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Introduction
In RAN1#92bis, the following agreement was made on RMSI [1]:
	
Agreements:
· For {SSB SCS, PDCCH SCS} = {240, 120} kHz, remove the configurations with [image: ]=2 for Pattern 2 in Table 13-10 in TS 38.213.




In addition, an LS was sent to RAN4 and RAN2 requesting the inputs on RMSI CORESET configuration for the band with 15kHz SSB SCS and 10MHz minimum channel bandwidth [2]. Meanwhile RAN4 made the agreement in RAN4#86bis to modify the definition of the SS Raster, including the change of the SS raster interval from 900kHz to 1200kHz for whole frequency range [0, 3GHz] [3], and the SS raster step size for band n41 to 9 when SSB SCS=15kHz, and 3 when SSB SCS=30kHz.
In this contribution, we discuss remaining RMSI issues as well as the impact of RAN4’s change of the SS raster definition on the RMSI CORESET design.
[bookmark: _Toc506923672]RMSI CORESET configurations for supporting band n41
An SS raster indicates the frequency position of the SS/PBCH with the corresponding global synchronization raster number (GSCN). The synchronization raster and the subcarrier spacing of the synchronization block are defined separately for each band. To avoid the detection ambiguity caused by two different SS raster definition within the same frequency range 2400-3000 MHz, RAN4 modified the SS raster for frequency range [0, 3GHz] in RAN4#86bis as shown in Table 1 [4]:
[bookmark: _Hlk511981459]Table 1: GSCN parameters for the global frequency raster (Table 5.4.3.1-1 in [5]) 
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 2700 3000 MHz
	N * 1200kHz + M * 50 kHz, 
N=1:2499, M ϵ {1,3,5} (Note 1)
N * 900kHz + M * [TBD 70 -100 kHz] 
N=1:3000, M=-1:1
	3N + (M-3)/2
	2 – 7498

	2400 3000 – 24250 MHz
	2400 3000 MHz + N * 1.44 MHz 
N= 0:1517314756
	7499 + N
	7499 – 22255

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	22256+ N
	22256– 26639

	NOTE 1:	The default value for operating bands with SCS spaced channel raster is M=3.



As shown in Table 1, the same SS raster definition applies to the frequency range [0, 3GHz]. In addition, RAN4 made the decision on the step size for band n41: The step size is 9 when SSB SCS is 15kHz (i.e., the SS raster interval of 3600kHz), and 3 (i.e., the SS raster interval of 1200kHz) when SSB SCS is 30kHz, as shown in Table 2.
Table 2 also shows the bands n7 and n41, as well as n38 and n41, have overlapping GSCN. Because of the overlapping GSCN, when a UE detects an GSCN, the UE may not know the band that GSCN is associated with. Thus, if two bands, e.g., n38 and n41, have different RMSI configuration tables, there is still an ambiguity on which table should be used. 
Observation 1: 

RAN4 has agreed to have the same SS raster definition for under 3GHz. The ambiguity of the GSCN detection mentioned in LS (R1-1805712)  due to the potential small frequency offsets between two GSCNs for overlapping bands in frequency range [2.7GHz 3GHz] becomes the ambiguity of the band after the detection of GSCN because of the same GSCN may be associated with two bands.

Table 2: Applicable SS raster entries per operating band (FR1) (Table 5.4.3.3 in [5]) 
	NR Operating Band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n1
	15 kHz
	Case A
	[5279 – <1> – 5419]


	n2
	15 kHz
	Case A
	[4829 – <1> – 4969]

	n3
	15 kHz
	Case A
	[4517 – <1> – 4693]

	n5
	15 kHz
	Case A
	[2177 – <1> – 2230]

	
	30 kHz
	Case B
	[2183 – <1> – 2224]

	n7
	15 kHz
	Case A
	[6554 – <1> – 6718]

	n8
	15 kHz
	Case A
	[2318 – <1> – 2395]

	n20
	15 kHz
	Case A
	[1982 – <1> – 2047]

	n28
	15 kHz
	Case A
	[1901 – <1> – 2002]

	n38
	15 kHz
	Case A
	[6431 – <1> – 6544]

	n41
	15 kHz
	Case A
	[6246 – <9> – 6714][9069] – <TBD> – [9199]

	
	30 kHz
	Case C
	[6252 – <3> – 6714][9070 – <1> – 9198]

	n50
	15 kHz
	Case A
	[3584 – <1> – 3787]

	n51
	15 kHz
	Case A
	[3572 – <1> – 3574]

	n66
	15 kHz
	Case A
	[5279 – <1> – 5494]

	
	30 kHz
	Case B
	[5285 – <1> – 5488]

	n70
	15 kHz
	Case A
	[4993 – <1> – 5044]

	n71
	15 kHz
	Case A
	[1547 – <1> – 1624]

	n74
	15 kHz
	Case A
	[3692 – <1> – 3790]

	n75
	15 kHz
	Case A
	[3584 – <1> – 3787]

	n76
	15 kHz
	Case A
	[3572 – <1> – 3574]

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

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

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

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



In RAN1#92bis, a number of options were discussed on how to support RMSI CORESET configurations for the case of {15kHz, 10MHz} for band n41. In the LS to RAN4 [2], the following options are listed . 

