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Introduction
In RAN1#91 meeting, the following agreements were made on RMSI [1]
	Agreements:
· NR supports RMSI CORESET configuration such that the total bandwidth covering that of the SS/PBCH blocks and the initial active DL BWP containing RMSI CORESET when they occur in different time instances is confined within minimum carrier bandwidth
· NR supports RMSI CORESET configuration such that the total bandwidth covering that of the SS/PBCH blocks and the initial active DL BWP containing RMSI CORESET when they occur in the same time instance or different time instances is confined within UE minimum bandwidth 
· Note: the above doesn’t prohibit the case when the SS/PBCH blocks are fully contained within the initial active DL BWP containing RMSI CORESET

Agreements:
· RMSI CORESET configuration supports one-to-one association between one SS/PBCH block and one RMSI in wideband operation
· RAN1 makes decision in this week on whether to support RMSI CORESET configuration with many-to-one association between multiple SS/PBCH blocks and one RMSI in wideband operation
· No RRC impact is expected

Agreements:
· For RMSI CORESET configuration, support the following combinations of different numerologies for SS/PBCH blocks and the RMSI CORESETs in different time instances:
· {SSB SCS, RMSI SCS} = {{15, 30}, {30, 15}, {120, 60}, {240, 60}, {240, 120}} kHz

Agreements:
· Confirm the following working assumption
· (Working assumption) PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SSB burst set for the same centre frequency
· All of the RMSI CORESETs associated the SS/PBCH blocks within an SSB burst set should have the same settings (including time duration) except time-domain location related properties 
· FFS details of the time-domain related properties

Agreements:
· RMSI TTI is 160ms from RAN1 perspective

Agreement: RMSI PDCCH REG bundle size is 6 PRBs
Agreements:
· When the SS/PBCH blocks and corresponding RMSI CORESETs occur in different time instances,
· The UE assumes that the RMSI CORESET monitoring window corresponding to an SS/PBCH block in the radio frame satisifies the condition mod(SFN,2)=0
· Note: RMSI scheduling periodicity is up to gNB implementation

Agreements:
· When the SS/PBCH blocks and corresponding RMSI CORESETs occur in different time instances,
· Configuration of the RMSI CORESET monitoring window
· The monitoring window is associated with one SS/PBCH block in a burst set 
· monitoring window position, FFS details
· monitoring window duration 2 slots
· FFS The candidate symbol position(s) 

Agreements:
· NR does not support RMSI CORESET configuration with many-to-one association between multiple SS/PBCH blocks and one RMSI in wideband operation.
· In Rel-15, NR does not support RMSI search space sets configuration where the SS/PBCH blocks and corresponding RMSI search space sets occur in the same time instances if the carrier frequency is lower than 6GHz.

Working assumption:
· NR supports RMSI search space sets configuration for the following combinations with the same numerologies of the SS/PBCH block, the RMSI search space sets, and PDSCH, where the SS/PBCH blocks, and corresponding RMSI search space sets and PDSCH occur in the same time instances.
· {SSB SCS, RMSI PDSCH SCS} = {120, 120} kHz
· Two symbols for PDCCH and two symbols for PDSCH.
· Note: This is pattern 3 in the RMSI search space sets configuration table. 
· NR supports RMSI search space sets configuration for the following combinations with different numerologies of the SS/PBCH block and the RMSI PDSCH, when the SS/PBCH blocks and corresponding RMSI PDSCH occur in the same time instances.
· {SSB SCS, RMSI PDSCH SCS} = {120, 60}, {240, 120} kHz 
· Note: This is pattern 2 in the RMSI search space sets configuration table. 

Working assumption:
· For pattern 3, the RMSI CORESET monitoring window associated with the SS/PBCH block SSB_i in a burst set, is defined as follows:
· The starting symbol index R for the RMSI CORESET monitoring window is the same as the starting symbol of the SSB;
· The duration of the monitoring window is 1;
· For pattern 2, the RMSI CORESET monitoring window associated with the SS/PBCH block SSB_i in a burst set, is defined as follows:
· The starting symbol index R for the RMSI CORESET monitoring window occurs earlier than the SSB symbols in the same slot or one slot before;
· The duration of the monitoring window is 1;
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Agreement:
· NR supports RMSI PDCCH aggregation levels of 4 CCEs, 8 CCEs, 16 CCEs.

Working assumption:
· The frequency offset in PRB level between RMSI CORESET and SS/PBCH block in the table is define as the frequency difference from the lowest PRB of RMSI to the lowest PRB of SS/PBCH block
· Note: The offset in subcarrier level between the edge of SS/PBCH block PRB and RMSI CORESET PRB grid is indicated by PRB grid offset (SSB-subcarrier-offset) in PBCH (5 bits for below-6GHz and 4 bits for above-6GHz)
· For each of the following combination of SS/PBCH SCS and RMSI CORESET SCS, the multiplexing patterns between SS/PBCH block and RMSI (CORESET and PDSCH), RMSI CORESET BW, RMSI CORESET duration, and PRB-level offset are jointly coded in a table using 4 bits of RMSI configuration in NR-PBCH.
· {SSB SCS, RMSI SCS} = {15, 15}, {15, 30}, {30, 15}, {30, 30}, {120, 60}, {120,120},{240, 60}, {240, 120}} kHz
· Definition for the multiplexing pattern tables SS/PBCH SCS and RMSI CORESET SCS
· “Pattern 1” refers to the multiplexing pattern that SS/PBCH block and RMSI CORESET occur in different time instances, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET overlap
· “Pattern 2” refers to the multiplexing pattern that SS/PBCH block and RMSI CORESET occur in different time instances, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET do not overlap
· “Pattern 3” refers to the multiplexing pattern that SS/PBCH block and RMSI CORESET occur in the same time instance, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET do not overlap
· Note: The following figure is for information purpose only.




Table 1 {SSB SCS, RMSI SCS} = {15, 15}kHz
	Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1 
	24 
	2 
	0 

	2
	Pattern 1 
	24 
	2 
	2 

	3
	Pattern 1 
	24 
	2 
	4 

	4 
	Pattern 1 
	24 
	3 
	0 

	5
	Pattern 1 
	24 
	3 
	2 

	6
	Pattern 1 
	24 
	3 
	4 

	7
	Pattern 1 
	48 
	1 
	12

	8
	Pattern 1 
	48 
	1 
	16

	9 
	Pattern 1 
	48 
	2 
	12 

	10
	Pattern 1 
	48 
	2 
	16 

	11
	Pattern 1 
	48 
	3 
	12 

	12
	Pattern 1 
	48 
	3 
	16 

	13
	Pattern 1 
	96 
	1 
	38

	14
	Pattern 1 
	96 
	2 
	38 

	15
	Pattern 1 
	96 
	3 
	38 

	16
	Reserved 



Table 2 {SSB SCS, RMSI SCS} = {15, 30}kHz
	Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1
	24
	2
	6

	2
	Pattern 1
	24
	2
	7

	3
	Pattern 1
	24
	2
	8

	4 
	Pattern 1
	24
	3
	6

	5
	Pattern 1
	24
	3
	7

	6
	Pattern 1
	24
	3
	8

	7
	Pattern 1
	48
	1
	18

	8
	Pattern 1
	48
	1
	20

	9 
	Pattern 1
	48
	2
	18

	10
	Pattern 1
	48
	2
	20

	11
	Pattern 1
	48
	3
	18

	12
	Pattern 1
	48
	3
	20

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved



Table 3 {SSB SCS, RMSI SCS} = {30, 15}kHz
	Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1
	48
	1
	2

	2
	Pattern 1
	48
	1
	6

	3
	Pattern 1
	48
	2
	2

	4 
	Pattern 1
	48
	2
	6

	5
	Pattern 1
	48
	3
	2

	6
	Pattern 1
	48
	3
	6

	7
	Pattern 1
	96
	1
	28

	8
	Pattern 1
	96
	2
	28

	9 
	Pattern 1
	96
	3
	28

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved



Table 4 {SSB SCS, RMSI SCS} = {30, 30}kHz
	Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1
	24
	2
	0

