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1 Introduction

At the last RAN2 meeting, there were the following agreements for UPH measurement improvements [1].

	Agreements:

· A new filtered UPH measurement will be introduced. It is FFS what type of filtering and where the filtering will be performed.  

· The filtering and reporting criteria associated with the filtered UPH measurement can be configured via RRC Measurement Control message. What parameters are configured are FFS (e.g. time-to-trigger, hysteresis and threshold, etc)

· UPH measurement is 5 bits 

· We will use a MAC PDU to report the filtered UPH. It is FFS whether we will use the same SI fields/format or we will have a new SI format.  

· It is FFS whether we will allow a filtered UPH to be reported using a RRC message.   

	


In this contribution, we give further analysis on UPH measurement improvements.
2 Discussion

2.1 Filtered UPH measurement
Currently, the reported UPH is an estimate of the average value of the UE transmission power headroom over a 100 ms period, and we call it as L1 filtering. Here we propose to consider MAC layer filtered mechanism, and it is shown in figure 1.
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Figure 1: A general flow of enhanced UPH measurement

In this figure, firstly the legacy UPH is output in position A, and then a MAC layer based filtered mechanism is introduced so that the filtered value on UPH is output in position B. Besides, the UE will check the filtered UPH by reporting criteria, such as time-to-trigger, hysteresis and threshold, and then an event triggered UPH will be reported in position C. It is seen that this flow is similar as what we have regarding RRC measurements, e.g. event 1F.

Proposal 1: It is proposed to introduce MAC layer filtering mechanism and the filter coefficient could be configured by the network.

Proposal 2: It is proposed to introduce time-to-trigger, hysteresis and threshold for filtered UPH measurement, and all parameters could be configured by the network.

2.2 Filtered UPH reporting
Since the legacy UPH is reported through the MAC PDU as part of SI, it will be simple and easy if the filtered UPH can be also reported through the MAC PDU as part of SI. In addition, this idea does not have significant impacts to specifications.

Proposal 3: It is proposed to report the filtered UPH through the MAC PDU as part of SI.
Regarding the MAC layer measurement event for the filtered UPH, here is an example in figure 2. Assumed that the current TTI length is E-DCH 2ms TTI, the filtered UPH decreases as the coverage becomes worse, if the equation 1 was fulfilled, and from then on equation 2 has not been fulfilled for a time period, the filtered UPH will be reported to the network.
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Equation 1 (Triggering condition)
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Equation 2 (Leaving triggering condition)

The other example is from E-DCH 10ms to 2ms. As shown in figure 3, when the filtered UPH increases as the coverage becomes better, if the equation 3 was fulfilled and from then on the equation 4 has not been fulfilled for a time period, the filtered UPH will be reported to the network.
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Equation 3 (Triggering condition)
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Equation 4 (Leaving triggering condition)

The variables in above formulas are defined as follows:

FB is the filtered value (shown in the output in position B in figure 1)

R1 is the reporting range constant for 2ms to 10ms switching

R2 is the reporting range constant for 10ms to 2ms switching
H1 is the hysteresis parameter for 2ms to 10ms switching
H2 is the hysteresis parameter for 10ms to 2ms switching
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Figure 2: Event-triggered report when UPH becomes worse than an absolute threshold
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Figure 3: Event-triggered report when UPH becomes better than an absolute threshold

Proposal 4a: It is proposed that the filtered UPH is triggered when the current TTI length is E-DCH 2ms and the UPH becomes worse than an absolute threshold.
Proposal 4b: It is proposed that the filtered UPH is triggered when the current TTI length is E-DCH 10ms and the UPH becomes better than an absolute threshold.
2.3 Solutions on differentiating between the filtered UPH and the legacy UPH
In our opinion, the filtered UPH is mainly used for TTI switching indication and the legacy UPH is mainly for the network scheduling, so the UE will report both types of UPHs at different time, i.e. in case that MAC layer UPH measurement is triggered, the filtered UPH is reported and for other cases the legacy UPH is reported. So there is a need for the Node B to differentiate between both UPHs.

Based on proposal 3, it is seen that both UPHs have the identical value range and "container", and one potential solution is to utilize the fields in the SI to indicate the filtered UPH, such as TEBS (Total E-DCH Buffer Status), HLBS (Highest priority Logical channel Buffer Status) and HLID (Highest priority Logical channel ID).

Figure 4 is a structure of SI according to TS 25.321, and SI contains four fields: the UPH, TEBS, HLBS and HLID. In addition, TS 25.321 clearly points out:

“In case the TEBS is indicating index 0 (0 byte), the HLID shall indicate the value "0000".”

One solution is to define a rule on the fields in the SI, for example, if the field TEBS is indicating index 0 and the HLID is indicating the value "1111", the UPH in this SI indicates the filtered UPH, and then the Node B can differentiate between the filtered UPH and the legacy UPH so that enhanced TTI switching procedure could be performed. It is seen that the solution has very little impacts on the current specification.
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Figure 4: Scheduling Information format (25.321)
Proposal 5: It is proposed that the filtered UPH is indicated when the field TEBS is indicating index 0 and the filed HLID is indicating value "1111".
3 Conclusion

In this paper, we discussed our consideration for UPH measurement improvements, it is proposed:

Proposal 1: It is proposed to introduce MAC layer filtering mechanism and the filter coefficient could be configured by the network.

Proposal 2: It is proposed to introduce time-to-trigger, hysteresis and threshold for filtered UPH measurement, and all parameters could be configured by the network.

Proposal 3: It is proposed to report the filtered UPH through the MAC PDU as part of SI.
Proposal 4a: It is proposed that the filtered UPH is triggered when the current TTI length is E-DCH 2ms and the UPH becomes worse than an absolute threshold.

Proposal 4b: It is proposed that the filtered UPH is triggered when the current TTI length is E-DCH 10ms and the UPH becomes better than an absolute threshold.
Proposal 5: It is proposed that the filtered UPH is indicated when the field TEBS is indicating index 0 and the filed HLID is indicating value "1111".
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