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Introduction
In RAN1#AH1801, the following agreements were made on RMSI [1]:
	Agreements:
· To adopt the following TP in 38.211, Section 7.4.3.1:

------------------start of TP---------------------------------
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A, , , , and  is are expressed in terms of 15 kHz subcarrier spacing, and





-	for SS/PBCH block type B, , , , and  is expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon, , and is expressed in terms of the subcarrier spacing 60 kHz .
The UE may assume that SS/PBCH blocks transmitted with the same block index are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. The UE shall not assume quasi co-location for any other SS/PBCH block transmissions.
------------------end of TP---------------------------------


Agreements:
· To adopt the following update to 38.213:

---------start of TP---------------
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



Table 13-9: Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern type 1 and carrier frequencies smaller than or equal to 6 GHz

Table 13-10: Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern type 1 and carrier frequencies smaller above 6 GHz

Table 13-11: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing type pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 60} kHz 

Table 13-12: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing type pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz

Table 13-13: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern type 3 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 120} kHz 
---------end of TP---------------


Agreements:
· Make the clarification that the existing Tables 13-1 and 13-2 in TS 38.213 are used for supporting the offset configurations for the bands with minimum channel bandwidths of 5MHz with SSB SCS = 15kHz;
· The corresponding TP (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 with minimum channel bandwidth 5MHz
· 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 with minimum channel bandwidth 5MHz
· Make the clarification that the existing Tables 13-3 and 13-4 in TS 38.213 are for supporting the offset configurations for the bands with minimum channel bandwidths of 10MHz with SSB SCS = 30kHz;
· The corresponding TP (38.213):
· 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 with minimum channel bandwidth 10MHz
· 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 with minimum channel bandwidth 10MHz
· For the bands with minimum channel bandwidths of 40MHz, add new configuration tables for the following cases
· One for {SSB SCS, RMSI SCS} = {30, 15} kHz 
· One for {SSB SCS, RMSI SCS} = {30, 30} kHz 


Agreements:
· Adopt the following TP for Section 10.1 of 38.213:

------------------start of TP---------------------------------




For each control resource set in a DL BWP of a serving cell, a respective higher layer parameter CORESET-freq-dom provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 PRBs, in ascending order of the PRB index in the DL BWP bandwidth of  PRBs with the starting position  where the first PRB of the first group of 6 PRBs has index . 
------------------end of TP---------------------------------


Agreements:
· To adopt the first TP in Section 2 of R1-1801122 regarding change to section 13 of 38.213 (de-highlight the yellow part)
· To adopt the second TP in section 2 of R1-1801122 regarding change to Table 13-13 of 38.213

Agreements:
· To adopt the TP in Section 4.1 regarding new tables 13-X3 and 13-X4 of 38.213 
· Editors may update the table indexing

Agreement:
· Send an LS to RAN4 for the revised/new RMSI CORESET configuration tables – to be prepared in R1-1801188
· Note: Including Ref. R1-1801168 for the references on the generation of the offsets.

R1-1801188	[draft] LS on RMSI CORESET configurations	CATT
Decision: The document is endorsed by updating “would like to information”. Final LS is approved in R1-1801246.

Agreement:
· The TPs in section 2 of R1-1801192 for 38.213 are endorsed.




As shown above, significant progress was made in RAN1#AH1801 on resolving the remaining issues for RMSI CORESET configuration. In this contribution, we discuss the remaining issues on RMSI CORESET monitoring windows.
SS/PBCH block and CORESET multiplexing pattern 1




As shown in TS 38.213[3] a UE determines PDCCH monitoring occasions, the SFN  and slot index of RMSI CORESET  from the four LSBs of RMSI-PDCCH-Config  based on the SS/PBCH block SFN  and slot index .   













