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Introduction

As part of the on-going work item to specify UL MIMO and UL 64QAM modulation, rules regarding the boosting of the E-DPCCH channel needed to be specified. 
Currently, it is specified that UL 64QAM may be operated without configuring E-DPCCH boosting. In this contribution, the consequences of not configuring boosting with UL 64QAM are shown and it is proposed that boosting is always configured with 64QAM operation.
2
Boosting with UL 64QAM.
In Rel-11, as part of the specification of UL MIMO, it was agreed that boosting would always be configured when rank-2 transmissions occurred. This was because, the optimal ∆T2TP’s that would be used at such high data rates were between 10dB to 16dB and there was a need for sufficiently high pilot reference for purposes of channel estimation. This was also the reason why boosting was introduced as part of the operation of UL 16QAM in Rel-7.

However, it is currently allowed in the specification, the possibility to operate UL 64QAM without any boosting. If boosting is not configured, then there are two possible outcomes:

1. Ambiguities are introduced in the UE when low T/P values are signalled by the serving grant, or

2. The system is operated in an extremely inefficient manner which would essentially prevent the occurrences of high data rates in the first place. 

When different data rates are scheduled on the uplink based on load, buffer conditions etc, pilot power levels necessarily need to vary considerably to meet the required SNR needed for adequate channel estimations. The constant variation of the DPCCH power level in the absence of boosting would be accomplished using power control commands. Since the step sizes typically configured are 1dB, the process of establishing SIR_targets becomes very inefficient due to the transition times between levels. 

In addition, the T/Ps used for low and high data rates may be the same. Optimization of low data rate transmissions may result in the same T/Ps as high data rates. An absolute grant message with a given data to pilot ratio therefore does not always unambiguously determine the data rate a UE may transmit at, or the UL resources it may utilize.

For example:

· For the low to mid data rates:
· TBS =128 bits to 11484 bits and with a target of 1% BLER after 4 HARQ transmissions.

· DPCCH Ec/No per antenna varied from -24dB to -21dB for data rates in the range of 16kbps to 1435.5 kbps.

· Traffic to Pilot Ratio (T2P) varies from 1dB to 20dB
· For the higher data rates:
· TBS =7000 bits to 20000 bits+ and with a target of 10% BLER after 1 HARQ transmissions.

· DPCCH Ec/No per antenna varied from -15dB to -3dB for data rates in the range of 3.5Mbps to 10Mbps
· Traffic to Pilot Ratio (T2P) ratio varies from 10dB to 16dB

From the above example, we see that there exists a many to one mapping between the Traffic to Pilot Ratio and scheduled data rate for optimized operation. 
If such T/P ratios are configured, 64-QAM capable UE will not be able to resolve the ambiguity associated with such a MAC scheduled grant when performing E-TFC selection (see Figure 1).

[image: image1.emf]T2P = 11dB

Total Traffic Power 

on E-DPDCH

Total Power on 

DPCCH

Ecp/No =        

-24dB

T2P = 11dB

Total Traffic Power 

on E-DPDCH

Total Power on 

DPCCH

Ecp/Io = -10dB

Low E-TFCI

High E-TFCI


Figure 1: Ambiguity in E-TFC selection: Same T2P ratios could mean a low or high E-TFCI
If the T/P ranges are configured to cover the entire range, then the operation at low, mid and high data rates would have to be inherently inefficient as they would be operating at the T/P values that result in poor link efficiency performances. This would in turn result in more conservative scheduling with the higher data rates rarely being scheduled even when favourable conditions exist. 

Due to the above reasons, it is considered that boosting is an essential part of UL 64QAM operation and it should always be configured. 

Proposal 1: Boosting is always configured for UL 64QAM operation.
3
Conclusions
In this contribution, the configuration of boosting UL 64QAM was discussed and the consequences if boosting were not configured were detailed. The following is proposed:
Proposal 1: Boosting is always configured for UL 64QAM operation.
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