noting a few differences between CELL_FACH and CELL_DCH operation:
Unlike CELL_DCH, where data inactivity timers are of the order of 1-2s, it is expected that the common E-DCH resource will be occupied for a much small period (of the order of 100ms). 

In CELL_FACH, a UE can either transmit on the legacy PRACH channel or on the common E-DCH resource. In the case of legacy RACH, inner loop power control is disabled, and the transmit power is set to the same value as the last successful PRACH preamble. In this case, even though the power stays fixed, beamforming could potentially reduce the f-factor, i.e. interference to neighbor cells could be reduced. However, there could be quite a bit of impact (specification implementation and signaling) to support UL CLTD for the case when legacy PRACH is used. Also, our expectation is that a Rel-11 UE would also support common E-DCH transmissions in CELL_FACH, and so if UL CLTD were to be specfied for CELL_FACH state, it is reasonable to restrict UL CLTD operation to the case when UE transmits on common E-DCH resources.

In the case where a UE has a  small amount of data to send on the uplink in CELL_FACH, it is quite likely that the very first available TTI after the DPCCH preamble is good enough to transmit all the information on the E-DCH.  From thereon, the UE may continue to send DPCCH only until the end of the contention resolution period, after which the common E-DCH resource could be released., In that case, by the time the UE receives the first set of PCI bits (feedback delay depends on which physical channel is selected for PCI feedback), the TTI in which the E-DCH transmission took place may have already elapsed and so beamforming gain may only apply to DPCCH/HS-DPCCH.
Also, the NodeB uplink scheduler will react to the condition that the UE is experiencing an improvement in power headroom, only when it receives the SI that contains the relevant power headroom report. The time for the UE to generate the SI could be of the order of 50-60ms if we account for the time spent in measuring the power headroom and the time taken over the air (up to 4 HARQ attempts) to reach the NodeB. So, it is not clear whether the NodeB scheduler could react fast enough in terms of serving grants to the UE capable of UL CLTD in CELL_FACH.
In the open loop BFTD study (25.863) [1], detailed studies were performed on battery life savings due to transmit diversity on the uplink. However the results were inconclusive and battery gains varied quite a bit.

For example an analysis was performed on an architecture where the UE employed a full power PA and a half power PA. The battery life was highly sensitive to the traffic source model and the amount of transmit power gain. There could be impact to the battery life if the nature of data transmission is bursty and short as in CELL_FACH.
Below, we cut and paste Table 89  from [1] where the gain(or even loss) varies as a function of data traffic profile.
Table 89: Average Battery Savings due to BFTD

	BFTD Tx Power Gain (dB)
	CDG35 Profile
	HSUPA Data Profile

	
	Avg UE Current 
Consumption (mA)
	Saving of Avg Current 
due to BFTD (%)
	Avg UE Current 
Consumption (mA)
	Saving of Avg Current 
due to BFTD (%)

	
	Tri-State PA
	APT PA
	Tri-State PA
	APT PA
	Tri-State PA
	APT PA
	Tri-State PA
	APT PA

	2
	136.36
	128.94
	-0.3 %
	2.8 %
	196.30
	167.46
	18.5 %
	4.3 %

	1
	140.29
	132.85
	-3.2 %
	-0.2 %
	226.61
	176.31
	6.0 %
	-0.7 %

	No ULTD
	135.95
	132.59
	0.0 %
	0.0 %
	240.98
	175.07
	0.0 %
	0.0 %


In CELL_FACH, there could be many cases where we would transmit in just a few HARQ processes. For example, RRC connection setup or CELL_UPDATE messages could fit in one TTI while the remaining TTI’s there is no E-DCH. In contrast, during CELL_DCH, the UE could typically be actively transmitting E-DCH in every TTI. This could lead to a different conclusion on battey life savings between CELL_FACH and CELL_DCH. Hence, a more detailed battery life analysis is needed to conclude if the standby time is impacted considerably due to UL CLTD in CELL_FACH.

Based on the above discussion, we propose the following:

Proposal 1: If UL CLTD operation were to be allowed in CELL_FACH, it should be restricted to transmissions on common E-DCH.

Proposal 2: Investigate further the system performance benefits of UL CLTD in system scenarios involving a mix of CELL_FACH UEs and CELL_DCH UEs. The baseline case should be the case where the CELL_FACH UEs are not capable of ULTD and a certain percentage of CELL_DCH UEs are ULTD capable and a certain percentage of CELL_DCH UEs are not capable of ULTD.

Proposal 3: For the traffic sources representative of that in CELL_FACH, investigate the UE battery life impact  or gain due to UL CLTD operation in CELL_FACH state.
3
Conclusions

In this contribution, we discussed the applicability of UL CLTD in CELL_FACH state and highlighted some points of difference between operating in CELL_FACH and CELL_DCH states. Based on this discussion, we propose the following way forward:
Proposal 1: If UL CLTD operation were to be allowed in CELL_FACH, it should be restricted to transmissions on common E-DCH.

Proposal 2: Investigate further the system performance benefits of UL CLTD in system scenarios involving a mix of CELL_FACH UEs and CELL_DCH UEs. The baseline case should be the case where the CELL_FACH UEs are not capable of ULTD and a certain percentage of CELL_DCH UEs are ULTD capable and a certain percentage of CELL_DCH UEs are not capable of ULTD.

Proposal 3: For the traffic sources representative of that in CELL_FACH, investigate the UE battery life impact  or gain due to UL CLTD operation in CELL_FACH state.
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