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1. Introduction

An uplink related improvement listed in the WI [1] for further enhancements to CELL_FACH is on signaling based interference control. In this contribution, we propose UE requirements on determination of common E-RGCH radio link in CELL_FACH.
2. Common E-RGCH based Interference Control 

Common E-RGCH based interference control was introduced to handle the following uplink related problems in 

· In the interest of conserving UE energy, cell reselection procedures in the non-cell DCH states (URA_PCH, CELL_PCH, CELL_FACH) are not that fast compared to serving cell change procedures in CELL_DCH. Hence, it is quite likely that when a UE initiates a transmission on the uplink in CELL_FACH, the serving cell need not be the strongest cell on the downlink. In the absence of any uplink imbalance between the serving and neighbor cell, the UE could cause interference to the neighbor cells. 

· Furthermore, even if the serving cell is strongest on the downlink, if an uplink imbalance were to exist i.e. uplink to neighbor cell is stronger than uplink to serving cell, an uncontrollable interference condition could happen at the neighbor cell.

· If we were to operate CELL_FACH in heterogeneous networks (mix of different transmit power cells), the interference issue can only worsen due to severe uplink imbalance between the macro and small cells

· The lack of macro diversity or soft handover in CELL_FACH state can potentially lead to uplink interference at neighbor cells, especially as an increased number of smartphones begin to camp in CELL_FACH. 

3. Factors affecting performance of common E-RGCH monitoring in CELL_FACH

One important factor that can affect the performance of this feature is the filtering duration that is used to decide if a Rel-11 CELL_FACH UE will listen to a neighbor cell’s common E-RGCH. Since it might not be practical to filter over a long observation interval in CELL_FACH state, the use of a very short filtering duration or no filtering can affect performance in two cases as below: 

1. Failure to monitor Common E-RGCH from a strongly interfered neighboring  cell

A strongly interfered cell (cell where the UE is causing uncontrolled uplink interference) well within the reporting range can instantaneously leave the reporting range due to fading and the UE would not monitor this cell’s common E-RGCH. In this case, the Rel-11 UE is causing uncontrolled interference to the neighbor cell if the below hold true.  

a. Filtered Ec/Io of a strongly interfered cell faded down to leave the event 1a reporting range

b. The uplink of the UE to the strongly interfered cell did not also fade down by the same amount as downlink 

In Figure 1, the downlink of a strongly interfered cell Ec/Io fades down by more than y dB and leaves the event 1a reporting range. The time duration for which this lasts is indicated in Figure 1 as tfadedown . If at anytime during this tfadedown, if the UE were to make the decision as to which cells to monitor common E-RGCH from, then this strongly interfered cell would not be included. Although the downlink faded down by y dB, the UE can still be causing interference on the uplink to this cell as long as uplink to this cell did not fade down by y dB. When such a situation happens, the interference from this UE to this cell cannot be controlled by common E-RGCH for the entire duration of uplink data transfer while in CELL_FACH. 
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Figure 1: Circumstance leading to failure to monitor Common E-RGCH
2. False monitoring of Common E-RGCH from a weakly interfered cell

A weakly interfered cell (cell where UE is not causing substantial interference) outside the reporting range can enter the reporting range due to fading and thus cause the UE to listen to its common E-RGCH. In this case, the UE may reduce its transmit power based on common E-RGCH commands from this cell thereby impacting its own user experience. This can happen if the below holds true. 

a. Filtered DL Ec/Io of a weakly interfered neighbor cell enters the event 1a reporting range (due to an upfade) and
b. The uplink of the UE to the weakly interfered cell did not also fade up by the same amount as downlink

In Figure 2, a weakly interfered cell Ec/Io fades up by more than x dB on the downlink to enter the event 1a reporting range. The time duration for which this even lasts is indicated in Figure 2 as tfadeup . If at anytime during this tfadeup, if the UE were to make the decision as to which cells to monitor common E-RGCH from, then this weakly interfered cell will be included. Although the downlink faded up by x dB, the UE will not be causing interference on the uplink to this cell as long as uplink to this cell did not also fade up by x dB. In such a case, the UE monitoring E-RGCH from this cell will reduce its uplink power unnecessarily (i.e. the UE could limit its serving grant by listening to common E-RGCH without perceptibly reducing interference to this neighbor cell). This will affect the UE for the entire duration of uplink data transfer while in CELL_FACH.
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Figure 2: Circumstance leading to false monitoring of Common E-RGCH

To minimize the occurrence of failure to monitor common E-RGCH as well as false monitoring of common E-RGCH, related requirements need to defined for common E-RGCH monitoring in CELL_FACH.
4. Requirements for common E-RGCH in CELL_FACH

