3GPP TSG-WG4 Meeting #66
R4-130709
St. Julian’s, Malta, 28 Jan - 1 Feb 2013
Source:
QUALCOMM Incorporated

Title:
Update on UE Requirements for determination of Common E-RGCH Radio Links in FE-FACH
Agenda item:


6.5.2
Document for:
Discussion and Approval
1
Introduction

An uplink related improvement listed in the WI [1] for further enhancements to Cell_FACH is on signaling based interference control. The core part of this feature has been completed in RAN#58. In this contribution, we continue discussion on UE requirements for determination of common E-RGCH radio link in Cell_FACH. We found some problems in collecting statistics on which [3] is based. This contribution provides updated simulation results with a detailed breakdown of the Missed DOWN probability and makes proposals based on simulation results.
2
Requirements for common E-RGCH in Cell_FACH

In TS 25.101 [2], minimum requirements on missed down probability of Non-Serving(NS) E-RGCH in Cell_DCH are specified. For Cell_FACH, since the 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 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 total effective missed down probability will increase to PMD = x + (1-x)*5%.  

Proposal 1: 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.
If proposal 1 is agreed, the requirements for common E-RGCH in Cell_FACH can be specified under the same framework of Non-serving E-RGCH requirements for Cell_DCH in TS 25.101. 
For the parameters specified in Table 1 in a two-cell setup with total transmit power from cell 1 being Ior1 and cell 2 being Ior2, the effective missed down probability can be specified as in Table 2. Cell 1 is the serving E-DCH cell and cell 2 is the potential candidate cell for common E-RGCH RL.
Proposal 2: 
Specify the requirements for common E-RGCH in Cell_FACH using the parameters in Table 1 and 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-RGCH signaling pattern for Serving E-DCH cell
	
	100% UP1

	E-AGCH information
	
	Fixed SG2

	E-RGCH signaling pattern for Common E-RGCH RL
	
	100% DOWN

	Note 1
Serving E-DCH cell E-RGCH 
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 power level is set to -22 dB and relative scheduling grant is transmitted using 12 consecutive slots.
Note 2
Serving E-DCH cell E-AGCH 
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 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)
	Effective Missed DOWN probability

	VA30
	-27.3
	0
	


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, a reasonably short observation interval needs to be designed.
Ideal simulation results for the effective missed down probability are presented in Table 3 without including practical impairments. The probability of failure to monitor common E-RGCH due to event 1a criteria not being satisfied was appropriately chosen (19.3%) to lead to a reasonable observation interval. Although the chosen probability could be seen too large, it should be noted that it includes the probability due to inherent down fading for channel from cell 2.
Depending on the searcher design, some instantaneous CPICH_Ec/Io measurement would not be returned during simulation (i.e., after step 1/2/3 search, PSC would not be identified for some instances). There could be four different cases.
· Case A: Does not return PSC for cell 1 and cell 2
· Case B: Return PSC for cell 1, but not for cell 2
· Case C: Return PSC for cell 2, but not for cell 1
· Case D: Return PSC for cell 1 and cell 2
Case A, Case B will lead to the failure to monitor common E-RGCH due to event 1 a criteria not being satisfied. For Case D, when Cell 1 CPICH_Ec/Io – Cell 2 CPICH Ec/Io > 4.5 dB, this will also results in the failusre to monitor common E-RGCH from Cell 2. It was observed that the probability of Case B is the most dominant one among the probability of failure to monitor common E-RGCH from the neighboring cell due to neighboring cell not satisfying the Event 1a criteria. Therefore, the simulation should include both searcher and CPICH measurements in order to reflect practical UE performance for determination of common E-RGCH RLs.
Table 3: Ideal simulation results for effective Missed down probability (PMD) with parameters in Table 1

	Propagation Conditions
	Reference value

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

	VA30
	-27.3
	0
	0.24


It is important to note that the length of the filter’s observation interval will vary from implementation to implementation. Since it’s a current agreement in RAN2 that a filter time constant for filtering serving as well as the neighboring cell CPICH Ec/Io will be signaled for the common E-RGCH feature in Cell_FACH, it might not be possible to meet the above requirement with the signaled time constant. Therefore, it is proposed 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.
Proposal 3: 
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.
A timeline of E-RGCH controlled E-DCH transmission is shown in Figure 1. It is proposed that the start time for monitoring common E-RGCH from a neighboring cell should be based on the filtering time required to meet the above effective missed down probability. During RAN4#65, some concerns were raised related to this delay, since the delay could be unbounded. Therefore, the maximum delay relative to the time the UE starts transmitting E-DCH can be discussed and introduced in RAN4.
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Figure 1: A timeline of E-RGCH controlled E-DCH transmission
Proposal 4: 
The start time for monitoring common E-RGCH from a neighboring cell should be based on the filtering time required to meet the missed down probability. The maximum delay to monitor common E-RGCH from the time the UE starts transmitting E-DCH can be introduced in RAN4.
3
Conclusion

We have discussed UE requirements on determination of common E-RGCH radio link in Cell_FACH. The following proposals have been made:
Proposal 1: 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: 
Specify the requirements for common E-RGCH in Cell_FACH using the parameters in Table 1 and Table 2.
Proposal 3: 
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.
Proposal 4: 
The start time for monitoring common E-RGCH from a neighboring cell should be based on the filtering time required to meet the missed down probability. The maximum delay to monitor common E-RGCH from the time the UE starts transmitting E-DCH can be introduced in RAN4.
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