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1. Introduction
In this document, we discuss on the remaining details of CORESET configuration, search window occasion configuration, the definition of initial DL BWP, and RMSI time domain resource allocation for multiplexing pattern2. 

Discussion
1.1. RMSI CORESET configuration
Modification of RMSI CORESET configuration table for 5MHz MinCHBW in case of 15kHz SCS
In RAN1 #91 meeting, RMSI CORESET configuration table was defined for 5MHz MinCBW. Based on the definition of sync raster separation of RAN4 at that time, the configuration table is designed for 900 kHz sync raster separation. However, from the agreement of last RAN4 meeting [2], sync raster separation changed 900 kHz to 1200 kHz. To support larger sync raster separation, additional offset value should be added in current RMSI CORESET configuration table. The revised table, which additional offset is added, is given in Appendix B.
Observation 1:
· Sync raster separation changed 900 kHz to 1200 kHz, so additional offset value should be added in current RMSI CORESET configuration table.
Proposal 1:
· Add some entries in TS38.213 Table 13-2 for 5MHz minimum channel bandwidth in case of 15kHz SCS
· Number of RBs: 24, Number of symbols: 2, Offset value: { 9 }
· Number of RBs: 24, Number of symbols: 3, Offset value: { 9 }

New RMSI CORESET configuration table for 10MHz MinCHBW in case of 15kHz SCS
In RAN4 #86bis meeting [2], it was agreed that for all band for below 3GHz has same sync raster separation. In other words, for below 3GHz frequency range, it was agreed that overlapping band between LTE re-farming Band (n7, n38) and NR Band (n41) share GSCN. Therefore, for Band n41, sync raster separation is change 1440 kHz to 1200 kHz, and step size for down selection is changed <3> to <9>. According to step size for down selection and sync raster separation, effective sync raster separation for Band n41 is 3600 kHz.
As discussed in the previous meeting, current CORESET configuration table for 15kHz SCS for SS/PBCH block with minimum channel bandwidth of 5MHz is not suitable to indicate RB offset between SS/PBCH and RMSI CORESET in case of larger sync raster separation (i.e. 3600 kHz). So, RAN1 should define a new RMSI CORESET configuration table for 15 kHz SCS for SS/PBCH block with minimum channel bandwidth 10MHz. To support large sync raster separation, RAN1 should consider to adopt 5bit based configuration table design. The additional bit can be taken from the reserved bits for SS/PBCH block index indication (i.e.  or . The detail of new configuration table is given in Appendix C. Also, step size for down selection can be changed to <12>, so configuration table for 4800 kHz sync raster separation is given in Appendix C.
Observation 2:
· Current CORESET configuration table for 15 kHz SCS for SS/PBCH block with minimum channel bandwidth of 5MHz is not suitable to indicate RB offset between SS/PBCH and RMSI CORESET in case of larger sync raster separation (i.e. 3600 kHz).
Proposal 2:
· Adopt 5bits based RMSI CORESET configuration table for 10MHz minimum channel bandwidth in case of 15kHz SCS
· The additional 1 bit is taken from the reserved bits for SS/PBCH block index. (i.e.  or 
· New RMSI configuration table for Band n41 should be defined.
· Tables in appendix C.

1.2. RMSI PDCCH monitoring window occasion for RMSI multiplexing pattern2
For the candidate position of SS/PBCH blocks within a slot, we made a consensus to reserve some OFDM symbols for DL control and UL control. Also, in order to guarantee UL control transmission at every slot, RAN1 agreed that SS/PBCH block(s) are not allocated at the OFDM symbols of the index of 12 and 13. However, in PDCCH monitoring occasion of pattern 2 for {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz, the configuration to set the monitoring occasion of PDCCH at the OFDM symbols of the index of 12 and 13 is defined. In Table 13-14 in TS38.213 [x], the slot index (nc) for pattern 2 is defined as follow:
· 0, 1, 2, 3, 0, 1 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+6, i=8k+7 (nc = nSSB,i)
· 12, 13 in i=8k+4, i=8k+5 (nc = nSSB,i-1)