	2
	Pattern 1
	24
	2
	1

	3
	Pattern 1
	24
	2
	2

	4 
	Pattern 1
	24
	2
	3

	5
	Pattern 1
	24
	2
	4

	6
	Pattern 1
	24
	3
	0

	7
	Pattern 1
	24
	3
	1

	8
	Pattern 1
	24
	3
	2

	9 
	Pattern 1
	24
	3
	3

	10
	Pattern 1
	24
	3
	4

	11
	Pattern 1
	48
	1
	12

	12
	Pattern 1
	48
	1
	14

	13
	Pattern 1
	48
	1
	16

	14
	Pattern 1
	48
	2
	12

	15
	Pattern 1
	48
	2
	14

	16
	Pattern 1
	48
	2
	16



Table 5 {SSB SCS, RMSI SCS} = {120, 60}kHz
	 Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1
	48
	1
	0

	2
	Pattern 1
	48
	1
	8

	3
	Pattern 1
	48
	2
	0

	4 
	Pattern 1
	48
	2
	8

	5
	Pattern 1
	48
	3
	0

	6
	Pattern 1
	48
	3
	8

	7
	Pattern 1
	96
	1
	28

	8
	Pattern 1
	96
	2
	28

	9 
	Pattern 2
	48
	1
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	10
	Pattern 2
	48
	1
	[49] 

	11
	Pattern 2
	48
	[2]
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	12
	Pattern 2 
	48
	[2]
	[49] 

	13
	Pattern 2
	[96] 
	1
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	14
	Pattern 2
	[96] 
	1 
	[97] 

	15
	Pattern 2
	[96] 
	[2]
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	16
	Pattern 2 
	[96] 
	[2]
	[97] 



Note: Configurations 13, 14, 15, and 16 are supported only when carrier bandwidth is larger than 100MHz

Table 6 {SSB SCS, RMSI SCS} = {120, 120}kHz
	Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1
	24
	2
	0

	2
	Pattern 1
	24
	2
	4

	3
	Pattern 1
	48
	1
	14

	4 
	Pattern 1
	48
	2
	14

	5
	Pattern 3
	24
	2
	[-21] if PRG grid not aligned and [-20] if PRG grid aligned 

	6
	Pattern 3
	24
	2
	24

	7
	Pattern 3
	[48]
	2
	[-21] if PRG grid not aligned and [-20] if PRG grid aligned 

	8
	Pattern 3
	[48]
	2
	[48]

	9 
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved



Note: Configurations 7 and 8 are supported only when carrier bandwidth is larger than 100MHz

Table 7 {SSB SCS, RMSI SCS} = {240, 60}kHz
	Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1
	96
	1
	0

	2
	Pattern 1
	96
	1
	16

	3
	Pattern 1
	96
	2
	0

	4 
	Pattern 1
	96
	2
	16

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9 
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved



Table 8 {SSB SCS, RMSI SCS} = {240, 120}kHz
	Configuration Index 
	Multiplexing Pattern 
	CORESET BW in PRB 
	Number of Symbols for CORESET 
	Frequency Offset in PRB of RMSI CORESET numerology 

	1
	Pattern 1
	48
	1
	0

	2
	Pattern 1
	48
	1
	8

	3
	Pattern 1
	48
	2
	0

	4 
	Pattern 1
	48
	2
	8

	5
	Pattern 2
	24 
	1
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	6
	Pattern 2
	24 
	1
	[25] 

	7
	Pattern 2
	24 
	[2] 
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	8
	Pattern 2
	24 
	[2] 
	[25] 

	9 
	Pattern 2
	[48]
	1
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	10
	Pattern 2
	[48]
	1
	[49] 

	11
	Pattern 2
	[48]
	[2] 
	[-42] if PRG grid not aligned and [-41] if PRG grid aligned 

	12
	Pattern 2
	[48]
	[2] 
	[49] 

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved



Note: Configurations 9, 10, 11, and 12 are supported only when carrier bandwidth is larger than 100MHz
Working assumption:
· RMSI CORESET starting OFDM symbol and RMSI monitoring window timing Tables  
Table I-1 For Pattern 1 and sub6 GHz
	Configuration Index 
	Group offset X (msec)
	Number of search space sets per slot N
	M
	Starting OFDM symbol index
(note: l is CORESET duration)

	1
	0
	1
	1
	0

	2
	0
	2
	1
	{0, l}

	3
	2
	1
	1
	0

	4 
	2
	2
	1
	{0, l}

	5
	5
	1
	1
	0

	6
	5
	2
	1
	{0, l}

	7
	7
	1
	1
	0

	8
	7
	2
	1
	{0, l}

	9 
	0
	1
	2
	0

	10
	5
	1
	2
	0

	11
	0
	1
	1
	1

	12
	0
	1
	1
	2

	13
	2
	1
	1
	1

	14
	2
	1
	1
	2

	15
	5
	1
	1
	1

	16
	5
	1
	1
	2




Table I-2 For Pattern 1 and sub6 GHz
	Configuration Index 
	Group offset X (msec)
	Number of search space sets per slot N
	M
	Starting OFDM symbol index
(note: l is CORESET duration)

	1
	0
	1
	1
	0

	2
	0
	2
	1
	{0, 7}

	3
	2.5 
	1
	1
	0

	4 
	2.5
	2
	1
	{0, 7}

	5
	5
	1
	1
	0

	6
	5
	2
	1
	{0, 7}

	7
	0
	2
	1
	 {0, l}

	8
	2.5
	2
	1
	 {0, l}

	9 
	5
	2
	1
	 {0, l}

	10
	7.5
	1
	1
	 0

	11
	7.5
	2
	1
	 {0, 7}

	12
	7.5
	2
	1
	 {0, l}

	13
	0
	1
	2
	0

	14
	5
	1
	2
	0

	15
	Reserved

	16
	Reserved




Table I-3 For Pattern 2, and the combination of SS SCS = 120 kHz and RMSI CORESET SCS = 60 kHz
	Configuration Index 
	RMSI CORESET monitoring window timing (SFN and slot number)
	Starting OFDM symbol index
(note: l is CORESET duration, i is SSB index,
k = 0, 1, … 15)

	1
	The SFN of the RMSI CORESET monitoring window is the same as the corresponding SSB.
The slot number is the same as the one for the corresponding SSB.
	0, 1, 6, 7 
for i = 4k, 4k+1, 4k+2, 4k+3

	2
	Reserved

	3
	Reserved

	4 
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9 
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved




Table I-4 For Pattern 2, and the combination of SS SCS = 240 kHz and RMSI CORESET SCS = 120 kHz
	Configuration Index 
	RMSI CORESET monitoring window timing (SFN and slot number)
	Starting OFDM symbol index
(note: l is CORESET duration, i is SSB index,
k = 0, 1, … 15)

	1
	The SFN of the RMSI CORESET monitoring window is the same as the corresponding SSB.
The slot number is the same or one smaller than the one for the corresponding SSB according to the right entry.
	0, 1, 2 in the same slot as the SSB is mapped for i = 8k, 8k+1, 8k+2;
3,12,13,0,1 in in the previous slot where the SSB is mapped for 8k+3, 8k+4,8k+5,8k+6,8k+7

	2
	Reserved

	3
	Reserved

	4 
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9 
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved




Table I-5 For Pattern 3, and the combination of SS SCS = 120 kHz and RMSI CORESET SCS = 120 kHz
	Configuration Index 
	RMSI CORESET monitoring window timing (SFN and slot number)
	Starting OFDM symbol index
(note: l is CORESET duration, i is SSB index,
k = 0, 1, … 15)

	1
	The SFN of the RMSI CORESET monitoring window is the same as the corresponding SSB.
The slot number is the same as the one for the corresponding SSB.
	4, 8, 2, 6
for i = 4k, 4k+1, 4k+2, 4k+3

	2
	Reserved

	3
	Reserved

	4 
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9 
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved

