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1
Introduction
A new mode of operation, referred to as E-DPCCH boosting [1], was introduced to achieve an enhanced phase reference, when high data rates are scheduled on the uplink in HSPA. This mode of operation has many advantages over the case when DPCCH is boosted (i.e. no E-DPCCH boosting) [2]. 
Although E-DPCCH boosting was introduced, the specification still allows for no E-DPCCH boosting, by setting E-TFCIec,boost = 127. In this contribution, we highlight the problem of ambiguity of scheduling grants in the case of no E-DPCCH boosting and also propose a solution to this problem.
2
Ambiguity in Scheduling Grants
With a constant pilot reference level, as is currently used in W-CDMA Releases 6 and prior, the traffic to pilot power (T2P) ratio is indicative of:

a) The power that the signal of the UE will generate at the Node B, and

b) The data rate (i.e. transmission format) that the UE can use.

In other words, a higher data rate will require a larger T2P ratio. Absolute grant messages therefore efficiently control the UL resources as well as the data rate transmitted by the UEs.

With the introduction of very high data rates in Release 7, the two relationships above do not hold anymore. Not only is the pilot power varied, but in addition a medium data rate without a pilot (DPCCH) boost may be achieved with the same T2P ratio as a high data rate with pilot (DPCCH) boost. 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.

Based on the 16-QAM link and system study, we observed the following:

· The operating point of the phase reference (DPCCH Ec/No in  the case of no E-DPCCH boosting) was much higher for very high data rates when compared to low data rates

· For the low to high data rate case

· This corresponds to TBS =128 bits to 11484 bits and target 4 HARQ transmissions.

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

· Total Traffic to Pilot Ratio (T2P) varies from 1dB to 20dB

· For the very high data rate case

· This corresponds to TBS =7000 bits to 20000 bits and target 1 HARQ transmissions.

· DPCCH Ec/No per antenna varies from -15dB to -3dB for data rates in the range of 3500 kbps to 10000 kbps

·  Total Traffic to Pilot Ratio (T2P) ratio varies from 10dB to 16dB

From the above observation, we see that there exists a many to one mapping between the Traffic to Pilot Ratio and scheduled data rate. In other words, the same Traffic to Pilot Ratio could either refer to a low E-TFCI or a high E-TFCI. For example, a target data rate of 1024 kbps requires an optimal T2P ratio of 12 dB, whereas a target data rate of 6000 kbps requires the same optimal T2P ratio. As a result, a 16-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).
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Figure 1: Ambiguity in E-TFC selection: Same grant value (T2P ratio) could mean a low or high E-TFCI
3
A solution to resolve this ambiguity
In order to resolve this problem of E-TFCI ambiguity, we propose the following:

· Introduce an RRC signaling parameter E-TFCId,boost . This corresponds to the threshold beyond which power offsets are applied to the DPCCH channel (in the case E-TFCIec,boost = 127).
· Introduce reference power offset ΔDPCCHi settings as a function of E-TFCI for E-TFCI ≥ E-TFCId,boost. 
· These reference power offsets can be transmitted to the UE along with the βed/ βc  reference settings.

· 4 reference power offset ΔDPCCHi settings should be adequate enough.
· For i ≤ E-TFCId,boost , the power boost ΔDPCCHi = 0dB or 1 (in linear domain)
· The power offsets for all E-TFCI ≥ E-TFCId,boost is computed as a linear interpolation, between the reference power offset points (similar to the linear interpolation formula for βed).
· The scheduling grant can then be un-ambiguously communicated to the UE as follows:
· Grant = Total T2P Power Ratio  + ΔDPCCHi -1 (in linear domain)
· The advantage of this metric is that in the absence of pilot boost (i.e. ΔDPCCHi=1 in linear domain) the metric is the same as the one currently used in absolute grant messages. Furthermore, this metric is directly proportional to the data rate, and to the amount of UL resources (i.e. transmit power of different channels) the UE is granted to utilize.
4
Conclusion
The problem related to ambiguity of scheduling grants in the case of no E-DPCCH boosting was described. 
It is proposed to discuss this ambiguity and to decide whether a change request is necessary. 

This document has presented a backward compatible solution that solves the problem by introducing a metric that is directly proportional to the data rate as well as to the amount of UL resources the UE is granted to utilize.
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