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1 Introduction
In RAN4 #47 meeting, the side condition values for RSRP accuracy requirements for EUTRA Band 1 in TS36.133 were agreed [1]. Currently the side conditions for RSRP accuracy requirements for the EUTRA bands other than Band 1 have still not been provided yet. In this document, we provided side conditions values for other EUTRA frequency bands in addition to those for Band 1.
2 Side Conditions for other EUTRA Frequency Bands
The current available EUTRA frequency bands can be listed below according to the updated version of TS36.101 [2]:
Table 1 E-UTRA frequency bands

	E-UTRA Band
	Uplink (UL)
eNode B receive
UE transmit
	Downlink (DL)
eNode B transmit 
UE receive
	
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	
	FDD

	2
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	
	FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	
	FDD

	6
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	
	FDD

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	
	FDD

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	
	FDD

	11
	1427.9 MHz 
	–
	1452.9 MHz
	1475.9 MHz  
	–
	1500.9 MHz
	
	FDD

	12
	[TBD]
	–
	[TBD]
	[TBD]
	–
	[TBD]
	
	FDD

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	
	FDD

	...
	
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	
	TDD

	34
	2010  MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	
	TDD

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	
	TDD

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	
	TDD

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	
	TDD

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	
	TDD

	39
	1880 MHz
	-
	1920 MHz
	1880 MHz
	-
	1920 MHz
	
	TDD

	40
	2300 MHz
	-
	2400 MHz
	2300 MHz
	-
	2400 MHz
	
	TDD


In [1], for Band 1 thermal noise floor and the agreed limit of Îor/Ioc has been considered in the setting on the minimum level of RSRP and the minimum level of Io. This is reasonable since the UL to DL self-interference is very small due to the very large TX-RX frequency separation for Band 1. For some other EUTRA bands, if the TX-RX frequency separation is small, the UL to DL self-interference would be relatively high, so the reference sensitivity for those bands would be relatively worse compared with that of Band 1. Then for those bands with worse reference sensitivity, the minimum level of RSRP and the minimum level of Io for the accuracy requirements would also be relatively higher compared with that of Band 1.

Since the minimum level of RSRP and the minimum level of Io for RSRP accuracy requirements would be dependent on the reference sensitivity performance of each band, we can set the minimum level RSRP and the minimum level of Io based on the current agreed reference sensitivity power level in TS 36.101 [2] as below:
Table 2: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	[-100]
	 [-97]
	[-95.2] 
	[-94] 
	FDD

	2
	
	 
	[-98] 
	[-95]
	[-93.2]
	[-92]
	FDD

	3
	 
	 
	[-97] 
	[-94]
	[-92.2]
	[-91]
	FDD

	4
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	FDD

	5
	
	
	[-98]
	[-95]
	
	
	FDD

	6
	
	
	[-100]
	[-97]
	
	
	FDD

	7
	
	
	[-98]
	[-95]
	[-93.2]
	[-92]
	FDD

	8
	
	
	[-97]
	[-94]
	
	
	FDD

	9
	
	
	[-99]
	[-96]
	[-94]
	[-93]
	FDD

	10
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	FDD

	11
	
	
	[-98]
	[-95]
	[-93.2]
	[-92]
	FDD

	12
	
	
	
	
	
	
	FDD

	13
	
	
	[-97]
	[-94]
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	
	
	
	
	
	
	
	

	33
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	34
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	35
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	36
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	37
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	38
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	39
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	40
	
	
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD


From the above reference sensitivity accuracy requirements, we can have observation and analysis as below:
· FDD Band 4, 6 and 10 have the same reference sensitivity as that of Band 1, so the minimum RSRP and the minimum Io for those bands can be the same as that of Band 1;

· FDD Band 9 have 1 dB higher reference sensitivity than that of Band 1, so the minimum RSRP and the minimum Io for those bands can be 1 dB higher than that of Band 1;

· FDD Band 2, 5, 7 and 11 have 2 dB higher reference sensitivity than that of Band 1, so the minimum RSRP and the minimum Io for those bands can be 2 dB higher than that of Band 1;

· FDD Band 3, 8 and 13 have 3 dB higher reference sensitivity than that of Band 1, so the minimum RSRP and the minimum Io for those bands can be 2 dB higher than that of Band 1;

· The reference sensitivity of FDD Band 12 and 14 have still not been agreed, so the minimum RSRP and the minimum Io for those bands can be set after the finalization of the reference sensitivity requirements.

