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1 Introduction
Discussion on RRM requirements for Rel. 10 eICIC have been ongoing in RAN4 for a few meetings and the RSRP and RSRQ accuracy requirements have been introduced in [1] based on the agreements reached in RAN4 #58AH. In this paper we discuss the test cases needed for these new requirements.
A general discussion on the RRM eICIC tests for Rel. 10 can be found in [4]. This paper further elaborates on the RSRP/RSRQ accuracy test cases for eICIC.
2 Discussion
New RSRP and RSRQ accuracy requirements for Rel. 10 eICIC were introduced in [1] in the last RAN4 meeting. These new requirements were defined to ensure that UEs can perform accurate measurements in the presence of dominant interferers by making proper use of the signaled measurement restriction patterns. These new requirements are based on the agreements in [2].For convinience, the agreed requirements are also shown in the Annex of this paper.
In this contribution we discuss the needed test cases for these new requirements and propose some parameters to be used. The complete proposal for the RSRP test cases is presented in the form of a CR in [3]. The proposal covers both the ABS with non-colliding CRS case and the MBSFN with colliding CRS case. The parameters are the same except for the ABS and MBSFN configurations.
The eICIC requirements were defined for scenarios where a UE should be able to perform accurate measurements in the presence of strong interferers, e.g. measure the strength of a weak pico eNB in the presence of a stronger macro eNB. As the main purpose of this is such that the UE is able to measure weaker cells so that it could report the measurement and eventually be offloaded to them, we feel that a very likely scenario is a UE connected to a stronger macro that has to measure a weaker neighbor pico eNB. Considering this, our proposal is to define the test with the UE connected to a stronger macro cell (cell 1) and set the weaker pico cell as the target cell(cell 2). Based on the requirements and the WF agreed in [2], the proposed Es/Noc levels are 5dB and -4dB respectively.
Considering that the UE needs to measure the weaker pico eNB, the macro eNB needs to provide ABS subframes for measurements. Hence, the restricted resource pattern for measurements signalled to the UE will only contain entries for the neighbor cell measurement(measSubframePatternConfig-Neigh-r10 defined in 36.331). Same considerations apply for the MBSFN case resulting in only the macro eNB having MBSFN subframes that the UE will use for pico eNB measurements. Subsequently, the MBSFN pattern will be signaled to the UE as the restricted resource pattern for neighbor cell measurement. 
The RSRP accuracy requirements (both Rel.8/9 and eICIC) are defined for 2 different sets of Io values. Considering this, 3 test cases for different Io values were defined for Rel.8/9, 2 tests around the power boundary and one test for low input power. eICIC is most likely to be deployed in dense urban areas where a low received power is very unlikely. Hence, a test with low input power is irelevant for eICIC. Considering this, the low input power test could be dropped or de-prioritized for eICIC. Therefore, our proposal is to have 2 tests defined around the power boundary. This approach would ensure enough test coverage and would also help in limiting the number of tests to be defined. For the simplicity of the test definition, we believe that Noc levels should be kept the same as in the present tests as much as possible. 
For rel.10 eICIC, two cases of ABS were considered: non-MBSFN ABS and MBSFN ABS. The interference patterns are different for these 2 cases, therefore, tests should be defined separately for both cases to ensure that UEs meet the accuracy requirements in both scenarios.

The RSRQ accuracy requirements (both Rel.8/9 and eICIC) are defined for 2 different sets of Es/Iot values. Similarly to the RSRP test cases, 3 test with different Es/Iot and Io are defined. The power levels are as follows:

· 1 test is defined for higher Es/Iot values(>-3dB) and high Io value(-50dBm/9MHz) 

· 1 test for lower Es/Iot values(-4.7dB) and an Io value around the middle of the range(-73/9MHz)

· 1 test for low Es/Iot values(-5.46dB) and an Io value very close to the minimum input power(just above REFSENS)

Considering the same reasons as for the RSRP case, our proposal is to have 2 tests with higher Io values. 1 test should be defined for the lower tolerance value(higher RSRP level) with high Io and 1 test for the higher tolerance value(lower RSRP level) with an Io value in the middle of the range.
All of the above considerations for RSRP on number of tests, and ABS/MBSFN configurations would also apply to the RSRQ tests. 

Considering all of the above, a CR for the RSRP and RSRQ FDD test cases is provided in [3]. Note that RSRP/RSRQ TDD test cases will be provided at a future meeting.
3 Conclusion
In this paper we presented our view on how to define the RSRP/RSRQ measurement accuracy tests in the context of the newly defined requirements for Rel. 10 eICIC. A CR taking into consideration the aspects discussed in this paper is provided in [3].
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5 Annex

RSRP and RSRQ accuracy requirements introduced in 36.133 are listed below.

Table 9.1.2.3-1: RSRP Intra frequency absolute accuracy under time domain measurement resource restriction

	Parameter
	Unit
	Accuracy [dB]
	Conditions1,2

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

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot ( [-4] dB
	dBm
	(6 
	(9
	 -121dBm/15kHz … -70dBm/ BWChannel
	-119dBm/15kHz … -70dBm/ BWChannel
	-118dBm/15kHz … -70dBm/ BWChannel
	-120dBm/15kHz … -70dBm/ BWChannel

	RSRP for Ês/Iot ( [-4] 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.

Note 2:
Io is defined over REs in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRP measurements of this cell.


Table 9.1.2.4-1: RSRP Intra frequency relative accuracy under time domain measurement resource restriction

	Parameter
	Unit
	Accuracy [dB]
	Conditions1,2,3

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

	
	
	
	
	Io
	Io
	Io
	Io

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

	RSRP for Ês/Iot ≥ [-4] 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.
Note 3:
Io is defined over REs in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRP measurements of this cell.


Table 9.1.5.2-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction

	Parameter
	Unit
	Accuracy [dB]
	Conditions1,2

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

	
	
	
	
	Io
	Io
	Io
	Io

	RSRQ when RSRP Ês/Iot ≥ [-2] 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 ≥ [-4] 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.

Note 2:
Io is defined over REs in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell.
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