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1. Introduction

At the last RAN2 meeting, there were the following agreements for TTI switching measurements ([1]).
	Agreements on measurements

· New triggering criteria are used to transmit a UPH measurement.  Triggering conditions are configured via RRC signaling.   What the triggering criteria is FFS

· Existing UPH measurements as defined in 25.215 and 25.133 (e.g. the measurement period and accuracy) are not considered optimal for the network to use to make a TTI switching decision.  Enhancements such as changing of window size, filtering, etc, should be considered and analyzed.  

· The UPH measurement will be sent using the existing SI.    FFS whether the UPH can be sent using a RRC message.  


In this contribution, we give the further analysis on the UPH measurement improvements.
2. Discussion
2.1 MAC UPH report enhancements
At the last RAN2 meeting, we propose a simple solution for UPH reporting ([2]), i.e. to allow UE reporting SI if TEBS is zero or introduce the UPH reporting based on event trigger. The motivation is that the current TS 25.321 does not allow the UE to send the SI if the TEBS is zero, and thus the limitation will delay E-DCH TTI switching from 2ms to 10ms, so we do not think the current limitation is optimal for TTI switching.

The solution only impacts TS 25.321 and there is no ASN.1 impact.

Proposal 1: It is proposed to allow UE to report SI if it is triggered and the TEBS is zero.
2.2 UPH event based SI triggers
Regarding the improvement of UPH event based SI triggers, so far there are three mechanisms that the SI can be triggered to report:

(1) Periodic SI reporting

(2) Event triggered SI reporting

(3) SI is included in the MAC-i PDU as padding
Periodic SI reporting mechanism may lead to additional uplink transmissions, and if the network does not configure the periodic timer, there is no way for the network to obtain sufficient reported UPH in order to make a decision between E-DCH 2ms and 10ms TTI switching.

Though the UPH is an estimation of the average value over a 100 ms period, it is still not robust due to lack of the filtering mechanism. So we think that the L3 filtering coefficient and time-to-trigger can be introduced for UPH reporting, and it is very similar as UE transmitted power reporting like event 6x (The UE Tx power reaches its maximum value).

Proposal 2: It is proposed to apply the L3 filtering coefficient and time-to-trigger for UPH reporting.

For coverage measurement enhancements, the main use case is that E-DCH TTI 2ms is switched to 10ms. Since the UPH measurement value decreases as the DPCCH power increases, it is suggested to set a threshold for UPH so that the SI can be triggered by detecting the filtered UPH value. As shown in Figure1, the UPH will be triggered to report when the filtered UPH is lower than an absolute threshold.
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Figure 1: Event-triggered report when UPH becomes worse than an absolute threshold
So regarding new triggering criteria are used to transmit a UPH measurement, it is proposed:
Proposal 3: It is proposed that the SI reporting is triggered when the UPH is lower than a threshold.
It is already agreed that the UPH measurement will be sent using the existing SI, and figure 2 shows the structure of SI. By introducing filtered UPH, if the Node B cannot distinguish between the filtered UPH and non filtered UPH (legacy UPH), the Node B will have no idea whether a TTI switching should be performed or not. So there is a need for the network to know that a reporting UPH is a filtered UPH.
Currently in TS 25.321, it is stated:
“In case the TEBS is indicating index 0 (0 byte), the HLID shall indicate the value "0000".”

So one possible solution for differentiation is to define special fields in the SI, for example, in case that a filtered UPH is triggered and reported, the UE will set the TEBS to zero and set the HLID to “1111”.
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Figure 2: Scheduling Information format (TS 25.321)

Proposal 4: It is proposed to introduce a mechanism so that the filtered UPH and the legacy UPH can be distinguished from Node B side.
3. Conclusions
In this paper, we discuss Enhancements on coverage measurement mechanism, it is proposed:

Proposal 1: It is proposed to allow UE to report SI if it is triggered and the TEBS is zero.
Proposal 2: It is proposed to apply the L3 filtering coefficient and time-to-trigger for UPH reporting.
Proposal 3: It is proposed that the SI reporting is triggered when the UPH is lower than a threshold.
Proposal 4: It is proposed to introduce a mechanism so that the filtered UPH and the legacy UPH can be distinguished from Node B side.
In Annex, a text proposal for TR 25.700 is also attached related to the above proposals.
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5. Annex
Text proposal start
5.1.1 5.3.2
Analysis

5.3.3
Solutions
5.3.3.1 UPH measurements

As described above, UPH measurements do not rely on any filtering, apart from being averaged over a fixed 100 ms period. A possible improvement would be introducing additional and configurable (via RRC signaling) measurement windows or filter conditions, as for current L3 measurements. Similarly, other L3 mechanisms, such as triggering thresholds, hysteresis margins, time-to-trigger, number of repetitions after trigger etc. may be introduced. Regarding UPH measurements, new trigger criteria is used to transmit a UPH measurement.
Triggering conditions are configured via RRC signalling.  One possible triggering criteria is that if the UPH is lower than a threshold, the filtered UPH used for E-DCH TTI switching from 2ms to 10ms is triggered and reported. Another solution is that the UE is allowed to report SI if is triggered and the TEBS is zero.
Regarding the signalling aspect, the UPH measurements may be sent to the network via the MAC protocol, using an 18-bit PDU having the same format as the SI. The filtered UPH should be able to be distinguished from and the legacy UPH, e.g. the UE could set the TEBS to 0 and the HLID to “1111” if a filtered UPH is triggered to be reported.  It is FFS whether the UPH can also be sent using a RRC message.
Text proposal end
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