	16
	Reserved



Working assumption:
· When the SS/PBCH blocks and corresponding RMSI search space sets occur for pattern 1 NR supports the configuration where the RMSI CORESET monitoring window associated with the SS/PBCH block SSB_i in a burst set is defined as follows:
· The RMSI CORESET monitoring window duration with RMSI numerology is 2 slots;
· The first slot index of the monitoring window of SSB_i 
· The first slot index S with RMSI numerology for a monitoring window of SSB_i, with respect to the SFN boundary, is determined by
· S = mod(X*n +  f(i), number of slots per frame in RMSI numerology)
· SFN index: 
· When floor((X*n +  f(i))/(number of slots per frame)) = 0, the SFN to carry the RMSI monitoring window is determined by mod(SFN,2)=0
· When floor((X*n +  f(i))/(number of slots per frame)) = 1, the SFN to carry the RMSI monitoring window is determined by mod(SFN-1,2)=0
· Note that this is an update of the previous agreements: mod(SFN,2)=0 applies to all the CORESETs
· Here:
· n = (RMSI SCS)/(15 kHz)
· X can be configured as {0, 2, 5, 7} when SSB SCS is 15kHz or 30kHz; and configured as {0, 2.5, 5, 7.5} when SSB SCS is 120kHz or 240kHz for pattern 1
·  f(i) = floor(i*M)
· M equals 1/2, if N=2 and X belongs to {0,2,5,7} 
· M = 1, if N=1 and X belongs to {0,2,5,7}
· M = 2, if N=1 and X belongs to {0,5}
· i is the SSB index of SSB_i 
· N is the number of search space sets per slot, which can be configured as {1, 2}
· The starting symbol index R for the RMSI CORESET monitoring window is determined as follows
· when N = 1, R = 0, l={1,2,3}, where l is the CORESET duration
· when N = 2, R is obtained with one of the following options, which will be selected in different use cases:
· R={0,l} for sub6GHz where l={1,[2],[3]} is the CORESET duration
· If SSB index is even, 0; if odd, l
· R={0,7} & {0,l} for over6GHz
· If SSB index is even, 0; if odd, 7
· At least for the 30kHz SSB SCS/15kHz RMSI SCS LTE-NR coexistence case, R = 1, or 2 should be supported
· The number of RMSI search space sets to monitor is at most one per SSB within duration of 14 symbols with RMSI numerology.




As shown above, significant progress was made in RAN1#91 for RMSI CORESET configuration. In this contribution, we will focus on the remaining issues on RMSI CORESET configuration.

Minimum Channel Bandwidth and NR SS Rasters
Minimum Channel Bandwidth
In RAN1#91, the following agreements were made:
Agreements:
· NR supports RMSI CORESET configuration such that the total bandwidth covering that of the SS/PBCH blocks and the initial active DL BWP containing RMSI CORESET when they occur in different time instances is confined within minimum carrier bandwidth

Based on the latest version of Table 5.3.5-1 in TS 38.101-1 and Table 5.3.5-1 in TS 38.101-2, and the RAN4 LS [2], the following combinations of the SSB SCS and the minimum carrier bandwidth need to be considered in the RMSI CORESET design:

Table 2-1 SSB SCS and NR Minimum Channel Bandwidths

	SCS (kHz)
	5 MHz
	10 MHz
	40 MHz
	50MHz
	100MHz

	15
	Yes
	Yes (Note 1)
	Yes (Note 2)
	
	

	30
	
	Yes (Note 1)
	Yes (Note 2)
	
	

	120
	
	
	
	Yes 
	Yes 

	240
	
	
	
	
	Yes 



Note 1: Some bands, e.g., n77, n78 support the combination of {SCS, minimum BW}={15kHz, 10MHz} and {30kHz, 10MHz}; 
Note 2: Some bands, e.g., n79, support the combination of {SCS, minimum BW}={15kHz, 40MHz} and {30kHz, 40MHz};

Definition of NR SS Rasters
In the LS from RAN4 [2], the following information is provided for the SS raster definition: 
· SS Raster will indicate the position of RE=#0(subcarrier #0) of RB#10 of the SS block
· SS Raster Definition for the 0-2.65GHz range
· SS Raster is defined as:
· Raster entry=N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
· Raster entry numbering is in increasing order of frequency (first entry=895kHz, entry #2=900, entry #3=905, entry#4=1795kHz…)
· Total number of entries [8832]
· Raster applies to bands with 100kHz channel raster and 15kHz channel raster with 5MHz minimum bandwidth(bands might be defined in the future) in this frequency range
· For 10MHz minimum channel bandwidth a down selection factor of [6](1 entry in [6]) is used
· SS Raster Definition for the 2.4-24.25 GHz range
· SS Raster is defined as:
· Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173]
· Raster entry numbering is in increasing order of frequency
· Total number of entries [15174]
· Raster applies to bands with 15kHz channel raster and 10MHz minimum bandwidth(n41, n77,n78, n79, etc) in this frequency range
· For 10MHz minimum channel bandwidth and 15kHz SS block SCS a down selection factor of [3] is applied
· For 40MHz minimum channel bandwidth and 30kHz SS block SCS a down selection factor of [21]
· SS Raster Definition for the 24.25-100GHz range
· SS Raster is defined as:
· Raster entry=[24250.08] MHz+N*[17.28]MHz, N= 0:[4383] 
· Raster entry numbering is in increasing order of frequency
· Total number of entries [4384]
· Raster applies to bands with 60kHz channel raster in this frequency range
· For 100MHz minimum channel bandwidth and 240kHz SS block SCS a down selection factor of [2] can be used

Based on the LS [2], we may come with the following observations
Observation 1: 
· For sub-6GHz, there are two different SS Raster Definitions: one for [0-2.65GHz] and one for [2.4 – 6GHz];
· [0-2.65GHz] (Raster entry=N*900kHz+ M*5kHz, N=1:[2944], M=-1:1)
· For 5MHz minimum bandwidth, there are 3 SS raster entries for every 900kHz. One of them is RE aligned with the data RB. So, the effective SS Raster interval is 900 kHz.
· For 10MHz minimum channel bandwidth, SS Raster interval is [1800kHz] due to the down selection factor of [6].
· [2.4 - 6GHz] (Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173])
· For 5MHz minimum bandwidth, the SS Raster interval is 1.44MHz
· For 10MHz minimum channel bandwidth, the SS Raster interval is 3*1.44=4.32MHz due to the down selection factor of [3].
· For 40MHz minimum channel bandwidth and 30kHz SSB SCS, the SS Raster interval is 21*1.44=30.24 MHz due to the down selection factor of [21]
Observation 2: 
· For above-24.25GHz, there is only one SS Raster Definition (Raster entry=[24250.08] MHz+N*[17.28]MHz, N= 0:[4383]) 
· There is one SS raster entry for every 17.28 MHz, except the case of 100MHz minimum channel bandwidth and 240kHz SS block SCS, where there is only one SS raster entry for every [34.56]MHz due to the down selection factor of [2].

Discussion of RMSI CORESET Configurations
In 3GPP RAN1#91 meeting, the following three patterns are defined for multiplexing SS/PBCH blocks and RMSI CORESETs:
· “Pattern 1” refers to the multiplexing pattern that SS/PBCH block and RMSI CORESET occur in different time instances, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET overlap
· “Pattern 2” refers to the multiplexing pattern that SS/PBCH block and RMSI CORESET occur in different time instances, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET do not overlap
· “Pattern 3” refers to the multiplexing pattern that SS/PBCH block and RMSI CORESET occur in the same time instance, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET do not overlap

Pattern 3: FDM of SSB and RMSI(PDCCH/PDSCH)
For Pattern 3, SSBs and RMSI CORESETs are FDMed as shown in Figure 1. For Pattern3, at this moment only the following combination {SSB SCS, RMSI PDSCH SCS} = {120, 120} kHz is supported as shown in the WAs made in RAN1#91.  
[image: ]
Figure 3-1: The pattern for FDMing SS/PBCH block and RMSI CORESET with SCS=120kHz 
(Note: The RB offset is defined from the starting RB index of RMSI CORESET to the starting RB index of SSB)
Table 6 for Pattern3 shown previously is now included in TS 38.213 as Table 13-6. Comparing Table 6 with Table 13-6 in TS38.213, we can see there are some editorial errors that need to be corrected.

