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1. Introduction

In the RAN4 #85 meeting was agreed to define Narrow Band Blocking requirement only for re-farming bands, since there are unlikely to be narrow band blockers in the 3.3 – 4.2 GHz and 4.4 – 4.9 GHz bands. In [1] the rest of the values for the frequency offset for sub-carrier spacing of 15 kHz were agreed, however the values for the channel bandwidth of 50 MHz and 60 MHz in [2] for sub-carrier spacing of 30 kHz are still TBD. In this contribution we provide an explanation for the not applicability of this requirement for wide BWs.
2. Discussion
2.1 Background
In 38.101-1 [2] the narrow band blocking requirement is defined as follows:

This requirement is measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing. 
The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1. For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part.

Table 7.6.3.2-1: Narrow Band Blocking

	NR band
	Parameter
	Unit
	Channel Bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz

	n1 ,n2, n3, n5, n7, n8, n20, n28, n41, n50, n51,  n66, n70, n71, n74, n75, n76
	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	
	16
	13
	14
	16
	16
	16
	16
	16

	
	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55

	
	Fuw (offset SCS= 15 kHz)
	MHz
	2.7075
	5.2125
	7.7025
	10.2075
	13.0275
	20.5575
	NA
	NA

	
	Fuw (offset SCS= 30 kHz)
	MHz
	NA
	NA
	NA
	NA
	
	
	TBD
	TBD

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	NOTE 1: The transmitter shall be set a 4 dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The PREFSENS power level is specified in Table 7.3.1-1 and Table 7.3.1-1a for two and four antenna ports, respectively.


2.2 Co-existence with GSM

Table 1 provides a list of the frequency bands in GSM, which are compared to the NR re-farming bands defined in [2]. The rows marked in green represent the bands which are compatible to NR re-farming bands such as the GSM-850 with UL (824.2 – 848.8) MHz and DL (869.2 – 893.8) MHz is compatible with n5, E-GSM-900 with UL (880 – 915.0) MHz and DL (925.0 – 960.0) MHz is compatible with n8 and DCS – 1800 with UL (1710.2 – 1784.8) MHz and DL (1805.2 – 1879.8) MHz is compatible with n3.
Table 1: List of GSM frequency bands

	GSM band
	ƒ (MHz)
	Uplink (MHz)
(Mobile to Base)
	Downlink (MHz)
(Base to Mobile)
	Channel number
	NR re-farming bands

	T-GSM-380
	380
	380.2 – 389.8
	390.2 – 399.8
	dynamic
	

	T-GSM-410
	410
	410.2 – 419.8
	420.2 – 429.8
	dynamic
	

	GSM-450
	450
	450.6 – 457.6
	460.6 – 467.6
	259 – 293
	

	GSM-480
	480
	479.0 – 486.0
	489.0 – 496.0
	306 – 340
	

	GSM-710
	710
	698.2 – 716.2
	728.2 – 746.2
	dynamic
	

	GSM-750
	750
	777.2 – 792.2
	747.2 – 762.2
	438 – 511
	

	T-GSM-810
	810
	806.2 – 821.2
	851.2 – 866.2
	dynamic
	

	GSM-850
	850
	824.2 – 848.8
	869.2 – 893.8
	128 – 251
	5

	P-GSM-900
	900
	890.0 – 915.0
	935.0 – 960.0
	1 – 124
	

	E-GSM-900
	900
	880.0 – 915.0
	925.0 – 960.0
	975 – 1023, 0 - 124
	8

	R-GSM-900
	900
	876.0 – 915.0
	921.0 – 960.0
	955 – 1023, 0 - 124
	

	T-GSM-900
	900
	870.4 – 876.0
	915.4 – 921.0
	dynamic
	

	DCS-1800
	1800
	1710.2 – 1784.8
	1805.2 – 1879.8
	512 – 885
	3

	PCS-1900
	1900
	1850.2 – 1909.8
	1930.2 – 1989.8
	
	


Table 2: List of NR re-farming bands compatible to GSM

	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz

	n5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz

	n8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz


The narrow band blocking has been defined due to the presence of an unwanted narrow band CW interferer and in order to protect due to potential co-existence with GSM. The list of NR-refarming bands compatible to GSM are n3, n5 and n8. As can be seen in Table 1 considering the number of channels within the bands, the channel raster in GSM is 200 kHz, which can be potential interference for the NR-refarming bands listed in Table 2. 
For n5 and n8 with a channel bandwidth of 25 MHz and 35 MHz, respectively a NBB definition for channel BW higher than 40 MHz is not required. For the case of n3 with a bandwidth of 74 MHz a NBB could be considered, however the GSM co-existence in the same band for the wide bandwidth such as 50 MHz, 60 MHz, 80 MHz, 100 MHz is highly unlikely, especially taking into consideration the additional required gap for deployment between both systems.
Observation 1:
The co-existence with GSM in NR considering wide channel bandwidth is highly unlikely, therefore NBB requirement for FR1 is not required for wide channel bandwidths such as 50 MHz, 60 MHz, 80 MHz, 100 MHz.
3. Conclusions
In this contribution we have discussed about the definition of narrow band blocking for FR1. In summary, we have made the following observation: 

Observation 1:
The co-existence with GSM in NR considering wide channel bandwidth is highly unlikely, therefore NBB requirement for FR1 is not required for wide channel bandwidths such as 50 MHz, 60 MHz, 80 MHz, 100 MHz.
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