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1
Introduction

Interference control based on common E-RGCH in Cell_FACH has been introduced as the part of further enhancements to Cell_FACH WI [1]. 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.
2
Requirements for common E-RGCH in Cell_FACH

2.1
Metric

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.
2.2
L3 filtering

One important factor that can affect the performance of common E-RGCH based interference control is the filtering that is used to decide if a Rel-11 Cell_FACH UE will listen to a neighbor cell’s common E-RGCH. There are three different aspects in filtering: L3 filter coefficient (time constant), filter input rate and filter duration (window). Since it is not be practical to filter over a long observation interval in Cell_FACH state, a reasonably short observation interval (fast filter input rate) and short filter duration needs to be designed.
Current L3 filtering in TS 25.331 (shown in Appendix A) assumes the input rate of once per measurement period. The measurement period for intra frequency in Cell_FACH without DRX is 200 ms. Apparently it would be very inefficient to employ the existing L3 filtering in TS 25.331 for the determination of common E-RGCH RLs. Therefore, we need to allow a faster filter input rate together with reasonably short filter duration and filter time constant. Similarly as in TS 36.331 L3 filtering (shown in Appendix B), it is proposed that the filter input rate be implementation dependent for filtering for common E-RGCH in Cell_FACH. In addition, the default filter input rate also needs to be shortened such as 10 ms or less. Otherwise the signalled filter coefficient requires a very large filter duration except k=0, which is no filtering.
Proposal 2: 
Make the filter input rate of L3 filtering for common E-RGCH in Cell_FACH be implementation dependent. Change the default filter input rate to 10 ms. Allow UE to adapt filter coefficient such that the time characteristics of the filter are preserved at different input rates. Send an LS to RAN2 to request these changes in TS 25.331.
2.3
Test parameters

If proposal 1 and proposal 2 are agreed, the requirements for common E-RGCH in Cell_FACH can be specified on top of the framework of Non-serving E-RGCH requirements for Cell_DCH in TS 25.101. Simulation assumptions for the requirements for common E-RGCH in Cell_FACH are derived in Table 1, based on the existing Non-serving E-RGCH requirements for Cell_DCH. 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. Cell 1 is the serving E-DCH cell and cell 2 is the potential candidate cell for common E-RGCH RL.
Proposal 3: 
Specify the requirements for common E-RGCH in Cell_FACH using the parameters in Table 1.
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

	L3 Filter Coefficient (Event 1a)
	
	5

	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

	Propagation Condition
	
	VA30

	E-RGCH_Ec/Ior
	dB
	-27.3

	Îor1/Ioc
	dB
	0

	Îor2/Ioc
	dB
	0

	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.


2.4
Ideal simulation results

Ideal simulation results for the effective missed down probability are presented in Table 2 without including practical impairments. The probability of failure to monitor common E-RGCH due to Event 1a criteria not being satisfied was appropriately chosen (19.5%) to lead to a reasonable observation interval with a certain implementation specific filter input rate in this simulation. 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.
Table 2: 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


2.5
Delay

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. 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: 
Make the filter input rate of L3 filtering for common E-RGCH in Cell_FACH be implementation dependent. Change the default filter input rate to 10 ms. Allow UE to adapt filter coefficient such that the time characteristics of the filter are preserved at different input rates. Send an LS to RAN2 to request these changes in TS 25.331.
Proposal 3: 
Specify the requirements for common E-RGCH in Cell_FACH using the parameters in Table 1.
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.
4
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Appendix A
L3 filtering in TS 25.331

8.6.7.2
Filter coefficient
If the IE "Filter coefficient" is received the UE shall, depending on the measurement quantity (see Table 8.6.7.2), apply filtering of the measurements for that measurement quantity according to the formula below. This filtering shall be performed by the UE before UE event evaluation. The UE shall depending on the reporting quantity (see Table 8.6.7.2), also filter the measurements reported in the IE "Measured results" and "Measured results on secondary UL frequency", or "E-UTRA measured results". The filtering shall not be performed for the measurements reported in the IE "Measured results on RACH" and for cell-reselection in connected or idle mode.

