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1. Introduction
In last RAN4 AdHoc-1801 meeting, NR overlapping bands combined with SS block pattern issue when performing initial cell search is introduced when revise [1] to [2]. However, this was not been discussed since lack of time. This paper resubmit this problem with some further update.

2. Discussion
Overlapping bands are existing in UE spec because of some regional requirements or different implementation considerations. UE supporting overlapping bands could be typical in the future. For example, n78 (3.3GHz ~ 3.8GHz) is entirely a subset of n77 (3.3GHz ~ 4.2GHz). 

	NR Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	n78 
	3300 MHz
	–
	3800 MHz 
	3300 MHz
	–
	3800 MHz 
	TDD

	n77 
	3300 MHz
	–
	 4200 MHz
	3300 MHz
	–
	 4200 MHz
	TDD


The initial cell search process involves searching possible SS entries for each band. Under current scheme, the synchronization raster definition for these overlapping bands could be also overlapping. Also take n77 and n78 as an example below: 

	NR Operating Band
	SS  Block SCS
	Range of GSCN

(First – <Step size> – Last)

	n77
	30kHz
	9460 - <1> -  10079

	n78
	30kHz
	9460 - <1> -  9801


There are two different SS block mapping patterns defined for 30kHz SCS. In RAN4#85, the following proposal was agreed. 

“Proposal: In TS38.101-1, define Case C as the default SS/PBCH block mapping pattern for the bands with 30KHz as the default SCS, and list the exception bands for which Case B is the default.”

From the most recent endorsed draft CR [3], SS block pattern has been captured in Table 5.4.3.3-1 as below.

Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1)

	NR Operating Band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n1
	15 kHz
	Case A
	7039 – <1> – 7224

	n2
	15 kHz
	Case A
	6439 – <1> – 6624

	n3
	15 kHz
	Case A
	6022 – <1> – 6258

	n5
	15 kHz
	Case A
	2902 – <1> – 2973

	
	30 kHz
	Case B
	2911 – <1> – 2964

	n7
	15 kHz
	Case A
	[8740 – <1> – 8958]

	n8
	15 kHz
	Case A
	3091 – <1> – 3192

	n20
	15 kHz
	Case A
	2644 – <1> – 2727

	n28
	15 kHz
	Case A
	2533 – <1> – 2667

	n38
	15 kHz
	Case A
	[8572 – <1> – 8958]

	n41
	15 kHz
	Case A
	[9069] – <TBD> – [9199]

	
	30 kHz
	Case C
	9070 – <1> – 9198

	n50
	15 kHz
	Case A
	4780 – <1> – 5049

	n51
	15 kHz
	Case A
	4762 – <1> – 4764

	n66
	15 kHz
	Case A
	7039 – <1> – [7326]

	
	30 kHz
	Case B
	7048 – <1> – [7317]

	n70
	15 kHz
	Case A
	6655 – <1> – [6726]

	n71
	15 kHz
	Case A
	2062 – <1> – 2166

	n74
	15 kHz
	Case A
	4924 – <1> – 5052

	n75
	15 kHz
	Case A
	[4780 – <1> – 5049]

	n76
	15 kHz
	Case A
	[4762 – <1> – 4764]

	n77
	30 kHz
	Case C
	  9628 – <1> – 10247

	n78
	30 kHz
	Case C
	9628 – <1> – 9969

	n79
	30 kHz
	Case C
	[10393] – <TBD> – [10802]

	NOTE 1:
SS Block pattern is defined in section 4.1 in [TS 38.213].


By defining this, there was no more confusion for the default pattern a particular band should use. However, there were still the possibility that confusion might remain. To be more specific, for a UE which supports two overlapping bands both with 30kHz SS SCS, if the two bands have different SS block patterns, the UE may encounter confusion on which pattern is actually deployed on the SS entries within the overlapping region, then it may have to do duplicate cell search process under different patterns assumptions.
So if a single pattern could be by default used by overlapping bands which all use 30kHz SS SCS, it would be a guarantee of no duplicate cell search which is beneficial for UE. Just as the overlapping bands n77, n78 both use the same SS block pattern Case C.
Proposal: If two overlapping bands have default 30kHz SCS, the same default SS/PBCH block mapping pattern (Case B or Case C) is adopted for these bands.

FFS: In TS38.101-1, which specific SS/PBCH block mapping pattern is adopted in case of LTE-NR coexistence bands overlap with frequency bands that do not support LTE-NR coexistence.
3. Conclusion
In this paper the problem of overlapping bands was introduced and following two proposals were provided:
Proposal: If two overlapping bands have default 30kHz SCS, the same default SS/PBCH block mapping pattern (Case B or Case C) is adopted for these bands.

FFS: In TS38.101-1, which specific SS/PBCH block mapping pattern is adopted in case of LTE-NR coexistence bands overlap with frequency bands that do not support LTE-NR coexistence.
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