· TDD Bands 33, 34, 35, 36, 37, 38, 39 and 40 have the same reference sensitivity as that of Band 1 and for TDD there would be no self-interference from UL to DL, so the minimum RSRP and the minimum Io for those bands can be the same as that of Band 1.
Regarding other side conditions such as maximum Io level, splitting accuracy requirements, Io level difference for different frequencies, we don’t see any difference for different EUTRA frequency bands, so we propose to set the same value for other EUTRA bands as that of Band 1.
Furthermore, it was noted that the agreed 27 dB difference of between RSRP1 and RSRP2 [1] was missed in the current agreed version of TS 36.133 [2], so the difference was also added to the provided TP.
3 Conclusions
Based on the observation and analysis in the contribution, we propose the text proposal for the side conditions of UE RSRP accuracy requirements for EUTRA frequency bands other than Band 1 in section 5.

4 References
[1] R4-081117, “Side conditions for UE RSRP Accuracy Requirements”, Nokia, Nokia Siemens Networks
[2] TS 36.101 V8.2.0, “User Equipment (UE) radio transmission and reception” 
5 Proposed Changes to TS36.133

----------------------START OF TEXT PROPOSAL --------------------------
9.1.2
Intra-frequency RSRP Accuracy Requirements

9.1.2.1
Absolute RSRP Accuracy
The absolute accuracy of RSRP is defined as the RSRP measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.1.2.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP|dBm( [-127] dBm for Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP|dBm( [-126] dBm for Bands [9], 
RSRP|dBm( [-125] dBm for Bands [2, 5, 7 and 11],
RSRP|dBm( [-124] dBm for Bands [3, 8, 13 …],
Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7 and 11
	Bands 3, 8, 13 …
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

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

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

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


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
9.1.2.2
Relative Accuracy of RSRP

The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency.
The accuracy requirements in table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP1,2|dBm( [-127] dBm for Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40], 

RSRP1,2|dBm( [-126] dBm for Bands [9], 

RSRP1,2|dBm( [-125] dBm for Bands [2, 5, 7 and 11],

RSRP1,2|dBm( [-124] dBm for Bands [3, 8, 13 …],

Table 9.1.2.2-1: RSRP Intra frequency relative accuracy
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands  2, 5, 7 and 11
	Bands 3, 8, 13 …
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

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

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

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


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
9.1.3
Inter-frequency RSRP Accuracy Requirements
9.1.3.1
Absolute RSRP Accuracy
The absolute accuracy of RSRP is defined as the RSRP measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.1.3.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP|dBm( [-127] dBm for Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40], 

RSRP|dBm( [-126] dBm for Bands [9], 

RSRP|dBm( [-125] dBm for Bands [2, 5, 7 and 11],

RSRP|dBm( [-124] dBm for Bands [3, 8, 13 …],

Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7 and 11
	Bands 3, 8, 13 …
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

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

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

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


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
9.1.3.2
Relative Accuracy of RSRP

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on a different frequency.
The accuracy requirements in table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.
RSRP1|dBm ( [-127] dBm if RSRP1 is on Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP1|dBm ( [-126] dBm if RSRP1 is on Band [9],
RSRP1|dBm ( [-125] dBm if RSRP1 is on Bands [2, 5, 7 and 11],
RSRP1|dBm ( [-124] dBm if RSRP1 is on Bands [3, 8, 13 …],

RSRP2|dBm ( [-127] dBm if RSRP2 is on Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP2|dBm ( [-126] dBm if RSRP2 is on Band [9],
RSRP2|dBm ( [-125] dBm if RSRP2 is on Bands [2, 5, 7 and 11],
RSRP2|dBm ( [-125] dBm if RSRP2 is on Bands [3, 8, 13 …]
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Table 9.1.2.2-1: RSRP Inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	RSRP is on Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	RSRP is on Bands 2, 5, 7 and 11
	RSRP is on Bands 3, 8, 13 …
	RSRP is on Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot > -6dB
	dBm
	([6] 
	([6]
	[-121dBm/15kHz … -50dBm]
	[-119dBm/15kHz … -50dBm]
	[-118dBm/15kHz … -50dBm]
	[-120dBm/15kHz … -50dBm]

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


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
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