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Introduction
Some issues in BS RX ACS/blocking requirements are still open. In this contribution, we discuss these open issues and prepare updated text proposals on these requirements to be captured into the TR [2].

Discussion
ACS desensitivity
45 dB ACS was approved in previous meeting for NB-IoT. Corresponding ACS requirements with wanted signal level and interfering signal level are as listed in below table. Same interfering signal level for LTE was reused and the desensitivity is calculated based on 45dB ACS.

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


There is another view for ACS desensitiviy which is +19.5dB for multi-tone receiving but +30.5dB for 15kHz single tone receiving. The rational is that all the interference power over 200kHz adjacent channel impact only the single-tone which is being used in UL, which also means all interfering tones in the adjacent channel accumalte in a single tone in the wanted channel in frequency domain. However, for FFT calculation in UL receiver with 128 ponit and 1.92MHz sampling rate, it is hard to understand all the interference power only accumalte in one point especially in the point which carries infromation and leave all other tones without any interference.

[image: image1]
Figure 1 Receiver processing for single tone in UL

Therefore, it is believed that desensitivity should be +19.5dB no matter how many tones are tested in the reference sensitivity requirement.

If the desensitivity for single tone could not be made a consensus, it is proposded for ACS requirement, the sensitivity is specified for full tone case and then +19.5dB desensitivity is adopted. The simulation is also performed for the required demod SNR for 12-tones. FRC parameters and simulation results are listed as below:

Table 2 FRC parameters and simulation results for 12-tones reference sensitivity
	Reference channel
	A3-3

	Sub carrier spacing (kHz)
	15

	Number of tone 
	12

	Modulation
	QPSK

	IMCS / ITBS
	5 / 5

	Payload size (bits) 
	72

	Allocated resource units
	1

	Transport block CRC (bits) 
	24

	Coding rate (target)
	1/3

	Coding Rate
	0.33

	Code block CRC size (bits)
	0

	Number of code blocks – C
	1

	Total symbols per resource unit
	144

	Total number of bits per resource unit
	288

	Tx time (ms)
	1

	Required SNR (dB)
	[1.8]


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


Desensitivity for Blocking 
Desensitivity for Blocking has been discussed in previous meetings but no agreement was reached. In some contributions, 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 (e.g. 200kHz) should have better roll off performance than wide band filter (e.g. 1.4MHz) if similar filter order is used which is illustrated in Figure 1. Moreover, for blocking requirement, channel filter rejection should not be the dominate factor to determine the value of desensitivity.

[image: image2]
Figure 2 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.
ACS/Blocking interfering signal for in-band/guard band operation
It is agreed that for in-band and guard band operation, ACS/Blocking interfering signal level can reuse that in existing LTE requirement. But in the corresponding table, only 5MHz interfereing signal is listed which is not applicable for 3MHz LTE in-band operation. Therefore, the table should be deleted in the TR.
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<Start of text proposal for TR>
7.2.4ACS/Blocking
Co-existence simulations are performed between NB-IoT and GSM/UMTS/LTE systems. These simulation results in [2] can be the reference to define ACS/blocking requirements.

ACS/Blocking definition for standalone operation is summarized in Table 1 and illustrated in Figure 1. The interfering signal type for ACS can be 200kHz NB-IoT signal. Wide ACS interfering signal like LTE and UMTS has no need to be defined because narrow ACS interfering signal is enough according to co-existence simulation. Blocker signal can reuse that in LTE and MSR requirements. Wanted signal desensitivity for ACS and blocking requirement are +19.5dB and +6dB respectively.

Table 7.2.4-1 ACS/Blocking requirement for standalone operation
	Wanted signal 
	Interfering signal 
	ACS/Interfering signal level 
	frequency offset between RF bandwidth edge and interfering signal center frequency 
	Wanted signal desensitivity 
	Note 

	Standalone NB-IoT in 36.104 
	200kHz NB-IoT 
	-52dBm
	+/-100kHz 
	+19.5  dB 
	ACS 

	
	5MHz LTE 
	-43 dBm 
	+/-7.5MHz
	+6  dB 
	In-band blocking

	Standalone NB-IoT in 37.104 
	200kHz NB-IoT 
	-52dBm
	+/-100kHz 
	+19.5  dB 
	ACS 

	
	5M  UTRA 
	-40 dBm 
	+/- 7.5 MHz
	+6  dB 
	In-band blocking




For in-band and guard band operation, ACS/Blocking interfering signal level can reuse that in existing LTE requirement and MSR requirement. NB-IoT interfering signal could be unnecessary to be defined because co-existence simulation is already approved it will be durable for LTE carrier. The desensitivity for ACS and blocking requirement are still +19.5dB and +6dB respectively.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	


For out of band blocking, it is proposed to use a continuous wave signal as interferer. The mean power of interfering signal should be -15 dBm.
Additional blocking requirements for co-location with other base stations in LTE and MSR specification can be reused for NB-IoT standalone and in-band/guard band operation.
<End of text proposal for TR>




































 








 

















 








Wide band filter rejection on the interference < Narrow band filter rejection on the interference




















Demod  











 




















 




















FFT








 





Digital channel filter 


























