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1. Introduction

In recent meetings there has been discussion about the L1 and L3 filtering for measurements supporting common E-RGCH monitoring and the related testing. A way forward was agreed in [1]
	Agreement
· L3 filtering with a shorter time constant shall be considered.

· Current L3 filtering is based on the specified RAN4 measurement period (200 ms for intra frequency measurements).

· L3 filter coefficient adaptation with respect to UE implementation sample rate shall be allowed for common E-RGCH RL in Cell_FACH.

Working Assumption

· Combined common E-RGCH RLs requirements will be introduced with following metrics.

· Missed DOWN probability of neighboring cell E-RGCH (common E-RGCH): 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.

· Maximum delay to determine common E-RGCH RLs

· Side condition: A cell for a common E-RGCH RL has been already identified. Companies will investigate a cell identification performance under the condition in simulation assumptions.

· Delay can be specified reference to initial PRACH Preamble transmission.

· Simulation assumptions in this slide can be used as a starting point.

· Furthermore, companies may also investigate if requirements based on this approach are sufficient to guarantee robust performance of common E-RGCH monitoring

Simulation assumptions

Parameter
Unit
Value
Ioc
dBm/3.84 MHz
-60
Phase reference
-
P-CPICH
P-CPICH_Ec/Ior 
dB
-10
L3 Filter Coefficient (Event 1a)
 
[5]1
Reporting Range (Event 1a)
dB
4.5
Hysteresis (Event 1a)
dB
0
E-RGCH signaling pattern for Serving E-DCH cell
 
100% UP2
E-AGCH information
 
Fixed SG3
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
L3 filter coefficient assumes the default filter input rate as [10] ms.
Note 2
Serving E-DCH cell E-RGCH _Ec/Ior power level is set to -22 dB and relative scheduling grant is transmitted using 12 consecutive slots.
Note 3
Serving E-DCH cell E-AGCH_Ec/Ior  power level is set to -15 dB and E-AGCH TTI length is 10ms.



In this contribution we focus mainly on how to specify the L1 filtering for the measurement. L3 filtering assumed sample rate mainly determines the value range for the shortest and longest possible filter time constants, and it should be considered that a wide value range is beneficial. In this respect, it is not really meaningful to define a L3 filter option (other than “no filtering”) which is shorter than the L1 filter duration, so a natural starting point is to consider L1 filtering.
2. Discussion

We begin by reviewing the earlier discussions which have taken place about criteria for common E-RGCH monitoring. The E-RGCH criteria itself is provided in 25.331
	14.1.7
Intra-frequency Common E-RGCH RL Determination (FDD only)
For reception of E-RGCH from radio links other than the serving E-DCH radio link in CELL_FACH state, the UE shall:

1>
if Equation 1 below is fulfilled for a primary CPICH of a cell to be evaluated for performing E-RGCH reception: 

2>
if the equation has been fulfilled for a time period indicated by "Time to trigger" equal to 0: 

3>
consider the radio link as a Common E-RGCH RL.

Equation 1:

10∙LogMNew + CIONew ≥ 10∙LogMBest - R1a-E-RGCH
The variables in the formula are defined as follows:

MNew is the CPICH Ec/N0 measurement result for the cell under evaluation for E-RGCH reception.

CIONew is the individual cell offset for the cell under evaluation for E-RGCH reception, if an individual cell offset is provided in the system information for that cell. Otherwise it is equal to 0.

MBest is the CPICH Ec/N0 measurement result for the serving E-DCH cell, not taking into account any cell individual offset.

R1a-E-RGCH is the reporting range constant.

MNew and MBest are expressed as ratios.



However, the description of the criteria does not describe the detailed requirements for the measurement of MNew, MBest. In RAN4#66bis, online and offline discussion of the measurements take place, and we think that the basic process for measurements can be described as follows.

1. After transition to cell FACH, the UE continuously performs cell search in the normal way for supporting mobility and also for detecting links which may be necessary for common E-RGCH monitoring purposes
2. Detected cells are measured and filtered according to UE L1 and any configured L3 filter
3. Uplink data may trigger PRACH activity and ultimately the node B to allocate E-DCH resources via E-AICH.
4. If the UE has a sufficiently filtered neighbour measurement to evaluate the criteria in 25.331, it may evaluate immediately which cells to perform E-RGCH monitoring for
5. If the UE does not have a sufficiently filtered measurement to evaluate the criteria in 25.331, it must wait until such time as it can perform the evaluation

6. Once a decision is made on which E-RGCH link(s) to monitor, it is a single shot decision, and no further evaluations are performed until the next time E-DCH resources are allocated in cell FACH state. Thus the UE will continue to monitor the same E-RGCH links until the E-DCH resources are released.