Proposal 1: Confirm the WAs made for Pattern 3 in RAN1#91 and also make the following correction on Table 13-6 in TS 38.213
Table 13-6: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {120, 120} kHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	2448
	32
	-20 if condition A 
-21 if condition B

	5
	3 
	2448
	32
	24

	6
	3 
	4896
	12
	-20 if condition A 
-21 if condition B

	7
	3 
	4896
	22
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved





Pattern 2: TDM of SSB and RMSI(PDCCH) + FDM of SSB and RMSI(PDSCH)
For Pattern 2, SSB and RMSI (PDCCH) are TDMed while SSB and RMSI (PDSCH) can be FDMed.  As described in the Introduction, for Pattern 2, the WAs made in RAN1#91 cover two combinations of the SSB SCS and RMSI CORSET SCS, namely, 
· SS SCS = 120 kHz and RMSI CORESET SCS = 60 kHz
· SS SCS = 240 kHz and RMSI CORESET SCS = 120 kHz

For pattern 2, the RMSI CORESET monitoring window associated with the SS/PBCH block SSB_i in a burst set, is defined as follows:
· The starting symbol index R for the RMSI CORESET monitoring window occurs earlier than the SSB symbols in the same slot or one slot before;
· The duration of the monitoring window is 1;

Table 13-12 in TS 38.213 provides the configuration parameters for RMSI CORESET monitoring window for the combination of SS SCS = 240 kHz and RMSI CORESET SCS = 120 kHz. As shown in the figure in the introduction section, the starting OFDM symbol indexes the RMSI CORESET for SSBs with indexes  8k, 8k+1, 8k+2, 8k+3, 8k+6 and 8k+7 should be located in the same slot with RMSI numerology, but not in previous slot as incorrectly indicated in the table. Thus, corrections need to be made in Table 13-12 in TS 38.213.

 Proposal 2: Confirm the WAs made for the RMSI CORESET configurations for Pattern 2 in RAN1#91 and make the following corrections on Table 13-12 in TS 38.213:
Table 13-12 (TS 38.213): PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing type 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	



 or 
	






0, 1, 2, 3, 0, 1 in , , , , ,  ()





3, 12, 13, 0, 1 in , , , ,  ()


 

Pattern 1: TDM of SSBs and RMSI (PDCCH/PDSCH)
For Pattern 1, In RAN1#91, waking agreements were made for supporting the following combinations of the SSB SCS and RMSI CORSET SCS:
· {SS SCS,  RMSI SCS} = {15, 15}kHz , {15, 30}kHz , {30, 15}kHz , {30, 30}kHz for sub-6GHz
· {SS SCS,  RMSI SCS} = {120, 60}kHz, {120, 120} kHz, {240, 60}kHz, {240, 120}kHz.
 
Significant efforts were spent on RAN1#91 in developing the frequency offsets configurations between the smallest RB index of the SS/PBCH block and the smallest RB index of the control resource set, which are defined in Tables 13-1 through 13-8 in TS 38.213. Due to various reasons, such as the constraint of the meeting time, the impact of some important factors on the configuration, such as different SS Raster definitions in different frequency ranges with different minimum channel bandwidth raised in the RAN4 LS [2] might be missed during the development of the configurations. 
There are many factors need to be considered when deterring the minimum sets of the frequency offsets for the RMSI CORESET configurations, including mainly
· different combinations of the SSB SCS and RMSI SCS, 
· different SS raster formulas for different frequency ranges
· SS raster down-selection for different minimum bandwidths 
· the number of RBs of RMSI CORESET, 
· the number of RBs of the channel bandwidths etc.,

Given the large number of the factors to be considered and the cases to be developed for the frequency offset configurations, it is highly desirable to define the general rules and/or the formula as the base to develop and check/modify the existing configuration tables, and for developing the new ones. In the following, we will attempt to provide the general formula for the determination of sets of the frequency offsets for RMSI CORESET configurations, and then use it to check and modify the existing Table 13-1 through 13-8 in TS 38.213 and develop new ones with the consideration of the issues raised in the RAN4 LS [2].

Method for the determination of the frequency offsets
Denote:
· the SSB SCS
· : the RMSI CORESET SCS
·  the scale factor between  and , i.e., 
· the total number of RBs (in RMSI SCS) within the considered channel bandwidth 
·  the number of RBs of the RMSI CORESET (in RMSI SCS) under consideration
·  the total number of RBs (in SSB SCS) within the considered channel bandwidth 
· the (effective) interval of the SS Raster in terms of RBs (in SSB SCS)
·  the derived minimum number of the frequency offsets to be included in the RMSI CORESET configuration table
· : the derived frequency offsets


Currently, the frequency offsets for RMSI CORESET configurations are defined per {SSB SCS, RMSI CORESET SCS} combination with different channel bandwidth. The values of P,  and O for each {SSB SCS, RMSI CORESET SCS} combination can be derived as follows (see Figure 2, 3, 4 for the illustrations):

1) To minimize the number of frequency offsets included in a table for supporting a particular {SSB SCS, RMSI CORESET SCS} combination, it requires each offset in the configuration to support as many as possible SSB positions. For these SSB positions, the relative frequency location of RMSI CORESETs to their associated SSBs has the same frequency offset. As shown in Figures 2 – 4, the maximum number of SSB positions that can be supported with the same frequency offset value can be determined as follows: 



2) The total number of possible SSB positions, N (in SSB RB), that need to be considered for the configuration  may depend on the SS Raster interval  and/or the maximum number of location within the considered channel bandwidth where the SSB can be placed. With the definition of the SS Raster, there will be one and only one location that can be used for placing the SSB within the SS Raster interval. Thus, the total number of possible SSB positions to be considered will not exceed On the other hand, the total number of possible SSB positions in a given band will not exceed ) due to the length of SSB is 20 RBs. Thus, we have



3) The total number of the frequency offsets needed for the RMSI CORESET configuration, P, is then:




4) The offset step size can be determined directly from  after the consideration of the scale factor .  In addition, consider the relative position between the SSB and RMSI CORESET should be limited between  bottom-aligned (the first SSB RB is aligned with the first RMSI CORESET RB) and top-aligned (the last SSB RB is aligned with the last RMSI CORESET RB), the offset step size  can be determined as follows:



5) Finally, the set of the offsets, O, can be defined as:



It should be pointed out that the set of the offsets is in general not unique.  can always be selected as 0 (i.e., SSB and RMSI ORESET starts with bottom-aligned).  may also be selected as other values. For example, we may prefer the SSB and RMSI CORESET are placed centre-aligned or near to centre-aligned. Since the relative position is limited with bottom-aligned (offset=0) and top aligned (offset=the   can be determined by the following equation centre-aligned is preferred.

  
Proposal 3: 
In RMSI CORESET configuration for a given {SSB SCS, RMSI CORESET SCS} combination, the frequency offset , where  is the minimum number of the frequency offsets, between the SSB and the associated RMSI CORESET for a particular bandwidth, can be determined as follows:















Where

· the SSB SCS
· : the RMSI CORESET SCS
·  the scale factor between  and , i.e., 
· the total number of RBs (in RMSI SCS) within the considered channel bandwidth 
·  the number of RBs of the RMSI CORESET (in RMSI SCS) under consideration
·  the total number of RBs (in SSB SCS) within the considered channel bandwidth 
· the (effective) interval of the SS Raster in terms of RBs (in SSB SCS)





Figure 2: Illustration of frequency offsets determination (SSB SCS = RMSI SCS)



Figure 3: Illustration of frequency offsets determination (2 SSB SCS = RMSI SCS)

[image: ]
Figure 4: Illustration of frequency offsets determination (SSB SCS = 2 RMSI SCS)


Determination of the Frequency Offsets
In Table 3-1, we provide the parameter settings related to channel bandwidth, subcarrier spacing and RMSI CORESET bandwidths for determining the frequency offsets for RMSI configurations based on [2, 3, 4].
Table 3-1 Parameter settings for RMSI CORESET configurations
	 SCS (kHz)
	Channel bandwidth
(MHz)
	Channel bandwidth
(RBs)
	RMSI CORESET bandwidth
(RBs)

	15
	5
	25
	24

	
	10
	52
	48

	
	20
	106
	96

	30
	10
	24
	24

	
	20
	51
	48

	
	40
	106
	96

	60
	50
	66
	24, 48

	
	100
	132
	96

	120
	50
	32
	24

	
	100
	66
	48



In the following table 4-2, we provide the parameter settings related to the SS Raster based on the RAN4 LS [2]. 