In [2], minimum requirements on missed down probability of Non-Serving(NS) E-RGCH in CELL_DCH are defined. For CELL_FACH, since common E-RGCH channel has similar characteristics as NS E-RGCH in CELL_DCH, we can reuse the performance requirement tests for NS E-RGCH from [2]. Specifically, the missed  DOWN probability from the non serving cell (defined in [2]) can be used as the metric to define UE requirements for the common E-RGCH radio link in CELL_FACH. In the case of CELL_FACH, the missed down probability will have to include the probability of failure to monitor common E-RGCH due to neighboring cell not satisfying the Event 1a criteria. If the probability of failure to monitor common E-RGCH is “x” due to event 1a criteria not being satisfied, and the minimum requirements on the missed down probability for NS E-RGCH in CELL_DCH is <=5% (as per [2]), the effective missed down probability will increase to PMD = x + (1-x)*5%.  

Proposal 1: It is proposed to use the Missed DOWN probability of neighboring cell E-RGCH (common E-RGCH) as the metric to define UE requirements for the common E-RGCH radio link in CELL_FACH. The missed DOWN probability for common E-RGCH will include the probability of failure to monitor common E-RGCH from the neighboring cell due to neighboring cell not satisfying the Event 1a criteria.
For the parameters specified in Table 1 in a 2 cell setup with total transmit power from cell 1 being Ior1 and cell 2 being Ior2, the missed down probability can be specified as in Table 2. 
Table 1: Parameters for common E-RGCH in CELL_FACH for Missed down probability testing

	Parameter
	Unit
	Value
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	Reporting Range (Event 1a)
	dB
	4.5

	Hysteresis (Event 1a)
	dB
	0

	E-AGCH information
	
	Fixed SG1

	E-RGCH signaling pattern for Non-serving E-DCH RL
	
	100% DOWN

	Note 1
Serving E-DCH cell E-AGCH 
[image: image5.wmf]/

cor

EI

 power level is set to -15 dB and E-AGCH TTI length is 10ms.


Table 2 : Effective Missed down probability (PMD)
	Propagation Conditions
	Reference value

	
	E-RGCH
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 (dB)
	Îor1/Ioc and Îor2/Ioc (dB)
	Missed DOWN probability

	VA30
	-27.3
	0
	


Proposal 2: It is proposed to use the parameters in Table 1 and Table 2 to introduce the requirements on effective missed DOWN probability for common E-RGCH in CELL_FACH.
Ideal simulation result for the effective missed down probability is presented in Table 3 without including practical impairments.
Table 3 : Ideal simulation results for effective Missed down probability (PMD) with parameters in Table1

	Propagation Conditions
	Reference value

	
	E-RGCH
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 (dB)
	Îor1/Ioc and Îor2/Ioc (dB)
	Missed DOWN probability

	VA30
	-27.3
	0
	0.31


It should be noted that the filtering of CPICH Ec/Io should be performed to meet the above defined requirements. Since it’s a current agreement in RAN2 that a filter time constant for filtering serving as well as neighboring cell CPICH Ec/Io will be signaled for common E-RGCH feature in CELL_FACH, it might not be possible to meet the above requirement with the signaled time constant. 
Proposal 3: We propose to send an LS to RAN2 to remove the filter constant from the parameters that are signaled to the UE for common E-RGCH monitoring in CELL_FACH. The filtering should be implementation dependent to meet the above defined requirements. Additionally, the start time for monitoring common E-RGCH from a neighboring cell should be based on the filtering time required to meet the above missed down probability. 
5. Conclusion

In this document, we have motivated the need for defining minimum requirements for missed down probability while monitoring common E-RGCH in CELL_FACH. We have also additionally laid out simulation parameters and the missed down probability of common E-RGCH while in CELL_FACH. 
Proposal 1: It is proposed to use the Missed DOWN probability of neighboring cell E-RGCH (common E-RGCH) as the metric to define UE requirements for the common E-RGCH radio link in CELL_FACH. The missed DOWN probability for common E-RGCH will include the probability of failure to monitor common E-RGCH from the neighboring cell due to neighboring cell not satisfying the Event 1a criteria.
Proposal 2: It is proposed to use the parameters in Table 1 and Table 2 to introduce the requirements on effective missed DOWN probability for common E-RGCH in CELL_FACH.

Proposal 3: We propose to send an LS to RAN2 to remove the filter constant from the parameters that are signaled to the UE for common E-RGCH monitoring in CELL_FACH. The filtering should be implementation dependent to meet the above defined requirements. Additionally, the start time for monitoring common E-RGCH from a neighboring cell should be based on the filtering time required to meet the above missed down probability. 
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