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1 Introduction
BS receiver requirements were discussed in last meeting and WFs were approved in [1] [2]. This contribution continues to discuss the remaining receiver requirements based on [1] and [2].
2 Discussion
2.1 In-channel selectivity

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. Since both the supported UL modulation orders (pi/2 BPSK and pi/4 QPSK) are not very high, the received power difference between any two tones is expected to be less than LTE within the channel. Therefore, in-channel selectivity requirement can be not specified and applied for NB-IoT in-channel. 
For guard band operation, the LTE RBs with high order modulation and high signal level would not be symmetric with NB-IoT carrier(s) in guard band, so this requirement can also not be applied.
This requirement can be only applied for in-band operation and current interfering signal in LTE requirement can be reused for NB-IoT. The NB-IoT occupied RB should be located among the RBs which are symmetrical with the interfering signal.
2.2 ACS/Blocking
2.2.1 ACS for standalone operation
45 dB ACS was approved in last meeting in [2]. ACS requirements with wanted signal level and interfering signal level is as listed below. Same interfering signal level for LTE was reused and the desensitivity is calculated based on the simulation result in [7].
Table 1 ACS requirement for NB-IoT standalone operation
	NB-IoT
channel bandwidth of the lowest/highest carrier received [kHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [kHz]
	Type of interfering signal

	200
	PREFSENS + 19.5dB
	-52
	±100
	200kHz NB-IoT signal


2.2.2 In-band blocking for standalone operation
Two options of interference are proposed in last meeting and no agreement was reached in [2]:

· Option 1: 5MHz LTE 

· Option 2: 1.4 MHz LTE 

1.4MHz LTE interference has higher PSD and much closer distance from the wanted signal, so 1.4MHz interference should be much preferred.
2.2.3 Narrow-band blocking for standalone operation 
We are open to whether this requirement is needed and if it is needed, narrow band blocking requirement for MSR can be reused for NB-IoT standalone operation which is listed as below.
Table 2 Narrowband blocking requirement for NB-IoT standalone operation
	RAT of the carrier
	Wanted signal mean power [dBm]


	Interfering signal mean power [dBm]
	Interfering RB centre frequency offset from the Base Station RF Bandwidth edge or sub-block edge inside a gap [kHz]

	NB-IoT
	PREFSENS + 6 dB 
	-49
	±(240 +m*180),

m=0, 1, 2, 3, 4, 9, 14


2.2.4 Desensitivity for Blocking 
Desensitivity for Blocking has been discussed in last meeting but no agreement was reached. In [4] [5], similar selectivity performance to LTE 1.4 MHz channel bandwidth was proposed to be reused for NB-IoT in presence of same interference. Under this assumption, the desensitivity is up to 30dB for 3.75kHz single-tone. It means the NB-IoT RB has much higher PSD than LTE RBs which seems not much reasonable for in-band and guard band operation. Actually narrow band filter should have better roll off performance than wide band filter if similar filter order is used which is illustrated in Figure 1. 

[image: image1]
Figure 1 Filter rejection comparison between LTE and NB-IoT

Thus, we still propose same desensitivity of +6dB is applied for all blocking requirements in any operation mode which is aligned with LTE requirements.
2.3 Receiver intermodulation
Receiver intermodulation requirement for standalone operation can reuse the requirement for GSM/EDGE in MSR specification. The requirements are proposed to be defined as in Table 3.
Table 3 RX IMD requirement for Standalone operation
	Wanted signal
	Interfering signal
	Interfering signal level
	frequency offset between RF bandwidth edge and interfering signal center frequency
	Wanted signal desensitivity
	Note

	Standalone NB-IoT
	CW
	-48 dBm
	7.575 MHz
	6 dB
	General intermodulation

	
	5M LTE
	-48 dBm
	17.5 MHz
	
	

	
	CW
	-52 dBm
	340 kHz
	6 dB
	Narrow-band intermodulation

	
	RB of LTE
	-52 dBm
	880 kHz
	
	


For in-band and guard band operation, existing interfering signal in LTE requirements can be reused for NB-IoT. 
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