Table 3-2 Parameter settings related to minimum bandwidth and SS Raster Interval
	Frequency Range 
	SSB SCS (kHz)
	Minimum channel bandwidth (MHz)
	SS Raster interval
(MHz)

	SS Raster interval 
(SSB RBs)


	[0 – 2.65GHz]

	15
	5
	0.900
	5

	
	15
	10
	1.8
	10

	
	30
	10
	1.8 (Note 1)
	5 (Note 1)

	[2.4 – 6GHz]

	15
	5
	1.44
	8

	
	15
	10
	4.32
	24

	
	30
	10
	4.32 (Note 1)
	12 (Note 1)

	
	15
	40
	4.32 (Note 2)
	12 (Note 2)

	
	30
	40
	30.24
	84

	Above-24.25GHz
	120
	50
	17.28
	12

	
	240
	100
	34.56
	12



Note 1: Assume the down-selection factor for SCS=30kHz is the same as that for SCS = 15 kHz with the same minimum channel bandwidth of 10MHz (May need confirmation from RAN4).
Note 2: Assume the down-selection factor is the same as minimum channel bandwidth of 10MHz with SCS=15. In this case, no need to have separate frequency offset setting for minimum channel bandwidth of 10MHz with SCS=15 applies to minimum channel bandwidth of 40MHz with SCS=15 (May need confirmation from RAN4).

{SSB SCS, RMSI CORESET SCS} = {15, 15} kHz.
Table 3-3 provides the summary of the derived offset configurations when {SSB SCS, PDCCH SCS} = {15, 15} kHz for bands with different minimum CBWs in different frequency ranges.
Table 3-3 Summary of the offset configurations when {SSB, PDCCH} SCS is {15, 15} kHz
	Parameter Names
	[0 – 2.65GHz]
(Raster entry=N*900kHz+ M*5kHz, N=1:[2944], M=-1:1)
	[2.4-6 GHz] 
(Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173])

	
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 

	
	
	Down-selection factor = 6
	
	Down-selection factor = 3
	Down-selection factor = 2

	Channel Bandwidth (MHz)
	5
	10
	20
	10
	20
	5
	10
	10
	20
	10
	20

	(RMSI RBs)
	25
	52
	106
	52
	106
	25
	52
	52
	106
	52
	106

	(RMSI RBs)
	24
	48
	96
	48
	96
	24
	48
	48
	96
	48
	96

	 (SSB RBs)
	5
	5
	5
	10
	10
	8
	8
	24
	24
	16
	16

	(RMSI RBs)
	2
	N/A
	N/A
	5
	N/A
	2
	5
	5
	11
	5
	11

	P (number of offsets)
	3
	1
	1
	2
	1
	3
	2
	5
	3
	4
	2

	 (offsets)
	0
	14
	38
	11
	38
	0
	11
	4
	27
	6
	32



Above table shows that the number of frequency offsets required for the RMSI CORESET configuration are different between the frequency range [0, 2.65 GHz] and [2.4-6 GHz] due to different SS Raster definition and especially the impact of the down-selection for minimum channel bandwidth of 10 MHz.
If one frequency offset configuration table is designed for {SSB, PDCCH} SCS = {15, 15} kHz for all frequency ranges sub-6GHz and both the minimum channel bandwidths of 5MHz and 10MHz, there will be:
3 frequency offsets for each RMSI CORESET configuration with 24 RBs
5 frequency offsets for each RMSI CORESET configuration with 48 RBs 
3 frequency offsets for each RMSI CORESET configuration with 96 RBs 

Table 13-1 in TS 38.213 currently includes 3 RMSI CORESET configurations with 24 RBs; 3 configurations with 48 RBs, and 3 configurations with 96 RBs. To support the same number of RMSI CORESET configurations, we will need to support 3*3 + 5*3 + 3*3 = 33 frequency offsets, that far exceeds the limitation of 16 values that can be supported by the first four bits of RMSI-PDCCH-Config. 
The following would be possible solutions for the problem:
· Option 1: Try to find one more bit from PBCH to support it. This option may not be feasible given than there is only one spare bit left in PBCH, which needs to be reserved for very special need;
· Option 2: Define separate tables for frequency range [0, 2.65 GHz] and [2.4-6 GHz]. In this case, for frequency range [0, 2.65 GHz], it should have no problem to do so. However, it still have problem to support the configuration for frequency range [2.4-6 GHz].
· Option 3: Check with RAN4 to see if the down-selection factor for 10MHz minimum CBW with 15kHz SCS in frequency range [2.4-6 GHz] can be changed to 2 or no down-selection factor.

Our preference is take Option 2 as baseline at this moment for our current design and also meanwhile discuss with RAN4 to see if the SS Raster down-selection factor can be changed, e.g., to 2 or no down-selection for frequency range [2.4-6 GHz]. 
Proposal 4: 
· For {SSB SCS, PDCCH SCS}={15, 15} kHz, modify Table 13-1 in TS 38.213 to support frequency offset configurations for both minimum channel bandwidth of 5MHz and 10MHz in frequency range [0 – 2.65GHz] 

Table 13-1: 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, 15} kHz for frequency range [0 – 2.65GHz].
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24 
	2 
	0 

	1
	1 
	24 
	2 
	2 

	2
	1 
	24 
	2 
	4 

	3
	1 
	24 
	3 
	0 

	4
	1 
	24 
	3 
	2 

	5
	1 
	24 
	3 
	4 

	6
	1 
	48 
	1 
	112 

	7
	1 
	48 
	1 
	16 

	8
	1 
	48 
	2 
	112 

	9
	1 
	48 
	2 
	16 

	10
	1 
	48 
	3 
	112 

	11
	1 
	48 
	3 
	16 

	12
	1 
	96 
	1 
	38 

	13
	1 
	96 
	2 
	38 

	14
	1 
	96 
	3 
	38 

	15
	Reserved



Proposal 5: 
· Add the following frequency offset configuration table for supporting the bands in the frequency range of [2.4, 6GGHz] with {SSB SCS, PDCCH SCS}={15, 15} kHz

Table 13-X1: 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, 15} kHz in frequency range [2.4 GHz – 6GHz]
3-1
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	2

	2
	1 
	24
	2 
	4 

	3
	1 
	24
	3
	0

	4
	1 
	24
	3
	2

	5
	1 
	24
	3
	4 

	6
	1 
	48
	1
	4 

	7
	1 
	48
	1
	9

	8
	1 
	48
	1
	14

	9
	1 
	48
	1 
	19

	10
	1 
	48
	1
	24

	11
	1 
	48
	2 
	4 

	12
	1 
	48
	2 
	9

	13
	1 
	48
	2
	14

	14
	1 
	48
	2 
	19

	15
	1 
	48
	2 
	24




{SSB SCS, RMSI CORESET SCS} = {15, 30} kHz.
Table 3-4 provides the summary of the derived offset configurations when {SSB SCS, PDCCH SCS} = {15, 30} kHz for bands with different minimum CBWs in different frequency ranges under 6GHz.
3-4 Summary of the offset configurations when {SSB, PDCCH} SCS is {15, 30} kHz
	Parameter Names
	[0 – 2.65GHz]
(Raster entry=N*900kHz+ M*5kHz, N=1:[2944], M=-1:1)
	[2.4-6 GHz] 
(Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173])

	
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 

	
	