That is, the UL control channel transmission is not allowed at the slot(s). One way to resolve the situation is not to use the SS/PBCH indices (i.e. i=8k+4, i=8k+5) which are mapped to OFDM symbols at the end of the slot (i.e. 12, 13). In this case, the OFDM symbols at the front of slot (i.e. 0, 1) is used for RMSI CORESET mapped with the SS/PBCH indices (i.e. i=8k+6, i=8k+7), and the OFDM symbols in the 2nd half of the slot should be used for SS/PBCH block transmission. However, if RACH occasion in the 2nd half of the slot is configured (the main motivation of the configuration is to allow RACH transmission when SS/PBCH block is transmitted in the 1st half of the slot.), the RACH occasion would not be valid. 
In order to resolve the problem, we can adopt new configuration(s) to set the PDCCH monitoring occasion at the OFDM symbol for DL transmission (i.e. the index of 0, 1, 2 and 3 in each slot). In figure 1, RMSI PDCCH monitoring window occasion for pattern 2 is depicted.
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(a) Current configuration
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(b) Proposed configuration
Figure 1. RMSI PDCCH monitoring window occasion for pattern 2

In case of proposed configuration in figure 1(b), the number of OFDM symbol for PDCCH monitoring occasion would be less than the number of SS/PBCH block within a slot. One solution is to limit the number of SS/PBCH and to change the mapping rule of SS/PBCH block index to slot(s). For the solution, we can consider two possibility. First one is to keep the mapping rule (i.e. one to one mapping), and to change the mapping of the SS/PBCH index to OFDM symbol. Second one is to allow the mapping of the multiple SS/PBCH index to the same OFDM symbol.
· Limit the number of SS/PBCH block, and keep the mapping rule (i.e. one to one mapping)
· 
For = 1, OFDM symbol index 0, 1, 2, 3, 0, 1 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)
[bookmark: _GoBack]Proposal 3: 
· Adopt new configurations for RMSI PDCCH monitoring window occasion for RMSI multiplexing pattern 2 as follows:
· 
For = 1, OFDM symbol index 0, 1, 2, 3, 0, 1 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)

1.3. Modification of definition for bandwidth of initial active DL BWP
During initial synchronization procedure including Cell-ID detection and PBCH decoding, UE tries to detect signal within the bandwidth of SS/PBCH block. Then, UE would continue to operate next initial access procedure (i.e. obtaining system information, operating RACH procedure) within the initial active DL/UL bandwidth. In RAN1#90bis meeting, it was agreed that the initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI. In RMSI multiplexing pattern 1 case, both SS/PBCH block and RMSI CORESET/PDSCH are confined within initial active DL BWP. On the other hand, in case RMSI multiplexing pattern 2 and 3. SS/PBCH block is not confined within initial active DL BWP. Hence, we see one drawback that is the PDSCH scheduling restriction. As shown in figure 2 (a), according to the current definition of initial active DL BWP, even though network uses the wide frequency range for SS/PBCH and RMSI CORESET transmission, it is not allowed that gNB assigns frequency resource for RMSI PDSCH transmission at the frequency band which is used for SS/PBCH transmission. 



  
(b) Current definition                             (b) Proposed definition
Figure 2. Definition of initial active DL BWP

In order to resolve the PDSCH scheduling restriction, it is needed to change the definition of initial active DL BWP. When RAN1 decided the bandwidth of initial active DL BWP, UE implementation (especially, RF retuning) was considered. However, according to the RAN4 decision regarding the UE minimum BW with 200 MHz for FR2, RF retuning in UE size is not required even in multiplexing pattern 2 and 3 case. So, we can adopt a solution that the bandwidth of initial active DL BWP is defined as (the bandwidth of RMSI CORESET + Gap + the bandwidth of SS/PBCH block) for RMSI multiplexing pattern 2 and 3 case. 
Proposal 4: 
· In case of RMSI multiplex pattern 2 and 3, the bandwidth of initial active DL BWP is defined as (the bandwidth of RMSI CORESET + Gap + the bandwidth of SS/PBCH block).