For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots starting from slot . For SS/PBCH block with index , the UE determines an index of slot  as  located in a frame with system frame number (SFN)  satisfying  if  or in a frame with SFN satisfying  if .  and  are provided by Tables 13-11 and 13-12 in TS 38.213[3], and  based on the subcarrier spacing for PDCCH receptions in the control resource set TS 38.211[4]. The index for the first symbol of the control resource set in slot  is the first symbol index provided by Tables 13-11 and 13-12 in TS 38.213[3].
Table 13-11 (TS 38.213[3]): Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 1 and frequency range 1
	Index
	

	Number of search space sets per slot
	

	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	


{0, if  is even}, {, if  is odd}

	2
	2
	1
	1
	0

	3
	2
	2
	1/2
	


{0, if  is even}, {, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	


{0, if  is even}, {, if  is odd}

	6
	7
	1
	1
	0

	7
	7
	2
	1/2
	


{0, if  is even}, {, if  is odd}

	8
	0
	1
	2
	0

	9
	5
	1
	2
	0

	10
	0
	1
	1
	1

	11
	0
	1
	1
	2

	12
	2
	1
	1
	1

	13
	2
	1
	1
	2

	14
	5
	1
	1
	1

	15
	5
	1
	1
	2



Table 13-12 (TS 38.213[3]): Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 1 and frequency range 2
	Index
	

	Number of search space sets per slot
	

	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	

{0, if  is even}, {7, if  is odd}

	2
	2.5 
	1
	1
	0

	3
	2.5
	2
	1/2
	

{0, if  is even}, {7, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	

{0, if  is even}, {7, if  is odd}

	6
	0
	2
	1/2
	


 {0, if  is even}, {, if  is odd}

	7
	2.5
	2
	1/2
	


 {0, if  is even}, {, if  is odd}

	8
	5
	2
	1/2
	


 {0, if  is even}, {, if  is odd}

	9
	7.5
	1
	1
	 0

	10
	7.5
	2
	1/2
	

 {0, if  is even}, {7, if  is odd}

	11
	7.5
	2
	1/2
	


 {0, if  is even}, {, if  is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved



The above requirements show that for the SS/PBCH block and CORESET multiplexing pattern 1, 
· each configuration index corresponds to a set of parameters that are used for deriving the location of the RMSI CORESET search space:
· {O, Number of search space sets per slot, M, the location of the first symbol index(es)}
· 

When a UE detects an SS/PBCH block with index , the UE is required to monitor RMSI PDCCH over two consecutive slots starting from the slot . 
· 
The UE is required at monitor RMSI PDCCH at the frames with either an even number or an odd number determined by .  It is worthy to point out the UE is required to monitor RMSI PDCCH periodically at the frames satisfying the condition but not simply one frame after detecting the SSB, which gives the network the freedom in the implementation to place the RMSI PDCCH in some or all frames satisfying the condition. 
The above design provides the flexibility for the network to place RMSI PDCCH over either one or both of the two consecutive slots; and also the flexibility to place the RMSI PDCCH at one or more frames in the implementation.
In real deployments, the network can also control the location of the RMSI PDCCH monitoring locations by selecting different configuration indexes according its SSB transmission configuration, especially the SSB periodicity, the number of SSBs in the SSB burst set, subcarrier spacing of the RMSI PDCCH, etc. 
As an example, Figure 1 shows the mapping of the RMSI PDCCH monitoring window, including the first symbol index, when configuration index 0 is used with RMSI PDCCH SCS of 15 kHz and SSB periodicity being not smaller than 10ms. For the example shown in Figure 1, the RMSI PDCCH for each SSB is nicely mapping into the OFDM symbols without overlapping with SSBs and/or each other with this example.

[image: ]
Figure 1: Illustration of the mapping of the SSB to corresponding RMSI PDCCH monitoring locations (e.g., Index = 0, SSBSCS = RMSI PDCCH SCS = 15 kHz. SSB periodicity >=10ms. No RMSI PDCCH overlapping).

As another example, Figure 2 shows the mapping of the RMSI PDCCH monitoring window, including the first symbol index, when configuration index 0 is used with RMSI PDCCH SCS of 15 kHz and SSB periodicity being 5ms. In this case, it is shown that the RMSI PDCCHs associated with more than one SSB are unavoidably mapped into the same OFDM symbols if SSBs are transmitted in all candidate positions in a burst set. 
[image: ]

Figure 2: Illustration of the mapping of the SSB to corresponding RMSI PDCCH monitoring locations (e.g., Index = 0, RMSI PDCCH SCS = 15 kHz. SSB periodicity = 5ms. RMSI PDCCH overlapping cannot be avoided if SSBs are transmitted in all candidate positions).