	Down-selection factor = 6
	
	Down-selection factor = 3
	Down-selection factor = 2

	Channel Bandwidth (MHz)
	10
	20
	10
	20
	10
	20
	10
	20
	10
	20

	(RMSI RBs)
	52
	106
	52
	106
	52
	106
	52
	106
	52
	106

	(RMSI RBs)
	48
	96
	48
	96
	48
	96
	48
	96
	48
	96

	 (SSB RBs)
	5
	5
	10
	10
	8
	8
	24
	24
	16
	16

	(RMSI RBs)
	1
	N/A
	1
	4
	1
	N/A
	1
	4
	1
	4

	P (number of offsets)
	3
	1
	5
	2
	4
	1
	12
	3
	8
	2

	 (offsets)
	6
	19
	5
	17
	5
	19
	1
	15
	3
	17



Above table shows that the number of offsets required for the configuration are also quite different between the frequency range [0, 2.65 GHz] and [2.4-6 GHz] due to different SS Raster definition and especially the impact of the down-selection for minimum channel bandwidth of 10 MHz. 
If the configuration table is designed without separating the frequency range and the minimum channel bandwidth, then we needs:
12 offsets for each RMSI CORESET configuration with 24 RBs 
3 offsets for each RMSI CORESET configuration with 48 RBs 

Proposal 6: 
· For {SSB SCS, PDCCH SCS}={15, 30} kHz, modify Table 13-2 in TS 38.213 to support frequency offset configurations for both minimum channel bandwidth of 5MHz and 10MHz in frequency range [0 – 2.65GHz] 

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 range [0 – 2.65GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	5

	10
	1
	24
	2
	6

	21
	1
	24
	2
	7

	32
	1
	24
	2
	8

	4
	1
	24
	2
	9

	5
	1
	24
	3
	5

	63
	1
	24
	3
	6

	74
	1
	24
	3
	7

	85
	1
	24
	3
	8

	9
	1
	24
	3
	9

	106
	1
	48
	1
	1817

	117
	1
	48
	1
	2019

	128
	1
	48
	2
	1718

	139
	1
	48
	2
	1920

	1410
	1
	48
	3
	1718

	1511
	1
	48
	3
	1920

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Proposal 7: 
· Add the following frequency offset configuration table for the bands with the minimum channel bandwidth of 10MHz in the frequency range of [2.4, 6GGHz] when {SSB SCS, PDCCH SCS}={15, 30} kHz
Table 13-X2: 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 in frequency range [2.4 GHz – 6GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	1

	1
	1 
	24
	2
	2

	2
	1 
	24
	2 
	3

	3
	1 
	24
	2
	4

	4
	1 
	24
	2 
	5

	5
	1 
	24
	2
	6

	6
	1 
	24
	2
	7

	7
	1 
	24
	2
	8

	8
	1 
	24
	2
	9

	9
	1 
	24
	2 
	10

	10
	1 
	24
	2
	11

	11
	1 
	24
	2 
	12 

	12
	1 
	48
	1 
	15

	13
	1 
	48 
	1 
	19 

	14
	1 
	48 
	1 
	23 

	15
	Reserved



As seen in above table, with the current SS Raster design for frequency range of [2.4, 6GHz], NR can only support two RMSI CORESET configurations for the bands with minimum channel bandwidth of 10MHz. , e.g., {Number of RBs, Number of CORESET symbols} = {24, 2}, {48, 1}. If there is no SS Raster down-selection, 4 RMSI CORESET configurations, e.g., {24, 2}, {48, 1}, {48, 2} and {48, 3}, can be supported as shown in the following table 
Table 13-X1a: 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 in frequency range [2.4 GHz – 6GHz] when the SS Raster down-selection factor is 2.
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	3

	1
	1 
	24
	2
	4

	2
	1 
	24
	2
	5

	3
	1 
	24
	2
	6

	4
	1 
	24
	2
	7

	5
	1 
	24
	2
	8

	6
	1 
	24
	2
	9

	7
	1 
	24
	2
	10

	8
	1 
	48
	1
	17

	9
	1 
	48 
	1
	19

	10
	1 
	48 
	2
	17

	11
	1 
	48 
	2
	19

	12
	1 
	48
	3 
	17

	13
	1 
	48 
	3 
	19

	14
	Reserved

	15
	Reserved




Proposal 8: 
· Send an LS to RAN4, informing the impact of the SS Raster down-selection for the minimum channel bandwidth of 10MHz in the frequency range of [2.4, 6GGHz] on the offset configurations when {SSB SCS, PDCCH SCS}={15, 15} and {15, 30} kHz, and suggest RAN4 to consider changing the down-selection factor to 2.

{SSB SCS, RMSI CORESET SCS} = {30, 15} kHz
Table 3-5 provides the summary of the derived offset configurations when {SSB SCS, PDCCH SCS} = {30, 15} kHz for bands with different minimum CBWs in different frequency ranges under 6GHz. From the results, it seems one table is enough to cover both frequency ranges [0, 2.65GHz] and [2.4 -6GHz] for both minimum channel bandwidth 5MHz and 10 MHz.
 
3-5 Summary of the offset configurations when {SSB, PDCCH} SCS is {30, 15} kHz
	Parameter Names
	[0 – 2.65GHz]
(Raster entry=N*900kHz+ M*5kHz, N=1:[2944], M=-1:1)
	[2.4-6 GHz] 
(Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173])

	
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 

	
	
	Down-selection factor = 6
	
	Down-selection factor = 3
	Down-selection factor = 2

	Channel Bandwidth (MHz)
	10
	20
	10
	20
	10
	20
	10
	20
	10
	20

	(RMSI RBs)
	51
	106
	51
	106
	51
	106
	51
	106
	51
	106

	(RMSI RBs)
	48
	96
	48
	96
	48
	96
	48
	96
	48
	96

	 (SSB RBs)
	3
	3
	5
	5
	4
	4
	12
	12
	8
	8

	(RMSI RBs)
	4
	N/A
	4
	N/A
	4
	N/A
	4
	10
	4
	10

	P (number of offsets)
	2
	1
	3
	1
	2
	1
	3
	3
	3
	2

	 (offsets)
	2
	28
	0
	28
	2
	28
	0
	18
	0
	23




Proposal 9: 
· For {SSB SCS, PDCCH SCS}={30, 15} kHz, modify Table 13-3 in TS 38.213 to support frequency offset configurations for both minimum channel bandwidth of 5MHz and 10MHz in frequency range [0 – 2.65GHz] 

Table 13-3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz

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

	0
	1
	48
	1
	20

	1
	1
	48
	1
	64

	2
	1
	48
	21
	28

	3
	1
	48
	22
	60

	4
	1
	48
	32
	24

	5
	1
	48
	32
	68

	6
	1
	4896
	13
	280

	7
	1
	4896
	23
	284

	8
	1
	4896
	3
	288

	9
	1
	96
	1
	18

	10
	1
	96
	1
	28

	11
	1
	96
	1
	38

	12
	1
	96
	2
	18

	13
	1
	96
	2
	28

	14
	1
	96
	2
	38

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved




{SSB SCS, RMSI CORESET SCS} = {30, 30} kHz
Table 3-6 provides the summary of the derived offset configurations when {SSB SCS, PDCCH SCS} = {30, 30} kHz for bands with different minimum CBWs in different frequency ranges under 6GHz. From the results, it seems one table is enough to cover both frequency ranges [0, 2.65GHz] and [2.4 - 6GHz] for both minimum channel bandwidth 5MHz and 10 MHz.
3-6 Summary of the offset configurations when {SSB, PDCCH} SCS is {30, 30} kHz
	Parameter Names
	[0 – 2.65GHz]
(Raster entry=N*900kHz+ M*5kHz, N=1:[2944], M=-1:1)
	[2.4-6 GHz] 
(Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173])

	
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 
	For bands with 
Minimum CBW = 5 MHz 
	For bands with Minimum CBW = 10 MHz 

	
	
	Down-selection factor = 6
	
	Down-selection factor = 3
	Down-selection factor = 2

	Channel Bandwidth (MHz)
	10
	20
	10
	20
	10
	20
	10
	20
	10
	20

	(RMSI RBs)
	24
	51
	24
	51
	24
	51
	24
	51
	24
	51

	(RMSI RBs)
	24
	48
	24
	48
	24
	48
	24
	48
	24
	48

	 (SSB RBs)
	3
	3
	5
	5
	4
	4
	12
	12
	8
	8

	(RMSI RBs)
	1
	N/A
	1
	4
	1
	N/A
	1
	4
	1
	4

	P (number of offsets)
	3
	1
	5
	2
	4
	1
	5
	3
	5
	2

	 (offsets)
	1
	14
	0
	12
	0
	14
	0
	10
	0
	12




Proposal 10: 
· Modify Table 13-4 in TS 38.213 for Using one frequency offset configuration table when {SSB SCS, PDCCH SCS}={30, 30} kHz, except the case when the minimum channel bandwidth of 40MHz.

