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1 Introduction

The receiver narrowband blocking requirement for CS 16 and 17 has been defined in the same manner as for the other CS. In the MSR specification, the offset of the narrowband blocker from the RF bandwidth edge is defined assuming that the RB belongs to a 3MHz E-UTRA carrier. This paper discusses the background and the implications of this requirement on larger bandwidth NR carriers.
2 Discussion

The MSR narrowband blocking requirement is defined such that the nearest position of the single RB narrowband blocker is 240khz from the RF bandwidth edge.

	Base Station Type
	RAT of the carrier
	Wanted signal mean power [dBm]

(Note 1)
	Interfering signal mean power [dBm]
	Interfering RB (Note 3) centre frequency offset from the Base Station RF Bandwidth edge or sub-block edge inside a gap [kHz]

	Wide Area BS
	NR, E-UTRA, NB-IoT (Note 4)
UTRA and GSM/EDGE
	PREFSENS + x dB (Note 2)
	-49
	±(240 +m*180),

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

	Medium Range BS
	
	
	-44
	

	Local Area BS
	
	
	-41
	

	NOTE 1:
PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see subclause 7.2.

NOTE 2:
“x” is equal to 6 in case of NR, E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal. “x” is specified in Table 7.4.2-2 for NB-IoT. 

NOTE 3:
Interfering signal (E-UTRA 3MHz) consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the Base Station RF Bandwidth edge.

NOTE 4:
For NB-IoT, the mentioned desensitized values consider only one NB-IoT PRB in the guard band, which is placed adjacent to the E-UTRA PRB edge as close as possible (i.e., away from edge of channel bandwidth).


Table 1: MSR narrowband blocking requirement
In the E-UTRA specification, for bandwidths of greater than 5MHz, the narrowband blocking interferer is between 342.5 and 352.5 kHz from the bandwidth edge. The reason for the greater offset of the blocker from the bandwidth edge is that when the E-UTRA bandwidth is 5MHz or greater, the single RB offset is calculated based on a 5MHz E-UTRA carrier, which has a larger guard in absolute terms. The justification for this is that it is unlikely that <5MHz E-UTRA carriers will be operated in bands where 5MHz or more can be operated.
	E-UTRA channel
BW of the lowest/highest carrier received [MHz]
	Interfering RB centre frequency offset to the lower/upper Base Station RF Bandwdith edge or sub-block edge inside a sub-block gap [kHz]
	Type of interfering signal

	1.4
	±(252.5+m*180),

m=0, 1, 2, 3, 4, 5
	1.4 MHz E-UTRA signal, 1 RB*

	3
	±(247.5+m*180),

m=0, 1, 2, 3, 4, 7, 10, 13
	3 MHz E-UTRA signal, 1 RB*

	5
	±(342.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	10
	±(347.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	15
	±(352.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	20
	±(342.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	Note*: 
Interfering signal consisting of one resource block is positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge.


Table 2: E-UTRA Narrowband blocking frequency offsets in 36.104
The NR specification follows the same approach as the E-UTRA specification for bandwidths of 5 – 20MHz. For bandwidths >20MHz, the single RB narrowband interferer offset is calculated assuming a 20MHz NR carrier. The justification for this is that where NR carriers of >20MHz are deployed, it is unlikely that narrow bandwidth carriers are deployed.
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset to  the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz)
	Type of interfering signal

	5
	±([342.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz

	10
	±([347.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	15
	±([352.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	20
	±([342.5]+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	25
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	20 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz

	30
	±([562.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	40
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	50
	±([552.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	60
	±([562.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	70
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	80
	±([552.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	90
	±([562.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	100
	±([557.5]+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 100
	

	NOTE:
Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the  lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap.


Table 3: NR Narrowband blocking frequency offsets in 38.104
For integrating NR into MSR, it was agreed that the MSR requirements for CS16 and CS17 shall be based on E-UTRA+NR requirements. In most cases, this has been followed (e.g. OBUE requirements differentiate BS capable of NR and BS not capable of NR, RX IM interferer offsets for NR are explicitly aligned to NR).

Agreement from [1]:

· Proposal 2: Requirements for LTE+NR only operation shall be defined on the basis of NR and LTE requirements only.
For narrowband blocking, the MSR requirement is not aligned with either the E-UTRA or the NR single RAT requirements. It is not clear why this is the case, and appears to not be in line with the WF in [1] or the handling of the other requirements. The difference in the requirement is of particular significance when considering bandwidths of greater than 20MHz. The NR requirement for a 100MHz carrier, where the spectrum utilization is 95,4% creates a gap of 0,92 MHz between the edge of the RB at the edge of the 100MHz carrier and the edge of the blocker PRB. If the existing MSR spec is followed, this gap is reduced to 0,61 MHz. Since the narrowband blocking is the dimensioning requirement for the UL fitler and phase noise reciprocity, this equates to in effect the same requirement as would be created by an increased UL spectrum utilization above the agreed level.
It is unlikely that where wider bandwidth NR carriers would be deployed, 3 MHz E-UTRA would also be deployed. Even if there would be such cases, it is not clear why a single RAT NR and single RAT E-UTRA BS would not need a requirement covering the case, whereas an MSR BS operating NR and E-UTRA would. 

Taking this into account, either the E-UTRA and NR requirement should be tightened, or the MSR requirement should be aligned to NR and E-UTRA. Considering the previous agreements in [1], the most obvious way forward would be to align the MSR specification to E-UTRA and NR.

Proposal 1: Align the narrowband blocking requirement for CS16 and CS17 to the NR and E-UTRA requirements.

3 Conclusion

This paper has considered the NBB requirement for MSR operation with E-UTRA and NR. The current requirement leads to a different UL filtering dimensioning for an MSR BS compared to a BS operating either RAT as single RAT. It is not apparent why this should be the case.
Proposal 1: Align the narrowband blocking requirement for CS16 and CS17 to the NR and E-UTRA requirements.
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