Similar situations for RMSI PDCCH associated with different SSBs being mapped into the same OFDM symbols can also take place in other configurations. Taking Table 13-12 in TS 38.213 with indexes 12 as another example. For FR2, the maximum number of SSBs is L=64. Assume RMSI CORESET SCS=60kHz (i.e., we have The starting slot  and the frame for the RMSI PDCCH search space can be described as the following table:
Table 3 RMSI PDCCH Monitoring Windows
	
	{0, 1, 19}
	{20, 21, .., 39}
	{40, 41, .., 59}
	{60, 61, 62, 63}

	

	{0, 2, .., 38}
	{0, 2, .., 38}
	{0, 2, .., 38}
	{0, 2, 4, 6}

	

	0
	1
	0
	1



Figure 3 shows the mapping of the RMSI PDCCH monitoring window when configuration index 12 is used for RMSI PDCCH SCS 60 kHz and the SSB periodicity is 40ms or larger. For this case, the RMSI PDCCH for each SSB can be nicely mapping into the frames/OFDM symbols without overlapping with each other.
[image: ]

Figure 3: Illustration of the mapping of the SSB to corresponding RMSI PDCCH monitoring locations (e.g., Index = 12, RMSI PDCCH SCS = 60 kHz. SSB periodicity >=40ms. No RMSI PDCCH overlapping.

Figure 4 shows the mapping of the RMSI PDCCH monitoring window when configuration index 12 is used for RMSI PDCCH SCS 60 kHz and the SSB periodicity is 20ms. For this case, it is unavoidable that the RMSI PDCCHs associated with more than one SSB are mapped into the same OFDM symbols if SSBs are transmitted in all candidate positions. 



Figure 4: Illustration of the mapping of the SSB to corresponding RMSI PDCCH monitoring locations (e.g., Index = 12, RMSI PDCCH SCS = 60 kHz. SSB periodicity = 20ms. RMSI PDCCH overlapping may happen.

For above scenarios that for some particular RMSI PDCCH monitoring configurations the RMSI PDCCH search spaces overlap with each other, there may be different approaches on how to deal with them. For example, 
· Option 1: The network is not allowed to use the configurations that may potentially result in the overlapping of the RMSI PDCCH search spaces. For example, the network should not use the SSB periodicity <= 20ms Index = 12 with RMSI PDCCH SCS = 60 kHz that may results in the overlapping shown in Figure 4.
· Option 2: The network is allowed to use the configurations that may potentially result in the overlapping of the RMSI PDCCH search spaces. However, the network should avoid the overlapping of the RMSI PDCCH search spaces in the implementation. Again, using Figure 4 as an example, the BS needs to exclude the transmission of the SSBs in some candidate SSB positions as shown in Table 4 the overlapping of the RMSI PDCCH search spaces can be avoided.
· Option 3: Overlapping of the RMSI PDCCH search spaces associated with different SSBs in the configuration and the implementation is allowed. It will be up to the network to control when the overlapping happens. From UE’s perspective, UE assumes there is no overlapping. This option may have the advantage that when digital beamforming is supported for the transmission of the SSB and RMSI PDCCH, the RMSI PDCCH search spaces associated with different SSBs in time/frequency resources may be allowed. From UE’s point of view, the RMSI PDCCH search space associated with an detected SSB is still QCLed with the detected SSB.

Table 4 RMSI PDCCH Monitoring Windows 
(Index = 12, RMSI PDCCH SCS = 60 kHz. SSB periodicity = 20ms, no PDCCH search space overlapping)
	
	{0, 2, 4, .., 18}
	{20, 21, .., 39}
	{41, 43, .., 59}

	

	{0, 4, .., 36}
	{0, 2, .., 38}
	{2, 6, .., 38}

	

	0
	1
	0



In our view, Option 3 is reasonable option. 
Proposal 1: For the SS/PBCH block and CORESET multiplexing pattern 1, existing configurations with potential overlapping of the RMSI PDCCH search spaces associated with different SSBs can be kept. It will be up to the network to decide which configurations are used and whether the overlapping is allowed in the implementation. From UE’s perspective, UE assumes there is no overlapping.
Collision between RMSI CORESET and the SSB: Pattern 2



For the SS/PBCH block and control resource set multiplexing pattern 2, a UE monitors PDCCH in the Type0-PDCCH common search space over one slot with Type0-PDCCH common search space periodicity equal to the periodicity of SS/PBCH block. For a SS/PBCH block with index , the UE determines the slot index  and  based on parameter provided by Tables 13-13 through 13-14 [3].
Table 13-13: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 60} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	


