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Introduction
This paper shows how narrowband intermodulation requirement is specified in UTRA and E-UTRA specifications and proposes how to define LA MSR narrowband intermodulation requirement.

Discussion

Table 1 shows how narrowband intermodulation requirement is specified for UTRA. Table 2 shows how narrowband intermodulation requirement is specified for E-UTRA.
Table 1: UTRA LA narrowband intermodulation requirement
	Wanted Signal mean power
	Interfering Signal mean power
	Offset
	Type of Interfering Signal

	-101 dBm 
	-37 dBm
	±3.5 MHz
	CW signal

	
	-37 dBm
	±5.9 MHz
	GMSK modulated*


Table 2: E-UTRA LA narrowband intermodulation requirement
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering RB centre frequency offset from  the channel edge of the wanted signal [kHz]
	Type of interfering signal

	1.4
	PREFSENS + 6dB*
	-44
	270
	CW

	
	
	-44
	790
	1.4 MHz E-UTRA signal, 1 RB**

	3
	PREFSENS + 6dB*
	-44
	270
	CW

	
	
	-44
	780
	3.0 MHz E-UTRA signal, 1 RB**

	5
	PREFSENS + 6dB*
	-44
	360
	CW

	
	
	-44
	1060
	5 MHz E-UTRA signal, 1 RB**

	10
	PREFSENS + 6dB*

(***)
	-44
	325
	CW

	
	
	-44
	1240
	5 MHz E-UTRA signal, 1 RB**

	15
	PREFSENS + 6dB*

(***)
	-44
	380
	CW

	
	
	-44
	1600
	5MHz E-UTRA signal, 1 RB**

	20
	PREFSENS + 6dB*

(***)
	-44
	345
	CW

	
	
	-44
	1780
	5MHz E-UTRA signal, 1 RB**


As indicated in tables above, the requirement is defined not only by the interfering signal power level but also by the wanted signal mean power. The wanted signal mean power for both UTRA and E-UTRA is 6dB higher than the reference sensitivity level. 
Receiver requirement is more stringent when the difference between the interfering signal level and associated noise level is higher. UTRA and E-UTRA LA receiver requirements cannot be easily compared, as for Wide Area MSR BS work, as different noise levels are considered for UTRA and E-UTRA reference sensitivity requirements. Wide Area BS reference sensitivity levels are based on 6dB Noise Figure. However, reference sensitivity level difference between Wide Area and Local Area BSs is equal to 14 and 8 dB for UTRA and E-UTRA, respectively.
Therefore, even though the UTRA interfering signal is 7dB stricter than the E-UTRA one, E-UTRA requirement is comparable to UTRA one as the noise level difference between UTRA and E-UTRA is 6dB and E-UTRA interfering signal is more stringent than GMSK modulated signal due to higher PAPR.
Taking into account UTRA and E-UTRA requirements are similar and in order to align Wide Area interfering signal type with the Local Area one, we propose to define narrowband intermodulation requirement on the basis of E-UTRA specification as shown in Tables 4 and 5. It should be noted UTRA specification defines GMSK modulated interfering signal which exist in BC2 only. Additional narrowband intermodulation requirement for GSM/EDGE is specified already in the MSR specification.
Table 4: MSR LA narrowband intermodulation requirement
	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	-44
	PREFSENS +x dB*
	See Table 5

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, “x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.


Table 5: MSR LA interfering signals for narrowband intermodulation requirement 
	RAT of the carrier adjacent to the high (low) edge of the RF bandwidth
	CW or 1RB interfering signal centre frequency offset from the RF bandwidth edge [kHz]
	Type of interfering signal

	E-UTRA 1.4 MHz


	±260 (BC1 and BC3) /  
±270 (BC2)
	CW

	
	±970 (BC1 and BC3) / 
±790 (BC2)
	1.4 MHz E-UTRA signal, 1 RB*

	E-UTRA 3 MHz


	±260 (BC1 and BC3) / 
±270 (BC2)
	CW

	
	±960 (BC1 and BC3) / 
±780 (BC2)
	3.0 MHz E-UTRA signal, 1 RB*

	E-UTRA 5 MHz
	±360
	CW

	
	±1060
	5 MHz E-UTRA signal, 1 RB*

	E-UTRA 10 MHz

(**)
	±325
	CW

	
	±1240
	5 MHz E-UTRA signal, 1 RB*

	E-UTRA 15 MHz

(**)
	±380
	CW

	
	±1600
	5MHz E-UTRA signal, 1 RB*

	E-UTRA 20 MHz

(**)
	±345
	CW

	
	±1780
	5MHz E-UTRA signal, 1 RB*

	UTRA FDD
	±345 (BC1 and BC2)
	CW

	
	±1780 (BC1 and BC2)
	5MHz E-UTRA signal, 1 RB*

	GSM/EDGE
	±340
	CW

	
	±880
	5MHz E-UTRA signal, 1 RB*

	1.28Mcps UTRA TDD
	±190 (BC3)
	CW

	
	±970 (BC3)
	1.4 MHz E-UTRA signal, 1 RB*


Conclusion

We propose to agree on the proposal for LA MSR narrowband intermodulation requirement as indicated in Tables 4 and 5 above.
