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1.
Introduction

During RAN5 #42bis meeting (Mar 09, Seoul), it was pointed out that Es/Iot of the serving cell in test cases with intra-frequency multiple cells is too low to perform conformance testing based on the current RAN5 configurations.
In this document, this issue is discussed and a solution is proposed.
2.
Discussion
2.1
Problem
In test cases with intra-frequency multiple cells, the serving cell receives interference from other cells (denoted by Iot). Considering measurement accuracy and signal level uncertainty, the target cell needs to be much stronger than the source cell. It makes Es/Iot of the serving cell very low. As the result, the following problems could take place.
· Side conditions of measurement accuracy requirement are not fulfilled.

· Radio link failure occurs.
· An UE loses sight of the source cell before cell search.
2.2
RAN4 requirement

2.2.1
RRC_CONNECTED state
Intra-frequency relative RSRP measurement accuracy in RRC_CONNECTED state
In TS 36.133 [3] section 9.1.2.2, intra-frequency relative measurement accuracy is (3 dB with the following side conditions:

· Ês/Iot > -6 dB
· RSRP ≥ -124 dBm
· Io < -50 dBm

Those side conditions apply to both the source cell and the target cell.
Criteria of radio link failure

Though the criteria of radio link failure are still under discussion in RAN4, it is assumed that Qout can be -10.1 dB [3]. As far as the side conditions of measurement accuracy are fulfilled, radio link failure doesn’t occur.
2.2.2
RRC_IDLE state

Intra-frequency relative measurement accuracy in RRC_IDLE state
In TS 36.133 [2] section 4.2.2.3, intra-frequency relative measurement accuracy can be assumed to be [3] dB with the following side conditions:
· Ês/Iot ≥ -3 dB
· RSRP ( -121 dBm
Those side conditions apply to the target cell.
On the other hand, side conditions for the source cell are not defined clearly. The conditions for the target cell are not achievable in the source cell. It is safe to assume the same conditions for the source cell in RRC_CONNECTED state.
2.3
Current RAN5 spec

Relative signal level uncertainty

In TS 36.508 [1] section 6.2.2.1, signal level uncertainty is specified as below.

For test cases using multiple cells, the signal level uncertainty is +/-3dB for each cell, for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].

This means that intra-frequency relative signal level uncertainty is +/-6 dB.

Threshold

For RRC_CONNECTED state, a3-Offset is 2 dB and hysteresis is 0 dB.

For RRC_IDLE state, q-Hyst is 3 dB.

Noise

Noise level (denoted by Noc) can be assumed to be –Infinity.

2.4
Current power level setting
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Figure 2.4-1: Current power level setting in RRC_CONNECTED state
Based on the current RAN5 configurations, power levels need to be set as the example shown in figure 2.4-1. 

The power level of the target cell (Cell C2) needs to be at least 11 dB stronger than the source cell. In this case, the power level of the target cell could be at worst 17 dB stronger than the source. This means Es/Iot could be -17 dB. This Es/Iot is too low and cause problems in performing conformance testing.
Though this example shows the case in RRC_CONNECTED state, the case in RRC_IDLE state is similar.
2.5
Solution
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Figure 2.5-1: Power level settings for three cells
In many cases, three cells are configured simultaneously. Figure 2.5-1 shows an outline of power level settings for three cells.

a3-Offset, hysteresis and q-Hyst are assumed to be 0 dB to reduce the power level of the target cell.

Proposal:
· 0 dB for a3-Offset, hysteresis and q-Hyst
In order to fulfil RAN4 requirement, power levels need to be set according to the following formulas:

· Ês/Iot of Cell C1 = P1 – 10 log10(P2|mW + P3|mW) > –6 dB + Y dB
· P2 >= P1 + 3 dB + Y dB
· P3 <= P1 – 3 dB – Y dB
where
· a3-Offset, hysteresis and q-Hyst are 0 dB.
· P1, P2 and P3 denote the EPRE configuration of Cell C1, C2 and C3 respectively
· Y denotes relative signal level uncertainty

Based on above conditions,Y needs to be less than 1.5 dB, even when P3 is –Infinity. To allow three intra-frequency cells,Y needs to be even smaller. We propose the following settings:

· Y = 1.3 dB
· P2 = P1 + 4.3 dB (= P1 + 3 dB + Y)
· P3 <= P1 – 6.3 dB (= P1 – 5 dB – Y)
Proposal:
· +/- 1.3 dB for intra-frequency relative signal level uncertainty
· The target cell should be 4.3 dB higher than the source cell

· The monitored cell should be at least 6.3 dB lower than the source cell

· TS 36.508 and TS 36.523-1 should be modified accordingly

Test case writers need to check if Ês/Iot of the source cell is higher than -4.7 dB in intra-frequency multiple cell cases. In this case, Ês/Iot of Cell C1 = -4.66 dB > -4.7 dB (= -6 dB + Y dB).
Proposal:
· To check if Ês/Iot of the source cell is higher than -4.7 dB in intra-frequency multiple cell cases
3. Proposal
Based on the discussion above, it’s proposed for RAN5 to agree with:
· 0 dB for a3-Offset, hysteresis and q-Hyst
· +/- 1.3 dB for intra-frequency relative signal level uncertainty
· The target cell: 4.3 dB higher than the source cell
· The monitored cell: at least 6.3 dB lower than the source cell
· To modify TS 36.508 and TS 36.523-1 accordingly
· To check if Ês/Iot of the source cell is higher than -4.7 dB in intra-frequency multiple cell cases
If this proposal is not agreed, it’s impossible to perform conformance testing with intra-frequency multiple cell test cases in accordance with RAN4 requirement of measurement accuracy. In that case, we propose to send LS to RAN4 to relax side conditions for measurement accuracy.
References

[1] TS 36.508 v8.1.0
[2] TS 36.133 v8.5.0
[3] R4-091518, “Reply to LS on mobility evaluation”, RAN4 (Qualcomm)
relative measurement accuracy = 3 dB





a3-Offset = 2 dB





relative signal level uncertainty = +/-6 dB





17 dB (worst case)





Cell C1�(source cell)





Cell C2�(target cell)





relative measurement�accuracy = 3 dB





+/-Y [dB]





relative signal level uncertainty = +/-Y [dB]





+/-Y [dB]





Cell C1�(source cell)





Cell C2�(target cell)





greater than relative measurement accuracy�(> 3 dB)





Cell C3�(monitored cell)












[image: image1]