Other notable discussion in RAN4#66bis was that as the E-DCH resouces are typically only allocated for a short time (until the UE uplink data buffer is emptied) there may be merit to specifying shorter L1 or L3 meaurement periods than for measurements used for cell-DCH based E-DCH active set maintenance.

Next we turn our attention to discussion on what may be an appropriate L1 measurement period. As previously discussed, the L3 filter discussion is mainly about value ranges, and follows naturally once L1 meaurement period has been determined.

L1 filtering of measurement is beneficial for the following main reasons

1. It allows UE to determine more accurate measurements in AWGN, especially at low SNR. Since the links for common E-RGCH monitoring are non best cells, it implies that all measurement for common E-RGCH monitoring support are made at low SNR.
2. It provides an indication of the average conditions, at least partially removing the impact of fast fading on UE measurements. Provided that the L1 filtering duration is significantly greater than the coherence time of the channel, the UE should be able to determine the average conditions.
Additionally, if L1 filtering is insufficient for a given deployment scenario, further L3 filtering may be configured.

On the other hand, L1 and L3 filtering both introduce delay, and for the case where UE performs transition to cell FACH and immediately gets allocated E-DCH resources, then it is beneficial that the UE makes a reasonably quick decision on which are the important E-RGCH links to monitor.

Based on this, we make the following important observation

Observation 1 : L1 filtering represents a tradeoff between measurement accuracy and robustness of the procedures in fading conditions versus delay in making decision on which E-RGCH link(s) to monitor
Based on this observation then, it can be seen that a satisfactory outcome of the discussion on FE-FACH E-RGCH measurements is 

· To ensure that UE do not perform excessive filtering of neighbour cell measurements

· To ensure that UE perform sufficient filtering of neighbour cell measurements

· To ensure that the measurements are sufficiently accurate in the dB domain, ie that the signalled and R1a-E-RGCH are complied with in determining which links to monitor, within some acceptable margin.
Our understanding of the work so far in RAN4 is that none of these aspects have been addressed, to see where a satisfactory tradeoff lies. Such evaluation would need to be performed at system level, and without this evaluation there seems to be no basis to determine what is an acceptable observation window for the measurements used to determine E-RGCH monitoring.

In [2], there was a proposal which is also suggested as a working assumption in the way forward [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.



The difficulty with this approach is that the tradeoff for observation interval has not been discussed or investigated. Reference [2] states “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.”. However, the observation interval itself is not given in [2], and there is no discussion on how it was determined to be reasonable. Therefore other companies could have a different view on the appropriate observation interval and could provide very different results.

Another question about the proposed test case is on the timing. The contribution states “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%.”
In our understanding, the proposed timing is as shown in figure 1, 
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Figure 1: A timeline of E-RGCH controlled E-DCH transmission
Based on this diagram there is a period of time in the test when the E-DPDCH is not common E-RGCH controlled. This period must be accounted in the probability x that the UE is not monitoring E-RGCH, as well as the probability that the UE makes an incorrect decision at the decision time, which would lead to 100% missed E-RGCH rate in the test. The difficult is that the value of x appears then to depend on the test duration. Neglecting UE incorrect decisions, and supposing that the UE operates without common E-RGCH control for 50ms, then in a 100ms test, the probability of missed down would be (50%)+(50%*5%) = 52.5%, in other words the test outcome is dominated by the initial period of the test. On the other hand, if the test duration is 10 seconds, then the impact of the initial period becomes negligible (0.005) + .995*5% = 0.05475%. To avoid this dependency on the test duration, we think it is important the missed down counting starts only after the UE has determined which E-RGCH links to listen to. This can be ensured by moving the UE to cell FACH state for sufficiently long prior to the test start. Then the x term in the probability 
x+(1-x) * 5% 

becomes the probability that the UE fails to make a correct decision at the test start. Since x=0 or 100% in one particular run of the test (the decision made on a single instance is either correct or wrong) the test needs to be executed multiple times in order to determine the statistics of x – to make a numeric example if x=20%, then it could be expected to see 100% missed down probability on 20% of the runs of the testcase, and 5% on the remaining 80%, giving the expected 20%+(80%*5%) = 24% overall. The intention of the combined testcase appears to be to check the accuracy of the decision making in dB domain, and since the propagation condition is VA30, filtering is also checked. In the combined testing methodology it would appear relatively straightforward to separate the runs where there is 100% missed down from the other runs. This means that from the same information, both x and the demodulation performance missed down rate (eg 5%) could be separately determined. It seems preferable to set requirements on x and the demod missed down rate separately, since otherwise better than minimum measurement performance could mask poorer than minimum demod performance or vice versa.
To progress with the tests, we propose