 
	0, 1, 6, 7 for




, , , 



Table 13-14: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 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, …, 7)

	0
	



 or 
	






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



12, 13 in, , ,  ()




	SSB
	120 kHz
	0
	1
	2
	3
	SSB#0
	SSB#1
	12
	13
	0
	1
	SSB#2
	SSB#3
	10
	11
	12
	13

	RMSI
	60 kHz
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13


(a) RMSI PDCCH has only 1 OFDM symbol
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(b) RMSI PDCCH has 2 OFDM symbols

Figure 5: Illustration of the RMSI CORESET monitoring window for Pattern 2 
As shown in Figure 5, when RMSI CORESET configuration has the duration of 1 OFDM symbols for Patter 2, there will be no overlapping of the RMSI CORESET with each other or with SSBs. However, when RMSI CORESET configuration uses the duration of 2 OFDM symbols for Patter 2, there will be overlapping of the RMSI CORESET with each other or with SSBs.
Similar with the overlapping issues with Pattern 1, there can be a number of options to deal with the issue:
· Option 1: Remove the configurations from the current requirement that may potentially result in the overlapping of the RMSI PDCCH search spaces with each other or with SSBs. For Pattern 2, it implies the RMSI CORESET configurations with 2 OFDM symbols are removed from Tables 13-7 and Table 13-10.
· Option 2: Make the change of the current RMSI CORESET configuration for Pattern 2, allowing the overlapping of the RMSI PDCCH search spaces associated with different SSBs, but not allowing the overlapping of the RMSI PDCCH search spaces with SSBs as shown in Figure 6.
· Option 3: The configurations that may potentially result in the overlapping of the RMSI PDCCH search spaces with each other or with SSBs are kept. However, the network should avoid the overlapping in the implementation. Using Figure 5(b) as an example, the overlapping can be avoided if there is no RMSI CORESET associated with SSB#1 and SSB#3. 
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Figure 6: Illustration of the supporting RMSI CORESET monitoring windows with 1 and 2 OFDM symbols for Pattern 2
In our view, all of the above Options should work. Our preference would be Option 2 that provides the opportunity for the network to support the RMSI CORESET configurations with 2 OFDM symbols. 
Proposal 2: For the SS/PBCH block and CORESET multiplexing pattern 2, down-select one of the following options for dealing with the potential collision between SSBs and the RMSI CORESET:
· 
Option 1: Remove the configurations with =2 for Pattern 2 in Table 13-7 and Table 13-10 of TS 38.213;

· 
Option 2: Modify RMSI CORESET configurations in Tables 13-13 and 13-14 of TS 38.213 in order to support =2 for Pattern 2 as shown in Figure 6.

Conclusion
In this contribution, we discussed the remaining issues on RMSI CORESET monitoring windows. 
Proposal 1: For the SS/PBCH block and CORESET multiplexing pattern 1, existing configurations with potential overlapping of the RMSI PDCCH search spaces associated with different SSBs can be kept. It will be up to the network to decide which configurations are used and whether the overlapping is allowed in the implementation. From UE’s perspective, UE assumes there is no overlapping.

Proposal 2: For the SS/PBCH block and CORESET multiplexing pattern 2, down-select one of the following options for dealing with the potential collision between SSBs and the RMSI CORESET:
· 
Option 1: Remove the configurations with =2 for Pattern 2 in Table 13-7 and Table 13-10 of TS 38.213;

· 
Option 2: Modify RMSI CORESET configurations in Tables 13-13 and 13-14 of TS 38.213 in order to support =2 for Pattern 2 as shown in Figure 6.
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Figure 6: Illustration of the supporting RMSI CORESET monitoring windows with 1 and 2 OFDM symbols for Pattern 2
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						slots in 0.5ms								15KHz=1; 30kHz=2; 120kHz=8; 240kHz=16

						0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		4		5		6		7		8		9		10		11		12		13

						SCS = 15 kHz/30kHz(a), L=4

						0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13

						SCS = 15 kHz/30kHz(a), L=8

						0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13		0		1		SSB#4								6		7		SSB#5								12		13		0		1		SSB#6								6		7		SSB#7								12		13

						SCS = 30kHz(b), L=8

						0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								12		13		0		1		SSB#6								SSB#7								10		11		12		13