Table 13-4: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz except minimum channel bandwidth of 40MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	1

	2
	1 
	24
	2
	2

	3
	1 
	24
	2
	3

	4
	1 
	24
	2
	4

	5
	1 
	24
	3
	0

	6
	1 
	24
	3
	1

	7
	1 
	24
	3
	2

	8
	1 
	24
	3
	3

	9
	1 
	24
	3
	4

	10
	1 
	48
	1
	1012

	11
	1 
	48
	1
	14

	12
	1 
	48
	1
	1816

	13
	1 
	48
	2
	1012

	14
	1
	48
	2
	14

	15
	1
	48
	2
	1816




Table 3-7 provides the summary of the derived offset configurations when {SSB SCS, PDCCH SCS} = {30, 30} kHz for bands with minimum CBW of 40MHz in frequency range [2.4 - 6GHz].

3-7 Summary of the offset configurations when {SSB, PDCCH} SCS is {30, 30} kHz (minimum CBW of 40MHz)
	Parameter Names
	[2.4-6 GHz] 
(Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173])
For bands with Minimum CBW = 40 MHz 

	Channel Bandwidth (MHz)
	40
	40
	40

	(RMSI RBs)
	24
	106
	106

	(RMSI RBs)
	24
	48
	96

	 (SSB RBs)
	84
	84
	84

	(RMSI RBs)
	4
	28
	11

	P (number of offsets)
	2
	2
	8

	 (offsets)
	0
	0
	0



Proposal 11: 
· Add the following frequency offset configuration table for the bands with the minimum channel bandwidth of 40MHz in the frequency range of [2.4, 6GGHz] when {SSB SCS, PDCCH SCS}={30, 30} kHz
Table 13-X2: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz in frequency range [2.4 GHz – 6GHz] with minimum channel bandwidth 40MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	24
	3
	0

	3
	1 
	24
	3
	4

	4
	1 
	48
	1
	0

	5
	1 
	48
	1
	28

	6
	1 
	48
	2
	0

	7
	1 
	48
	2
	28

	8
	1 
	96
	1
	0

	9
	1 
	96
	1
	11

	10
	1 
	96
	1
	22

	11
	1 
	96
	1
	33

	12
	1 
	96
	1
	44

	13
	1 
	96
	1
	55

	14
	1 
	96
	1
	66

	15
	1 
	96
	1
	77




Frequency Offsets Configuration Tables for above-6GHz
The offsets configurations in Table 13-5 to 13-8 look fine and the WAs for these tables can be confirmed.

Conclusion

Proposal 1: Confirm the WAs made for Pattern 3 in RAN1#91 and also make the following correction on Table 13-6 in TS 38.213
Table 13-6: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {120, 120} kHz
4-1
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	2448
	23
	-20 if condition A 
-21 if condition B

	5
	3 
	2448
	23
	24

	6
	3 
	4896
	21
	-20 if condition A 
-21 if condition B

	7
	3 
	4896
	22
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved




Proposal 2: Confirm the WAs made for the RMSI CORESET configurations for Pattern 2 in RAN1#91 and make the following corrections on Table 13-12 in TS 38.213:
Table 13-12 (TS 38.213): PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing type 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz 
4-2
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	



 or 
	







0, 1, 2, 3, 0, 1 in , , ,, , ,   ()






3, 12, 13, 0, 1 in , , , ,  ()

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Proposal 3: 
In RMSI CORESET configuration for a given {SSB SCS, RMSI CORESET SCS} combination, the frequency offset , where  is the minimum number of the frequency offsets, between the SSB and the associated RMSI CORESET for a particular bandwidth, can be determined as follows:















Where

· the SSB SCS
· : the RMSI CORESET SCS
·  the scale factor between  and , i.e., 
· the total number of RBs (in RMSI SCS) within the considered channel bandwidth 
·  the number of RBs of the RMSI CORESET (in RMSI SCS) under consideration
·  the total number of RBs (in SSB SCS) within the considered channel bandwidth 
· the (effective) interval of the SS Raster in terms of RBs (in SSB SCS)

Proposal 4: 
· For {SSB SCS, PDCCH SCS}={15, 15} kHz, modify Table 13-1 in TS 38.213 to support frequency offset configurations for both minimum channel bandwidth of 5MHz and 10MHz in frequency range [0 – 2.65GHz] 

Table 13-1: 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, 15} kHz for bands in frequency range [0 – 2.65GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24 
	2 
	0 

	1
	1 
	24 
	2 
	2 

	2
	1 
	24 
	2 
	4 

	3
	1 
	24 
	3 
	0 

	4
	1 
	24 
	3 
	2 

	5
	1 
	24 
	3 
	4 

	6
	1 
	48 
	1 
	112 

	7
	1 
	48 
	1 
	16 

	8
	1 
	48 
	2 
	112 

	9
	1 
	48 
	2 
	16 

	10
	1 
	48 
	3 
	112 

	11
	1 
	48 
	3 
	16 

	12
	1 
	96 
	1 
	38 

	13
	1 
	96 
	2 
	38 

	14
	1 
	96 
	3 
	38 

	15
	Reserved



Proposal 5: 
· Add the following frequency offset configuration table for supporting the bands in the frequency range of [2.4, 6GGHz] with {SSB SCS, PDCCH SCS}={15, 15} kHz

Table 13-X1: 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, 15} kHz for bands in frequency range [2.4 – 6GHz] 
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	2

	2
	1 
	24
	2 
	4 

	3
	1 
	24
	3
	0

	4
	1 
	24
	3
	2

	5
	1 
	24
	3
	4 

	6
	1 
	48
	1
	4 

	7
	1 
	48
	1
	9

	8
	1 
	48
	1
	14

	9
	1 
	48
	1 
	19

	10
	1 
	48
	1
	24

	11
	1 
	48
	2 
	4 

	12
	1 
	48
	2 
	9

	13
	1 
	48
	2
	14

	14
	1 
	48
	2 
	19

	15
	1 
	48
	2 
	24



Proposal 6: 
· For {SSB SCS, PDCCH SCS}={15, 30} kHz, modify Table 13-2 in TS 38.213 to support frequency offset configurations for both minimum channel bandwidth of 5MHz and 10MHz in frequency range [0 – 2.65GHz] 

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 bands in frequency range [0 – 2.65GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	56

	1
	1
	24
	2
	67

	2
	1
	24
	2
	78

	3
	1
	24
	23
	86

	4
	1
	24
	23
	97

	5
	1
	24
	3
	58

	6
	1
	2448
	31
	618

	7
	1
	2448
	31
	720

	8
	1
	2448
	32
	818

	9
	1
	2448
	32
	920

	10
	1
	48
	3
	1718

	11
	1
	48
	3
	1920

	12
	1
	48
	3
	17

	13
	1
	48
	3
	19

	14
	1
	48
	3
	17

	15
	1
	48
	3
	19

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Proposal 7: 
· Add the following frequency offset configuration table for the bands in the frequency range of [2.4, 6GGHz] when {SSB SCS, PDCCH SCS}={15, 30} kHz in for bands in frequency range [0 – 2.65GHz]

Table 13-X2: 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 bands in frequency range [2.4 - 6GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	1

	1
	1
	24
	2
	2

	2
	1
	24
	2
	3

	3
	1
	24
	2
	4

	4
	1
	24
	2
	5

	5
	1
	24
	2
	6

	6
	1
	24
	2
	7

	7
	1
	24
	2
	8

	8
	1
	24
	2
	9

	9
	1
	24
	2
	10

	10
	1
	24
	2
	11

	11
	1
	24
	2
	12

	12
	1
	48
	1
	15

	13
	1
	48
	1
	19

	14
	1
	48
	1
	23

	15
	Reserved



Proposal 8: 
· Send an LS to RAN4, informing the impact of the SS Raster down-selection for the minimum channel bandwidth of 10MHz in the frequency range of [2.4, 6GGHz] on the offset configurations when {SSB SCS, PDCCH SCS}={15, 15} and {15, 30} kHz, and suggest RAN4 to consider changing the down-selection factor to 2.