The filtering shall be performed according to the following formula.



[image: image7.wmf]

 EMBED Equation.3  [image: image8.wmf]n

n

n

M

a

F

a

F

×

+

×

-

=

-

1

)

1

(


The variables in the formula are defined as follows:

Fn is the updated filtered measurement result

Fn-1 is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, the unit used for Mn is the same unit as the reported unit in the MEASUREMENT REPORT message or the unit used in the event evaluation.

a = 1/2(k/2), where k is the parameter received in the IE "Filter coefficient".

NOTE:
if k is set to 0 that will mean no layer 3 filtering.

In order to initialise the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received.

The physical layer measurement results are sampled once every measurement period. The measurement period and the accuracy for a certain measurement is defined in [19] and [20].

Table 8.6.7.2 lists for all measurement quantities and reporting quantities if L3-filtering is applicable or not and used L3-filtering type for each measurement quantity. 

Table 8.6.7.2: L3 filtering applicable for each measurement quantity and reporting quantity

	Measurement- / Reporting quantity
	L3-filtering applicable
	Linear or logarithmic filtering
	Comment

	Pathloss 
	Yes
	Log
	

	Cell synchronisation information
	No
	-
	

	Cell Identity
	No
	-
	

	Frequency quality estimate
	No
	-
	Although the frequency quality estimate itself is not filtered, the inputs to the frequency quality estimate calculation (CPICH Ec/N0 or CPICH RSCP or P-CCPCH RSCP) are filtered

	UTRA carrier RSSI
	Yes
	Log
	

	GSM carrier RSSI
	Yes
	Log
	

	UE transmitted power
	Yes
	Log
	

	FDD
	
	
	

	> UE Rx-Tx time difference
	No
	-
	

	> CPICH Ec/N0 
	Yes
	Log
	

	> CPICH RSCP
	Yes
	Log
	

	TDD
	
	
	

	> Primary CCPCH RSCP 
	Yes
	Log
	

	> Proposed TGSN
	No
	-
	

	> Timeslot ISCP 
	Yes
	Log
	

	> TADV (1.28 Mcps TDD)
	No
	-
	

	> Applied TA (3.84 Mcps TDD)
	No
	-
	

	> Applied TA (7.68 Mcps TDD)
	No
	-
	

	E-UTRA RSRP
	Yes
	Log
	

	E-UTRA RSRQ
	Yes
	Log
	


The UE shall support 2 different layer 3 filters per measurement type defined in subclause 8.4.0 (i.e. the UE shall be capable to apply at least 2 different L3 filters to intra-frequency measurement results – see NOTE, at least 2 different L3 filters to inter-frequency measurement results, etc.). If a MEASUREMENT CONTROL message is received that would require the UE to configure more than 2 different layer 3 filters, the UE may:

1>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

NOTE:
Any L3 filter applied to a measurement configured with measurement quantity and/or reporting quantity that evaluates or reports measurement results for the current used frequency, is counted as one intra-frequency L3 filter, and is therefore included in the count of used intra-frequency filters.

Appendix B
L3 filtering in TS 36.331

5.5.3.2
Layer 3 filtering

The UE shall:

1>
for each measurement quantity that the UE performs measurements according to 5.5.3.1:

NOTE 1:
This does not include quantities configured solely for UE Rx-Tx time difference measurements i.e. for those type of measurements the UE ignores the triggerQuantity and reportQuantity.

2>
filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by the following formula:
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where

Mn is the latest received measurement result from the physical layer;

Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

a = 1/2(k/4), where k is the filterCoefficent for the corresponding measurement quantity received by the quantityConfig;

2>
adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficent k assumes a sample rate equal to 200 ms;
NOTE 2:
If k is set to 0, no layer 3 filtering is applicable.

NOTE 3:
The filtering is performed in the same domain as used for evaluation of reporting criteria or for measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

NOTE 4:
The filter input rate is implementation dependent, to fulfil the performance requirements set in [16]. For further details about the physical layer measurements, see TS 36.133 [16].
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