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1
Introduction
In the previous meeting [4], it was decided that there would be no restrictions as to how the eICIC restriction patterns are defined. In particular, it was stated that there does not seem to be a need to restrict the Pattern1 and Pattern 2 so that if they are used simultaneously, they need to be the same.
2
Event A3 and Measurements
In 36.133 [3], there are two kinds of mreasurement requirements: Absolute measurement requirements and relative measurement requirements. The absolute measurement requirements apply to cases where a single cell is being measured, and relative measurement requirements apply for case where two or more cells are being measured simultaneously and the results are being compared between cells. For intra-frequency RRM measurement events, A1, A2, A4 and A5 qualify as absolute measurements, since in all of descriptions for those events, a cell is compared against a threshold value. 

Hence, only the the intra-frequency RRM measurement event A3, which is defined as “Neighbour becomes offset better than PCell” [2], is different: Since the PCell is being compared to a neighbour cell, the measurement is a relative measurement, and the relative accuracy requirements would be applicable.
NOTE: The carrier aggregation measurement event A6 (“Neighbour becomes offset better than SCell”) is also a relative measurement event, but since eICIC in Rel’10 is only applicable to PCell, it is not relevant for the discussion of eICIC.

2.1
Absolute vs. Relative Measurements 

The Measurement requirements (excerpted from [3]) for RSRP are shown in Table 1 and Table 2, and RSRQ requirements are shown in Table 3.

Table 1: RSRP Intra frequency absolute accuracy [3]
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43
	Bands 2, 5, 7
	Bands 3, 8, 12, 13, 14, 17, 20
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot ( -6 dB
	dBm
	(6 
	(9
	 -121dBm/15kHz … -70dBm/ BWChannel
	-119dBm/15kHz … -70dBm/ BWChannel
	-118dBm/15kHz … -70dBm/ BWChannel
	-120dBm/15kHz … -70dBm/ BWChannel

	RSRP for Ês/Iot ( -6 dB
	dBm
	(8
	(11
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel 
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


Table 2: RSRP Intra frequency relative accuracy [3]
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43
	Bands 2, 5, 7
	Bands 3, 8, 12, 13, 14, 17, 20
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot > -3 dB
	dBm
	(2
	(3
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	RSRP for Ês/Iot ≥ -6 dB
	dBm
	(3
	(3
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1. Io is assumed to have constant EPRE across the bandwidth.

Note 2. The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells.to which the requirement applies.


Table 3: RSRQ Intra frequency absolute accuracy [3]
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43
	Bands 2, 5, 7
	Bands 3, 8, 12, 13, 14, 17, 20
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRQ when RSRP Ês/Iot > -3 dB
	dBm
	( 2.5 
	( 4 
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	( 3.5 
	( 4
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


When looking at the requirements, the most visible thing is that the measurement error tolerance for absolute RSRP measurements is obviously much larger than the error tolerance for relative RSRP measurements. The same is also visible when looking at the RSRQ accuracy: Since RSRQ is by definition a relative measurement, comparing RSRP against RSSI, the accuracy requirements are clearly tighter than those of absolute RSRP measurements.
The main reason why the requirements are different for relative measurements is that any uncertainty in the estimation of the receiver gain setting is assumed to cancel out when two cells are compared with each other. For example, if a UE underestimates its receiver gain by 3dB, reported absolute RSRP measurements of each cell will both be 3dB higher than the expected value. However, when they are compared relative to each other, the 3dB error is common to both cells and the comparison is not affected by it.
For the common error in gain setting to cancel in this way, both cells neeed to be measured at the same time. Although not explicitly stated, for example in [5], it is our understanding that when companies derived the measurement performance with implementation margins on top of the ideal simulation results,  they assumed that such simultaneous measurements of the two cells were possible.
If both cells are not measured at the same time, then the receiver gain setting may need to be changed between the two measurements. This means that the error between the actual receiver gain and the UE estimate of the receiver gain may be significantly different for the two measurements. In addition, temperature drift and phase shift variations could affect the result, depending on the time duration between the measurement samples of the two cells.
3
eICIC and Relative Measurements

Assume now that eICIC is being used, so either Pattern 1 or Pattern 2 or both may be configured and need not be the same. Hence, there are five possible cases of eICIC configuration: 

1. Neither Pattern is configured

2. Only Pattern 1 is configured

3. Only Pattern 2 is configured

4. Both Pattern 1 and Pattern 2 are configured and are the same

5. Both Pattern 1 and Pattern 2 are configured, but are not the same

When observing these cases in light of relative measurements, it is easy to see the following:

· Case 1 is the same as no eICIC, and poses no problems for measurements. 
· Case 4 is also simple: Since both patterns are the same, both serving and neighbour cell measurements can be done at the same time, so the measurements would work similarly as in Rel’8/9.

· Cases 2 and 3 are very similar: Assuming UE would have to do the measurements simultaneously to achieve the required accuracy, the pattern being active would define both the serving cell and neighbour cell RSRP measurement timing, as well as the RSSI measurement timing for RSRQ. Hence, even though only one pattern is active, both serving and neighbour cell RRM measurements would be affected!

· Additionally, Pattern 2 might have a PCI range attached, which would mean that the UE would do measurements with/without restrictions

·  Case 5 leads into a similar conclusion as Cases 2-3: Since the neighbour cell pattern is the defining factor for a relative measurement, it is the Pattern 2 that would define when the measurement of both serving and neighbour cell would be done. Additionally, since the Pattern 1 would also define when the serving cell measurements are done, the UE would need to do different measurements for events A1,A2,A4 and A5 than for the event A3.
Hence, we see that for the cases when both Pattern 1 and Pattern 2 is defined, it is the Pattern 2 that actually defines when measurements for event A3 would likely be done. We make the following observations:
Observation 1: Pattern 2 defines the measurement occasions of both serving cell and neighbour cell for relative measurements.

Observation 2: If Pattern 1 does not overlap Pattern 2, there could be issues when doing relative measurements if the Pattern 1 configuration was done to protect the serving cell measurements.
To avoid these potential issues, we propose that Pattern 1 and Pattern 2 can’t be simultaneously configured to be different:

Proposal 1: If Pattern 1 and Pattern 2 are configured simultaneously, it is mandated that they are configured for the same resources.

4
Conclusion
We have discussed the relative measurements (more specifically, the RRM measurement event A3) and using the eICIC Pattern 1 and Pattern 2 simultaneously. We conclude that if the two patterns do not overlap, there could potentially be some problems with achieving the same relative measurement requirements as were used in Rel’8/9. Hence, to avoid these problems, we would propose that RAN2 restricts the simultaneous use of Pattern 1 and Pattern 2 in Rel’10 to be so that if both patterns are used, they would have to be the same.
Proposal 1: If Pattern 1 and Pattern 2 are configured simultaneously, it is mandated that they are configured for the same resources.
If this proposal is agreeable to RAN4, Renesas volunteers to draft an LS to RAN2. 
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