1.4. RMSI PDSCH time domain resource allocation for RMSI multiplexing pattern 2
In RAN1 #92bis meeting [1], the 4bit tables for RMSI PDSCH time domain resource allocation was adopted. Resource allocation tables are defined for each multiplexing pattern, and tables include start information and symbol length information. Especially, according to the current resource allocation table, resource allocation table for RMSI multiplexing pattern 2 includes the entries for only OFDM symbol length L = 2 case. In other words for RMSI multiplex pattern 2, only the case that two OFDM symbols are configured is supported. 
However, from the coding rate perspective, symbol length restriction can be degrade performance. Also, when the number of actually transmitted SS/PBCH block is less than the maximum number of SS/PBCH block, more OFDM symbols which is not multiplexed with SS/PBCH can be used to transmit PDSCH for RMSI. 



Figure 3. Example for RMSI PDSCH time domain resource allocation for multiplexing pattern 2

As shown in figure 3, when one SSB is not used, consecutive four OFDM symbols can be used for RMSI PDSCH transmission with same analog beam used for SSB#2. For this reason, RAN1 should add more entries in the resource allocation table for RMSI multiplexing pattern 2 in order to allow more than 2 OFDM symbols assignment. At least it is necessity to adopt OFDM symbol length L = 4 in the resource allocation table for RMSI multiplexing pattern 2 case. 
Observation 5:
· According to the current resource allocation table for RMSI, for multiplex pattern 2, only the case that two OFDM symbols are configured is supported.
· When the number of actually transmitted SS/PBCH block is less than the maximum number of SS/PBCH block, more OFDM symbols which is not multiplexed with SS/PBCH can be used to transmit PDSCH for RMSI.
Proposal 5: 
· In order to allow more than 2 OFDM symbols assignment, adopt more entries in the resource allocation table for RMSI multiplexing pattern 2.
· At least add entries for OFDM symbol length L = 4

2. Conclusion
In this contribution, we discuss on RMSI CORESET configuration and RMSI PDCCH monitoring window occasion. As a conclusion of the discussion, we summarize proposals as follows:
Modification of RMSI CORESET configuration table for 5MHz MinCHBW in case of 15kHz SCS
Observation 1:
· Sync raster separation changed 900 kHz to 1200 kHz, so additional offset value should be added in current RMSI CORESET configuration table.
Proposal 1:
· Add some entries in TS38.213 Table 13-2 for 5MHz minimum channel bandwidth in case of 15kHz SCS
· Number of RBs: 24, Number of symbols: 2, Offset value: { 9 }
· Number of RBs: 24, Number of symbols: 3, Offset value: { 9 }

New RMSI CORESET configuration table for 10MHz MinCHBW in case of 15kHz SCS
Observation 2:
· Current CORESET configuration table for 15 kHz SCS for SS/PBCH block with minimum channel bandwidth of 5MHz is not suitable to indicate RB offset between SS/PBCH and RMSI CORESET in case of larger sync raster separation (i.e. 3600 kHz).
Proposal 2:
· Adopt 5bits based RMSI CORESET configuration table for 10MHz minimum channel bandwidth in case of 15kHz SCS
· The additional 1 bit is taken from the reserved bits for SS/PBCH block index. (i.e.  or 
· New RMSI configuration table for Band n41 should be defined.
· Tables in appendix C.

RMSI PDCCH monitoring window occasion for RMSI multiplexing pattern2
Proposal 3: 
· Adopt new configurations for RMSI PDCCH monitoring window occasion for RMSI multiplexing pattern 2 as follows:
· 
For = 1, OFDM symbol index 0, 1, 2, 3, 0, 1 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)

Modification of definition for bandwidth of initial active DL BWP
Proposal 4: 
· In case of RMSI multiplex pattern 2 and 3, the bandwidth of initial active DL BWP is defined as (the bandwidth of RMSI CORESET + Gap + the bandwidth of SS/PBCH block).

