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1. Introduction

In the RAN4 #58AH meeting CR on RSRP and RSRQ measurement was agreed [1]. Although interference cell SNR 5dB other than Iot seems to be assumed in this requirement, there is no such statement, and Iot definition is not changed from Rel-8. In this document, we discuss how to clarify this issue. And also there is TBD value for higher accuracy requirement in this CR. We propose the value for this requirement. In addition to this, we would like to point out that RSRQ nominal value may change depending on the UE implementation. A possible solution is shown in this document.
2. Discussion
The current RSRP and RSRQ measurement requirements [1] for eICIC is basically just changed from Ês/Iot  ( -6 dB to Ês/Iot  ( [-4] dB compared to Rel-8 requirement. Since there is no detailed side condition, it can be interpreted as just relaxing the requirement. However, the correct interpretation would be that the ABS interference cell, which interference level is 5dB higher noise level, is assumed other than Iot in this requirement. Our understanding is that the requirement was decided based on the simulation results by many companies, and the worst case scenario of this simulation campaign is that MBSFN RS-colliding scenario. In this case, only the CRS in the first symbol is influenced by the ABS interference cell. Although there was a discussion that this kind of side condition can be left to the test cases (Annex A), we think that current core spec has too little information. Therefore, we propose that the sentence “In this requirement, additional interference on the RS in the first symbol is assumed other than Iot. The level of this interference is 5dB higher than the noise level.” should be added to the core spec. The information related to scenario such as “MBSFN RS-colliding case” would not be needed to the core spec. Because this is a requirement for UE, and showing the interference level is sufficient to define UE performance. 

There is TBS value in the higher accuracy requirement for higher SNR conditions. We think that with addition of above sentences in core spec, the SNR can be increased with the same way as Rel-8 requirement. It means the TBD value should be 3dB higher than the lower accuracy requirement SNR conditions (-4dB), so TBD should be -1dB. We think it is natural because to achieve the same measurement accuracy as Rel-8 for higher accuracy requirement, same amount of SNR increase is needed as Rel-8 requirement from the lower accuracy requirement. 
The RSRQ value is depending on the amount of data allocated to the sub-frame, since RSSI is defined with averaging whole OFDM symbols in the sub-frames for eICIC. For example, sub-frame#0 has BCH and synchronization signal, which are not turned off even in ABS. So sub-frame#0 can be higher RSSI than other sub-frame. In this condition, the UE which choose only sub-frame#0 for RSRQ measurement reports lower RSRQ value compared to the UE which choose other sub-frames. These effects should be taken into account when we specify the RRM requirement. Currently, RAN4 only defines the accuracy, so we think that additional explanation is enough to solve this issue for core spec. We propose that the sentence “Which sub-frame within the restriction pattern is used for the measurement is up to UE. The nominal value of the RSRQ may change depending on the selection of the measurement sub-frame in UE.” should be added to the core spec. When we define the test case(Annex A), it should be carefully designed. For example, if maximum nominal RSRQ is -6dB　and minimum nominal RSRQ is -7dB and accuracy requirement in core spec is +/- 3.5dB in core spec, we think that the test requirement should be made so that UE should report RSRQ within the range from -7 - 3.5 = -10.5dB to -6 + 3.5 = -2.5dB. It can guarantee the UE implementation freedom for the selection of measurement sub-frame.
3. Text proposal
9.1.2.3
Absolute RSRP Accuracy under Time Domain Measurement Resource Restriction

The requirements for absolute accuracy of RSRP in this section shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRP measurements on this cell is configured by higher layers [2]. In this requirement, additional interference on the RS in the first symbol is assumed other than Iot. The level of this interference is 5dB higher than the noise level.
The accuracy requirements in Table 9.1.2.3-1 are valid under the following conditions:

Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,

RSRP|dBm( -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40, 42, 43,
RSRP|dBm( -126 dBm for Bands 9, 41,

RSRP|dBm( -125 dBm for Bands 2, 5, 7,
RSRP|dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17, 20,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRP measurement,

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 ≥ [-1] 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.


9.1.5.2
Absolute RSRQ Accuracy under Time Domain Measurement Resource Restriction 

The requirements for absolute accuracy of RSRQ in this section shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurements of this cell is configured by higher layers [2]. In this requirement, additional interference on the RS in the first symbol is assumed other than Iot. The level of this interference is 5dB higher than the noise level. Which sub-frame within the restriction pattern is used for the measurement is up to UE. The nominal value of the RSRQ may change depending on the selection of the measurement sub-frame in UE.
The accuracy requirements in Table 9.1.5.2-1 are valid under the following conditions:

Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,

RSRP|dBm( -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40, 42, 43,
RSRP|dBm( -126 dBm for Bands 9, 41,

RSRP|dBm( -125 dBm for Bands 2, 5, 7,

RSRP|dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17, 20,
The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,
The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured 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 ≥ [-1] 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.


4. Conclusion

In this contribution, we propose following points.

· Interference level other than Iot should be clarified in core spec.

· The parameter for higher accuracy requirement should be Ês/Iot ≥-1dB

· Sentence should be added to explain that nominal value for RSRQ can be different depending on the UE implementation. When test case is defined, these differences should be added to the test requirement range.
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