						SCS = 120kHz, L=64



		SSB		120 kHz		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13

		RMSI		60 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13



		SSB		120 kHz		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13

		RMSI		60 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13

										1				2																				7				8



		SSB		120 kHz		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13

		RMSI		60 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13

						0				1																				6				7



		SSB		240 kHz		0		1		2		3		4		5		6		7		SSB#0								SSB#1								SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								SSB#6								SSB#7								6		7		8		9		10		11		12		13

		RMSI		120 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13				0				1				2				3				4				5				6				7				8				9				10				11				12				13

						0				1																																												12				13

						1				2																																												12				13

														2				3																																												0				1

														2				3																																												0				1





PRB Patterns



		slots in 0.5ms								15KHz=1; 30kHz=2; 120kHz=8; 240kHz=16

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		4		5		6		7		8		9		10		11		12		13



		SCS = 15 kHz/30kHz(a), L=4

		0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13

		0		1		Mod(SSB,2)=0								6		7		Mod(SSB,2)=1								12		13

		SCS = 15 kHz/30kHz(a), L=8

		0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13		0		1		SSB#4								6		7		SSB#5								12		13		0		1		SSB#6								6		7		SSB#7								12		13





		SCS = 30kHz(b), L=8

		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								12		13		0		1		SSB#6								SSB#7								10		11		12		13

		0		1		2		3		Mod(SSB,4)=0								Mod(SSB,4)=1								12		13		14		15		Mod(SSB,4)=2								Mod(SSB,4)=3								24		25		26		27



		SCS = 120kHz, L=64

		0		1		2		3		SSB#0								SSB#1								12		13		14		15		SSB#2								SSB#3								24		25		26		27





		SCS = 240kHz, L=64

		0		1		2		3		4		5		6		7		SSB#0								SSB#1								SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								SSB#6								SSB#7								6		7		8		9		10		11		12		13

		0		1		2		3		4		5		6		7		Mod(SSB,8)=0								Mod(SSB,8)=1								Mod(SSB,8)=2								Mod(SSB,8)=3								24		25		26		27

		28		29		30		31		Mod(SSB,8)=4								Mod(SSB,8)=5								Mod(SSB,8)=6								Mod(SSB,8)=7								48		49		50		51		52		53		54		55





SSB and RMSI

																																																																																																																																																																																																		11.52

		120kHz SCS

		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		10		11		10		11		12		10		11		12		10		11		12		11		12		13

		1		1																																																																																																																																										1		1

		For 240kHz SCS, 16 Candidate SS block positions in every 10 slots

		1		1		2		3		11		10		11		12		8		9		10		11		12		1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		2		3		4		5		6		7		8		9		10		11		12		10		11		11		11		12		10		11		10		11		12		10		11		12		10		11		12		11		12		13		1		1		2		3		11		10		11		12		8		9		10		11		12		1		0		1		2		3		4		5		6		7		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5

		0		1

				Minimum CW = 25 RBs for 15kHz SCS. With 25 RBs, there is at least one SSB sync raster available.																																																																																																																												Minimum CW = 52 RBs for 15kHz SCS
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120kHz 240 kHz SCS

		For 120kHz SCS, 8 Candidate SS block positions in every 5 slots

		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		10		11		10		11		12		10		11		12		10		11		12		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		10		11		10		11		12		10		11		12		10		11		12		11		12		13

		1		1																																																																																																																																										1		1

		For 240kHz SCS, 16 Candidate SS block positions in every 10 slots

		1		1		2		3		11		10		11		12		8		9		10		11		12		1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		2		3		4		5		6		7		8		9		10		11		12		10		11		11		11		12		10		11		10		11		12		10		11		12		10		11		12		11		12		13		1		1		2		3		11		10		11		12		8		9		10		11		12		1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		2		3		4		5		6		7		8		9		10		11		12		10		11		11		11		12		10		11		10		11		12		10		11		12		10		11		12		11		12		13

		0		1







15 kHz CORESET



		slots in 0.5ms								15KHz=1; 30kHz=2; 120kHz=8; 240kHz=16

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		4		5		6		7		8		9		10		11		12		13





		0		1										6		7										12		13



						SSB#0												SSB#1												0		1		SSB#2								6		7		SSB#3								12		13

						2		3		4		5						8		9		10		11





		0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13















240kHz 2.5ms
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						slots in 0.5ms								15KHz=1; 30kHz=2; 120kHz=8; 240kHz=16