RMSI PDSCH time domain resource allocation for RMSI multiplexing pattern 2
Observation 5:
· According to the current resource allocation table for RMSI, for multiplex pattern 2, only the case that two OFDM symbols are configured is supported.
· When the number of actually transmitted SS/PBCH block is less than the maximum number of SS/PBCH block, more OFDM symbols which is not multiplexed with SS/PBCH can be used to transmit PDSCH for RMSI.
Proposal 5: 
· In order to allow more than 2 OFDM symbols assignment, adopt more entries in the resource allocation table for RMSI multiplexing pattern 2.
· At least add entries for OFDM symbol length L = 4

3. Reference
RAN1 #92bis meeting Chairman’s note
RAN4 #86bis meeting Chairman’s note

Appendix A. Previous agreement

Agreements: (RAN1#92bis) [1]
· Adopt the tables below for RMSI time domain resource allocation
· The previously agreed 4-bit indicator in DCI is not changed
Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
	L
	DL-DMRS-typeA-pos
	PDSCH mapping type
	K0
	S
	L

	0
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	1
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	2
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	3
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	4
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	5
	2
	Type B
	0
	9
	4

	
	3
	Type B
	0
	10
	4

	6
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	7
	x
	Type B
	0
	5
	7

	8
	x
	Type B
	0
	5
	2

	9
	x
	Type B
	0
	9
	2

	10
	x
	Type B
	0
	12
	2

	11
	x
	Type A
	0
	1
	13

	12
	x
	Type A
	0
	1
	6

	13
	x
	Type A
	0
	2
	4

	14
	x
	Type B
	0
	4
	7

	15
	x
	Type B
	0
	8
	4



Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 2
	I
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	2
	2

	1
	Type B
	0
	4
	2

	2
	Type B
	0
	6
	2

	3
	Type B
	0
	8
	2

	4
	Type B
	0
	10
	2

	5
	Type B
	1
	2
	2

	6
	Type B
	1
	4
	2


Note: From a table size perspective, it is possible to add 7 more rows with same K0 and S as above but with L=4 as well as 2 more rows S=0 and L=4.

Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 3
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	4
	2

	1
	Type B
	0
	6
	2

	2
	Type B
	0
	8
	2

	3
	Type B
	0
	10
	2


Note: From a table size perspective, additional entries are possible.

Agreements: (RAN4 #86bis) [2]
· 1200 kHz with +/-100 kHz shift and the raster offset by 150 kHz
· The 1200 kHz sync raster (offset by 150 kHz) is applied for all bands in the range 2400-3000 MHz

Appendix B. Revised version for TS 38.213 Table 13-2 
Table 13-2: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	6

	1
	1
	24
	2
	7

	2
	1
	24
	2
	8

	3
	1
	24
	2
	9

	4
	1
	24
	3
	6

	5
	1
	24
	3
	7

	6
	1
	24
	3
	8

	7
	1
	24
	3
	9

	8
	1
	48
	1
	18

	9
	1
	48
	1
	20

	10
	1
	48
	2
	18

	11
	1
	48
	2
	20

	12
	1
	48
	3
	18

	13
	1
	48
	3
	20

	14
	Reserved

	15
	Reserved



Appendix C. RMSI CORESET configuration table for MinCBW 10MHz
For the case of SS raster with 3.6MHz 
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 frequency bands with minimum channel bandwidth 10 MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	48 
	1
	6

