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Introduction
At the latest RAN plenary meeting, RAN#93-e, the updated Basket WID on adding channel bandwidth support to existing NR bands was approved [1]. It captures proposed new channel bandwidths for n79 based on the market demand as follows. 
“This band is one of the important 5G bands in Korea which is announced for local 5G uses recently. In order to fully utilize the possible channel bandwidth of the national spectrum plan on n79, i.e., 10MHz block, it is proposed to introduce 10, 20, 30MHz, and 70, 90MHz which are not specified for n79 currently.”
In addition, it was also agreed that RedCap devices, which need narrower channel bandwidths than 40 MHz, could support the band n79 [2]. Therefore, the proposed new channel bandwidths for n79 shall be specified prior to discussing the RedCap requirements for n79.
As promised in the last meeting, we have contacted some vendor companies to see if any possible solutions they have in mind to resolve the issue of the sync raster, i.e., synchronization signal (SS) raster, for the new channel bandwidth introduction within the time plan of Rel-17. In this contribution, we provide the result of the discussion, and our view on the other RF requirements which have to be discussed in this meeting.
Discussion
Sync rater for narrower channel bandwidths
As noted in the update WID, one issue that has to be resolved for adding new channel bandwidths to n79 would be the SS raster which is currently defined as follows [3]. 
Table 1: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

	n77
	30 kHz
	Case C
	7711 – <1> – 8329

	n78
	30 kHz
	Case C
	7711 – <1> – 8051

	n79
	30 kHz
	Case C
	8480 – <16> – 8880


Since the step size within the range of GSCN is based on the minimum channel bandwidths of each band, proposing new minimum channel bandwidth should have an impact to the existing SS raster for a certain band. Therefore, as other adjacent NR bands having a minimum channel bandwidth of 10 MHz such as n77 and n78, the surest method would be changing the step size from 16 to 1 so that a UE supporting the proposed narrower channel bandwidths is able to identify the set of possible frequency location of the SS Block.
On the other hand, introducing such lower step size for the new scenarios (e.g., local 5G, RedCap) might increase a search time for the initial access, power consumption and device complexity. In addition, the possible impact to the legacy UE designed for the current sparse sync raster on the market should be considered. 
Observation 1: Legacy UEs and its impact to the increase in the device complexity should be considered when changing the sync raster for new channel bandwidths narrower than 40 MHz in n79.
[bookmark: _Hlk85534560]Therefore, a flexible method having two different step sizes for the band n79 was proposed during the offline discussion. As proposed in Table 2, from Rel-17, the legacy UE or the UE supporting the channel bandwidths more than or equal to 40 MHz could keep the existing sync raster. However, the UE supporting the channel bandwidth narrower than 40 MHz should support the new sync raster, and the network would control and decide synchronization signal locations based on its deployment scenarios. 
Table 2: Proposed SS raster entries for n79
	[bookmark: _Hlk85549806]NR operating band
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

	n79
	30 kHz
	Case C
	8480 – <16> – 8880 (1)

	
	
	
	8475 – <1> – 8884 (2)

	NOTE 1:	The SS raster entries apply for channel bandwidths larger than or equal to 40 MHz
NOTE 2:	The SS raster entries apply for channel bandwidths smaller than 40 MHz


Proposal 1: The flexible method having two different step sizes for the band n79 shall be adopted as proposed in Table 2.
Other RF requirements
Since the band n79 supports the maximum channel bandwidth up to 100 MHz already, no dedicated MPR or A-MPR is observed, we do not expect that there is a big issue on the RF requirement that has to be resolved for the new channel bandwidths. The parameters belonging to the band n79 in the current RF specifications are listed as follows.
Table 3: Sections to be updated for new channel bandwidths of n79
	Specification
	Section
	Section Title
	Note
	Draft CR

	38.101-1
	5.3.5
	UE channel bandwidth per operating band
	
	[4]

	
	5.4.3.3
	Synchronization raster entries for each operating band
	Proposal 1
	

	
	7.3.2
	Reference sensitivity power level
	Proposal 2
	

	38.104
	5.3.5
	BS channel bandwidth per operating band
	
	[5]

	
	5.4.3.3
	Synchronization raster entries for each operating band
	Proposal 1
	


As the reference sensitivity level in the spec has been updated with equation-based approach in order to simplify the FR1 REFSENS table format [3], we believe that the REFSENS of the new bandwidths proposed to n79 should also apply to the existing equation with its uplink configuration based on the scalability. Although the original REFSENS levels of n79 were identical with n78 for the existing channel bandwidths, in our view, it would be also a safe option to add the new channel bandwidth only while keeping the current equation for n79. 
Table 4: Proposed two antenna port reference sensitivity QPSK PREFSENS for n79
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n781
	15
	10, 15, 20, 25, 30, 40, 50
	-95.8 + 10log10(NRB/50)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	-96.5 + 10log10(NRB/11)
	

	n791
	15
	10, 20, 30, 40, 50
	-89.6 + 10log10(NRB/216)
	TDD

	
	30
	10, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-89.7 + 10log10(NRB/106)
	

	
	60
	10, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-89.9 + 10log10(NRB/51)
	


Observation 2: Although the original REFSENS of n79 were identical with n78 for the existing channel bandwidths, the current equation for n79 would also be safe.
Proposal 2: The reference sensitivity level of the new bandwidths proposed to n79 should also apply to the existing equation with its uplink configuration based on the scalability.
Conclusion
In this paper, we provide a possible solution to resolve the issue of the sync raster for the new channel bandwidth introduction based on the result of the offline discussion. Our views on the related RF requirements are also proposed to complete the work on time for the market and other WI. Discussed observations and proposals are captured as follows.
Observation 1: Legacy UEs and its impact to the increase in the device complexity should be considered when changing the sync raster for new channel bandwidths narrower than 40 MHz in n79.
Proposal 1: The flexible method having two different step sizes for the band n79 shall be adopted as proposed in Table 2.
Observation 2: Although the original REFSENS of n79 were identical with n78 for the existing channel bandwidths, the current equation for n79 would also be safe.
Proposal 2: The reference sensitivity level of the new bandwidths proposed to n79 should also apply to the existing equation with its uplink configuration based on the scalability.
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