						0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		4		5		6		7		8		9		10		11		12		13

						SCS = 15 kHz/30kHz(a), L=4

						0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13

						SCS = 15 kHz/30kHz(a), L=8

						0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13		0		1		SSB#4								6		7		SSB#5								12		13		0		1		SSB#6								6		7		SSB#7								12		13

						SCS = 30kHz(b), L=8

						0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								12		13		0		1		SSB#6								SSB#7								10		11		12		13

						SCS = 120kHz, L=64



		SSB		120 kHz		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13

		RMSI		60 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13



		SSB		120 kHz		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13

		RMSI		60 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13

										1				2																				7				8



		SSB		120 kHz		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13

		RMSI		60 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13

						0				1																				6				7



		SSB		240 kHz		0		1		2		3		4		5		6		7		SSB#0								SSB#1								SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								SSB#6								SSB#7								6		7		8		9		10		11		12		13

		RMSI		120 kHz		0				1				2				3				4				5				6				7				8				9				10				11				12				13				0				1				2				3				4				5				6				7				8				9				10				11				12				13

						0				1																																												12				13

						1				2																																												12				13

														2				3																																												0				1

														2				3																																												0				1





PRB Patterns



		slots in 0.5ms								15KHz=1; 30kHz=2; 120kHz=8; 240kHz=16

		0		1		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		4		5		6		7		8		9		10		11		12		13



		SCS = 15 kHz/30kHz(a), L=4

		0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13

		0		1		Mod(SSB,2)=0								6		7		Mod(SSB,2)=1								12		13

		SCS = 15 kHz/30kHz(a), L=8

		0		1		SSB#0								6		7		SSB#1								12		13		0		1		SSB#2								6		7		SSB#3								12		13		0		1		SSB#4								6		7		SSB#5								12		13		0		1		SSB#6								6		7		SSB#7								12		13





		SCS = 30kHz(b), L=8

		0		1		2		3		SSB#0								SSB#1								12		13		0		1		SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								12		13		0		1		SSB#6								SSB#7								10		11		12		13

		0		1		2		3		Mod(SSB,4)=0								Mod(SSB,4)=1								12		13		14		15		Mod(SSB,4)=2								Mod(SSB,4)=3								24		25		26		27



		SCS = 120kHz, L=64

		0		1		2		3		SSB#0								SSB#1								12		13		14		15		SSB#2								SSB#3								24		25		26		27





		SCS = 240kHz, L=64

		0		1		2		3		4		5		6		7		SSB#0								SSB#1								SSB#2								SSB#3								10		11		12		13		0		1		2		3		SSB#4								SSB#5								SSB#6								SSB#7								6		7		8		9		10		11		12		13

		0		1		2		3		4		5		6		7		Mod(SSB,8)=0								Mod(SSB,8)=1								Mod(SSB,8)=2								Mod(SSB,8)=3								24		25		26		27

		28		29		30		31		Mod(SSB,8)=4								Mod(SSB,8)=5								Mod(SSB,8)=6								Mod(SSB,8)=7								48		49		50		51		52		53		54		55





SSB and RMSI

																																																																																																																																																																																																		11.52

		120kHz SCS

		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		0		1		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		10		11		10		11		12		10		11		12		10		11		12		11		12		13
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		For 240kHz SCS, 16 Candidate SS block positions in every 10 slots
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				Minimum CW = 25 RBs for 15kHz SCS. With 25 RBs, there is at least one SSB sync raster available.																																																																																																																												Minimum CW = 52 RBs for 15kHz SCS
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120kHz 240 kHz SCS

		For 120kHz SCS, 8 Candidate SS block positions in every 5 slots

		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		10		11		10		11		12		10		11		12		10		11		12		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		0		1		2		3		8		9		10		11		12		1		0		1		10		11		10		11		2		3		4		5		6		7		8		9		10		11		12		13		10		11		10		11		12		10		11		12		10		11		12		11		12		13

		1		1																																																																																																																																										1		1

		For 240kHz SCS, 16 Candidate SS block positions in every 10 slots
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15 kHz CORESET



		slots in 0.5ms								15KHz=1; 30kHz=2; 120kHz=8; 240kHz=16
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240kHz 2.5ms
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