	1
	1 
	48 
	1
	11

	2
	1 
	48 
	1
	16

	3
	1 
	48 
	1
	21

	4
	1 
	48 
	2
	6

	5
	1 
	48 
	2 
	11

	6
	1 
	48 
	2
	16

	7
	1 
	48 
	2 
	21

	8
	1 
	48 
	3
	6

	9
	1 
	48 
	3
	11

	10
	1 
	48 
	3
	16

	11
	1
	48 
	3
	21

	12
	1 
	96 
	1
	32

	13
	1 
	96 
	1
	43

	14
	1 
	96 
	2
	32

	15
	1 
	96 
	2
	43

	16
	1 
	96 
	3
	32

	17
	1 
	96 
	3
	43

	18
	Reserved

	19
	Reserved

	20
	Reserved

	21
	Reserved

	22
	Reserved

	23
	Reserved

	24
	Reserved

	25
	Reserved

	26
	Reserved

	27
	Reserved

	28
	Reserved

	29
	Reserved

	30
	Reserved



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 frequency bands with minimum channel bandwidth 10 MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	1
	3

	1
	1
	24
	1
	4

	2
	1
	24
	1
	5

	3
	1
	24
	1
	6

	4
	1
	24
	1
	7

	5
	1
	24
	1
	8

	6
	1
	24
	1
	9

	7
	1
	24
	1
	10

	8
	1
	24
	1
	11

	9
	1
	24
	1
	12

	10
	1
	24
	2
	3

	11
	1
	24
	2
	4

	12
	1
	24
	2
	5

	13
	1
	24
	2
	6

	14
	1
	24
	2
	7

	15
	1
	24
	2
	8

	16
	1
	24
	2
	9

	17
	1
	24
	2
	10

	18
	1
	24
	2
	11

	19
	1
	24
	2
	12

	20
	1
	48
	1
	14

	21
	1
	48
	1
	17

	22
	1
	48
	1
	20

	23
	1
	48
	1
	23

	24
	1
	48
	2
	14

	25
	1
	48
	2
	17

	26
	1
	48
	2
	20

	27
	1
	48
	2
	23

	28
	1
	48
	3
	14

	29
	1
	48
	3
	17

	30
	1
	48
	3
	20

	31
	1
	48
	3
	23



For the case of SS raster with 4.8MHz 
Table 13-y1: 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 bands with minimum channel bandwidth 10 MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	48 
	1
	1

	1
	1 
	48 
	1 
	6

	2
	1 
	48 
	1
	11

	3
	1 
	48 
	1 
	16

	4
	1 
	48 
	1
	21

	5
	1 
	48 
	1 
	26

	6
	1 
	48 
	2
	1

	7
	1 
	48 
	2
	6

	8
	1 
	48 
	2
	11

	9
	1 
	48 
	2
	16

	10
	1 
	48 
	2
	21

	11
	1
	48 
	2
	26

	12
	1
	48 
	3
	1

	13
	1
	48
	3
	6

	14
	1 
	48 
	3
	11

	15
	1 
	48 
	3 
	16

	16
	1 
	48 
	3
	21

	17
	1 
	48 
	3 
	26

	18
	1 
	96 
	1
	27

	19
	1 
	96 
	1
	38

	20
	1 
	96 
	1
	49

	21
	1 
	96 
	2
	27

	22
	1 
	96 
	2
	38

	23
	1 
	96 
	2
	49

	24
	1 
	96 
	3
	27

	25
	1 
	96 
	3
	38

	26
	1 
	96 
	3
	49

	27
	Reserved

	28
	Reserved

	29
	Reserved

	30
	Reserved

	31
	Reserved



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 frequency bands with minimum channel bandwidth 10 MHz
	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
	24
	2
	13

	13
	1
	24
	2
	14

	14
	1
	48
	1
	13

	15
	1
	48
	1
	16

	16
	1
	48
	1
	19

	17
	1
	48
	1
	22

	18
	1
	48
	1
	25

	19
	1
	48
	2
	13

	20
	1
	48
	2
	16

	21
	1
	48
	2
	19

	22
	1
	48
	2
	22

	23
	1
	48
	2
	25

	24
	1
	48
	3
	13

	25
	1
	48
	3
	16

	26
	1
	48
	3
	19

	27
	1
	48
	3
	22

	28
	1
	48
	3
	25

	29
	Reserved

	30
	Reserved

	31
	Reserved
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