· Option 1: 
Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, which are defined for supporting {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz}, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} without changing the SS raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz};

· The one reserved row in the table 13-1 and four reserved rows in the table 13-2 may also be used to support the additional CORESET configurations for band n41 if necessary.

· Option 2: 
Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} with the change of the SS raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} to be the same as that defined for {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz};

· Option 3:
Introduce new RMSI CORESET configuration tables for band n41 by the use of four bits from PBCH, similar with the tables supporting other combinations of {SSB SCS, minimum channel BW}. 

· Option 4:  
Use five bits from MIB to define RMSI CORSET configuration tables for band n41.

Although RAN4 has adopted the same SS raster definition for all bands under 3GHz, the issues mentioned in LS (R1-1805712) still exist and the options listed in the LS are still valid. Thus, RAN1 may still need to wait for the response from RAN2 and RAN4 before making the decision on which on the options in the LS (R1-1805712) should be used.

Observation 2: 

Although RAN4 has adopted the same SS raster definition for all bands under 3GHz, the issues mentioned in LS (R1-1805712) still exist and the options listed in the LS are still valid. Thus, RAN1 may still need to wait for the response from RAN2 and RAN4 before making the decision on which on the options in the LS (R1-1805712) should be used.
Impact of new SS raster definition for all bands under 6GHz, except band n41
RAN1 has so far defined RMSI CORESET configurations for all combinations of {SSB SCS, minimum channel BW} defined in RAN4, except the case of {SSB SCS, minimum channel BW}={15kHz, 10MHz}. The RMSI CORESET configurations for SSB SCS = 15kHz and 30kHz are defined based on the 1.44 MHz, which covers the both 900kHz and 1.44 MHz for previous SS raster definition and both 1.2MHz and 1.44 MHz for the new SS raster definition for under 6GHz cases. After rechecking with the existing RMSI CORESET configuration tables, it seems the following changes are needed due to the new SS raster definition.

Proposal 1: 

======= TEXT PROPOSAL FOR TS 38.213 =============

Table 13-2: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz

	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	5

	01
	1
	24
	2
	6

	12
	1
	24
	2
	7

	23
	1
	24
	2
	8

	4
	1
	24
	3
	5

	35
	1
	24
	3
	6

	46
	1
	24
	3
	7

	57
	1
	24
	3
	8

	68
	1
	48
	1
	18

	79
	1
	48
	1
	20

	810
	1
	48
	2
	18

	911
	1
	48
	2
	20

	1012
	1
	48
	3
	18

	1113
	1
	48
	3
	20

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved




Conclusion
In this contribution, we discussed the remaining issues on RMSI CORESET, and made the following proposals. 
Observation 1: 

RAN4 adopted the same SS raster definition for all bands under 3GHz. The ambiguity of the GSCN detection mentioned in LS (R1-1805712)  due to the potential small frequency offsets between two GSCNs for overlapping bands in frequency range [2.7GHz 3GHz] now becomes the band ambiguity after the detection of GSCN because of the same GSCN may be associated with two bands.

Observation 2: 

For the new SS raster definition adopted in RAN4 for bands under 3GHz, the issues mentioned in LS (R1-1805712) still exist and the options listed in the LS are still valid. Thus, RAN1 may still need to wait for the response from RAN2 and RAN4 before deciding which of the options in the LS (R1-1805712) should be used.

Proposal 1: 

======= TEXT PROPOSAL FOR TS 38.213 =============

Table 13-2: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz

	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	5

	01
	1
	24
	2
	6

	12
	1
	24
	2
	7

	23
	1
	24
	2
	8

	4
	1
	24
	3
	5

	35
	1
	24
	3
	6

	46
	1
	24
	3
	7

	57
	1
	24
	3
	8

	68
	1
	48
	1
	18

	79
	1
	48
	1
	20

	810
	1
	48
	2
	18

	911
	1
	48
	2
	20

	1012
	1
	48
	3
	18

	1113
	1
	48
	3
	20

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved
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