Proposal 1 : For the combined common E-RGCH missed down test:
· RAN4 discusses the appropriate L1 measurement period , investigating tradeoff in performance at system level for different measurement periods
· When the appropriate L1 measurement period is determined, it should be captured in 25.133 as a core requirement. From RRM point of view, all tests should be based on core requirements

· The test needs a sufficient initialization period such that the UE is able to make a decision on which E-RGCH resources to monitor as soon as E-DCH resources are allocated, otherwise the test outcome depends on the duration of each run of the test.

· The combined test methodology may be considered, but separate statistics can be collected for the number of runs where the error rate is 100% (failure to monitor common E-RGCH) and runs where E-RGCH is monitored (giving demod performance)
We also note that a discussion of the appropriate L1 measurement period seems necessary to develop the other test case which is agreed as a part of the way forward, the maximum delay to determine common E-RGCH RLs
Next we consider the L3 filtering. As previously mentioned, this discussion is mainly about value range for the possible filter durations that can be configured. From 25.331, we can see that possible values for the filter coefficient are k= Integer(0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 13, 15, 17, 19), and a = 1/2(k/2). k=0 means no L3 filtering is performed. Following the earlier analysis performed to evaluate Thalf, but also considering an assumed input rate of 10ms, table 1 shows the possible value ranges which would be obtained for L3 filtering in either case.
	K
	a
	Thalf (ms) Assumed input rate = 200ms
	Thalf (ms) Assumed input rate = 10ms

	0
	1
	0
	0

	1
	0.707107
	112.8952766
	5.644763828

	2
	0.5
	200
	10

	3
	0.353553
	317.7645269
	15.88822635

	4
	0.25
	481.8841679
	24.0942084

	5
	0.176777
	712.645941
	35.63229705

	6
	0.125
	1038.178614
	51.9089307

	7
	0.088388
	1498.02938
	74.901469

	8
	0.0625
	2148.010733
	107.4005367

	9
	0.044194
	3066.98917
	153.3494585

	11
	0.022097
	6204.079239
	310.203962

	13
	0.011049
	12477.86169
	623.8930844

	15
	0.005524
	25025.22852
	1251.261426

	17
	0.002762
	50119.8678
	2505.99339

	19
	0.001381
	100309.0983
	5015.454913


Table 1 : Thalf for assumed input rate of 200ms and 10ms, and different K (filter coefficient) settings

For 200ms assumed input rate, the largest settings correspond to an L3 filter with 50-100s impulse response, so these are very likely excessive for FE-FACH purposes (or indeed E-DCH mobility). On the other hand, the shortest values with an assumed input rate of 10ms are very short and in practice not likely to offer much additional filtering compared with the k=0 setting. The maximum settings which can be obtained are in the range of 2.5 to 5 seconds. Although it is likely that 5 seconds would be sufficient, considering the likely relatively short FE-FACH uplink burst durations, nevertheless there is not very fine granularity offered at the longer filter durations, whereas some of the short durations are quite close to each other.

Since it does not make much practical sense to configure a L3 filter with a much shorter impulse response than the L1 filter, we believe that the duration of the L1 filter should first be settled. Probably the optimal assumed input rate for the L3 filter is one L1 filter period, since this allows better granularity in the value region where the L3 filter is likely to be configured –very large or very small L3 filters are not likely to be especially useful.
Proposal 2 : For L3 filter, the assumed input rate is one L1 measurement period.
3. Conclusions

In this contribution, we further evaluate L1 and L3 filter and test methodologies for FE-FACH common E-RGCH monitoring. Based on the discussion, we propose:
Proposal 1 : For the combined common E-RGCH missed down test:
· RAN4 discusses the appropriate L1 measurement period, investigating tradeoff in performance at system level for different measurement periods

· When the appropriate L1 measurement period is determined, it should be captured in 25.133 as a core requirement. From RRM point of view, all tests should be based on core requirements

· The test needs a sufficient initialization period such that the UE is able to make a decision on which E-RGCH resources to monitor as soon as E-DCH resources are allocated, otherwise the test outcome depends on the duration of each run of the test.

· The combined test methodology may be considered, but separate statistics can be collected for the number of runs where the error rate is 100% (failure to monitor common E-RGCH) and runs where E-RGCH is monitored (giving demod performance)

Proposal 2 : For L3 filter, the assumed input rate is one L1 measurement period
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