Proposal 9: 
· For {SSB SCS, PDCCH SCS}={30, 15} kHz, modify Table 13-3 in TS 38.213 to support frequency offset configurations for bands in frequency range [0 – 2.65GHz] and [2.4 – 6 GHz] kHz except the bands with minimum channel bandwidth 40MHz.

Table 13-3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	48
	1
	02

	1
	1
	48
	1
	46

	2
	1
	48
	12
	82

	3
	1
	48
	22
	06

	4
	1
	48
	23
	42

	5
	1
	48
	23
	86

	6
	1
	4896
	31
	028

	7
	1
	4896
	32
	428

	8
	1
	4896
	33
	828

	9
	1
	96
	1
	18

	10
	1
	96
	1
	28

	11
	1
	96
	1
	38

	12
	1
	96
	2
	18

	13
	1
	96
	2
	28

	14
	1
	96
	2
	38

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Proposal 10: 
· Modify Table 13-4 in TS 38.213 for Using one frequency offset configuration table when {SSB SCS, PDCCH SCS}={30, 30} kHz, except the case when the minimum channel bandwidth of 40MHz.

Table 13-4: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz except minimum channel bandwidth of 40MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	1

	2
	1 
	24
	2
	2

	3
	1 
	24
	2
	3

	4
	1 
	24
	2
	4

	5
	1 
	24
	3
	0

	6
	1 
	24
	3
	1

	7
	1 
	24
	3
	2

	8
	1 
	24
	3
	3

	9
	1 
	24
	3
	4

	10
	1 
	48
	1
	1012

	11
	1 
	48
	1
	14

	12
	1 
	48
	1
	1816

	13
	1 
	48
	2
	1012

	14
	1
	48
	2
	14

	15
	1
	48
	2
	1816



Proposal 11: 
· Add the following frequency offset configuration table for the bands with the minimum channel bandwidth of 40MHz in the frequency range of [2.4, 6GGHz] when {SSB SCS, PDCCH SCS}={30, 30} kHz
Table 13-X3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz with minimum channel bandwidth of 40MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	24
	3
	0

	3
	1 
	24
	3
	4

	4
	1 
	48
	1
	0

	5
	1 
	48
	1
	28

	6
	1 
	48
	2
	0

	7
	1 
	48
	2
	28

	8
	1 
	96
	1
	0

	9
	1 
	96
	1
	11

	10
	1 
	96
	1
	22

	11
	1 
	96
	1
	33

	12
	1 
	96
	1
	44

	13
	1 
	96
	1
	55

	14
	1 
	96
	1
	66

	15
	1 
	96
	1
	77







Text Proposals

==========  First Text Proposal  (TS 38.213) ==============

Table 13-1: 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, 15} kHz for bands in frequency range [0 – 2.65GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24 
	2 
	0 

	1
	1 
	24 
	2 
	2 

	2
	1 
	24 
	2 
	4 

	3
	1 
	24 
	3 
	0 

	4
	1 
	24 
	3 
	2 

	5
	1 
	24 
	3 
	4 

	6
	1 
	48 
	1 
	112 

	7
	1 
	48 
	1 
	16 

	8
	1 
	48 
	2 
	112 

	9
	1 
	48 
	2 
	16 

	10
	1 
	48 
	3 
	112 

	11
	1 
	48 
	3 
	16 

	12
	1 
	96 
	1 
	38 

	13
	1 
	96 
	2 
	38 

	14
	1 
	96 
	3 
	38 

	15
	Reserved




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 bands in frequency range [0 – 2.65GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	56

	1
	1
	24
	2
	67

	2
	1
	24
	2
	78

	3
	1
	24
	23
	86

	4
	1
	24
	23
	97

	5
	1
	24
	3
	58

	6
	1
	2448
	31
	618

	7
	1
	2448
	31
	720

	8
	1
	2448
	32
	818

	9
	1
	2448
	32
	920

	10
	1
	48
	3
	1718

	11
	1
	48
	3
	1920

	12
	1
	48
	3
	17

	13
	1
	48
	3
	19

	14
	1
	48
	3
	17

	15
	1
	48
	3
	19

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved






Table 13-3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	48
	1
	02

	1
	1
	48
	1
	46

	2
	1
	48
	12
	82

	3
	1
	48
	22
	06

	4
	1
	48
	23
	42

	5
	1
	48
	23
	86

	6
	1
	4896
	31
	028

	7
	1
	4896
	32
	428

	8
	1
	4896
	33
	828

	9
	1
	96
	1
	18

	10
	1
	96
	1
	28

	11
	1
	96
	1
	38

	12
	1
	96
	2
	18

	13
	1
	96
	2
	28

	14
	1
	96
	2
	38

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved




Table 13-4: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz except minimum channel bandwidth of 40MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	1

	2
	1 
	24
	2
	2

	3
	1 
	24
	2
	3

	4
	1 
	24
	2
	4

	5
	1 
	24
	3
	0

	6
	1 
	24
	3
	1

	7
	1 
	24
	3
	2

	8
	1 
	24
	3
	3

	9
	1 
	24
	3
	4

	10
	1 
	48
	1
	1012

	11
	1 
	48
	1
	14

	12
	1 
	48
	1
	1816

	13
	1 
	48
	2
	1012

	14
	1
	48
	2
	14

	15
	1
	48
	2
	1816




Table 13-X1: 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, 15} kHz for bands in frequency range [2.4 – 6GHz] 
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	2

	2
	1 
	24
	2 
	4 

	3
	1 
	24
	3
	0

	4
	1 
	24
	3
	2

	5
	1 
	24
	3
	4 

	6
	1 
	48
	1
	4 

	7
	1 
	48
	1
	9

	8
	1 
	48
	1
	14

	9
	1 
	48
	1 
	19

	10
	1 
	48
	1
	24

	11
	1 
	48
	2 
	4 

	12
	1 
	48
	2 
	9

	13
	1 
	48
	2
	14

	14
	1 
	48
	2 
	19

	15
	1 
	48
	2 
	24



Table 13-X2: 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 bands in frequency range [2.4 - 6GHz]
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	1

	1
	1
	24
	2
	2

	2
	1
	24
	2
	3

	3
	1
	24
	2
	4

	4
	1
	24
	2
	5

	5
	1
	24
	2
	6

	6
	1
	24
	2
	7

	7
	1
	24
	2
	8

	8
	1
	24
	2
	9

	9
	1
	24
	2
	10

	10
	1
	24
	2
	11

	11
	1
	24
	2
	12

	12
	1
	48
	1
	15

	13
	1
	48
	1
	19

	14
	1
	48
	1
	23

	15
	Reserved



Table 13-X3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz with minimum channel bandwidth of 40MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	24
	3
	0

	3
	1 
	24
	3
	4

	4
	1 
	48
	1
	0

	5
	1 
	48
	1
	28

	6
	1 
	48
	2
	0

	7
	1 
	48
	2
	28

	8
	1 
	96
	1
	0

	9
	1 
	96
	1
	11

	10
	1 
	96
	1
	22

	11
	1 
	96
	1
	33

	12
	1 
	96
	1
	44

	13
	1 
	96
	1
	55

	14
	1 
	96
	1
	66

	15
	1 
	96
	1
	77
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Table 13-12: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing type 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	



 or 
	







0, 1, 2, 3, 0, 1 in , , ,, , ,   ()






3, 12, 13, 0, 1 in , , , ,  ()

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved
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Table 13-6: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {120, 120} kHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	2448
	23
	-20 if condition A 
-21 if condition B

	5
	3 
	2448
	23
	24

	6
	3 
	4896
	21
	-20 if condition A 
-21 if condition B

	7
	3 
	4896
	22
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



==========  END Text Proposal  ==============
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