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1. Introduction
In this document, we discuss on the remaining details of CORESET configuration and search window occasion configuration.

Discussion
RMSI CORESET configuration for minimum channel BW of 10MHz in case of 15kHz SCS
In RAN4 #86 meeting [2], it was agreed that for Band 41 SCS, specification (i.e. SCS of SS/PBCH block is 15kHz, and minimum channel bandwidth is 10MHz) is unchanged. Also, RAN4 sent LS to RAN1 to change the design to accommodate the RAN4 decision. In addition, RAN4 decided that for sync raster step size, a conservative approach of <3> for Band n41 is chosen.
As discussed in the previous meeting, current defined 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 wider sync raster (i.e. 4.32MHz). So, RAN1 should define a new RMSI CORESET configuration table for 15kHz SCS for SS/PBCH block with minimum channel bandwidth 10MHz.
Proposal 1:
· Defines a new RMSI CORESET configuration table for the following cases.
· {SS/PBCH block, PDCCH} subcarrier spacing is {15,15}kHz with minimum channel bandwidth 10MHz
· {SS/PBCH block, PDCCH} subcarrier spacing is {15,30}kHz with minimum channel bandwidth 10MHz

RMSI PDCCH monitoring window occasion configuration for pattern 2
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 2, RMSI PDCCH monitoring window occasion for pattern 2 is depicted.

[image: ](a) Current configuration
[image: ]
(b) Proposed configuration
Figure 2. RMSI PDCCH monitoring window occasion for pattern 2

In case of proposed configuration in figure 2(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)
· Limit the number of SS/PBCH block, and adopt the mapping of the multiple SS/PBCH index to the same OFDM symbol
· 
For = 2, OFDM symbol index 0, 0, 2, 2, 0, 0 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)

Proposal 2: 
· Adopt new configurations for RMSI PDCCH monitoring window occasion for 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)
· Limit the number of SS/PBCH block, and keep the mapping rule (i.e. one to one mapping)
· 
For = 2, OFDM symbol index 0, 0, 2, 2, 0, 0 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)
· Limit the number of SS/PBCH block, and adopt the mapping of the multiple SS/PBCH index to the same OFDM symbol

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:
RMSI CORESET configuration for minimum channel BW of 10MHz in case of 15kHz SCS
Proposal 1:
· Defines new RMSI CORESET configuration tables for the following cases.
· {SS/PBCH block, PDCCH} subcarrier spacing is {15,15}kHz with minimum channel bandwidth 10MHz
· Alt.1: Two tables with 4bits configuration (Table 2-1, 2-2)
· Alt.2: Single table with 5bits configuration (Table 3)
Table 2-1: 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 10MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	48 
	1
	0

	1
	1 
	48 
	1 
	5

	2
	1 
	48 
	1
	10

	3
	1 
	48 
	1 
	15

	4
	1 
	48 
	1
	20

	5
	1 
	48 
	2
	0

	6
	1 
	48 
	2
	5

	7
	1 
	48 
	2
	10

	8
	1 
	48 
	2
	15

	9
	1 
	48 
	2
	20

	10
	1 
	48 
	3
	0

	11
	1 
	48 
	3
	5

	12
	1 
	48 
	3
	10

	13
	1 
	48 
	3
	15

	14
	1 
	48 
	3
	20

	15
	Reserved



Table 2-2: 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, 15} kHz with minimum channel bandwidth 10MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	96 
	1
	0

	1
	1 
	96 
	1
	11

	2
	1 
	96 
	1
	22

	3
	1 
	96 
	2
	0

	4
	1 
	96 
	2
	11

	5
	1 
	96 
	2
	22

	6
	1 
	96 
	3
	0

	7
	1 
	96 
	3
	11

	8
	1 
	96 
	3
	22

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 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 {15, 15} kHz with minimum channel bandwidth 10MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	48 
	1
	0

	1
	1 
	48 
	1
	5

	2
	1 
	48 
	1
	10

	3
	1 
	48 
	1
	15

	4
	1 
	48 
	1
	20

	5
	1 
	48 
	2
	0

	6
	1 
	48 
	2
	5

	7
	1 
	48 
	2
	10

	8
	1 
	48 
	2
	15

	9
	1 
	48 
	2
	20

	10
	1 
	48 
	3
	0

	11
	1 
	48 
	3
	5

	12
	1 
	48 
	3
	10

	13
	1 
	48 
	3
	15

	14
	1 
	48 
	3
	20

	15
	1 
	96 
	1
	0

	16
	1 
	96 
	1
	11

	17
	1 
	96 
	1
	22

	18
	1 
	96 
	2
	0

	19
	1 
	96 
	2
	11

	20
	1 
	96 
	2
	22

	21
	1 
	96 
	3
	0

	22
	1 
	96 
	3
	11

	23
	1 
	96 
	3
	22

	24
	Reserved

	25
	Reserved

	26
	Reserved

	27
	Reserved

	28
	Reserved

	29
	Reserved

	30
	Reserved

	31
	Reserved



· {SS/PBCH block, PDCCH} subcarrier spacing is {15,30}kHz with minimum channel bandwidth 10MHz
· Alt.1: Two tables with 4bits configuration (Table 4-1, 4-2)
· Alt.2: Single table with 5bits configuration (Table 5)

Table 4-1: 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, 30} kHz with minimum channel bandwidth 10MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	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
	2
	5

	6
	1
	24
	2
	6

	7
	1
	24
	2
	7

	8
	1
	24
	2
	8

	9
	1
	24
	2
	9

	10
	1
	24
	2
	10

	11
	1
	24
	2
	11

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 4-2: 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 10MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1
	48
	1
	0

	1
	1
	48
	1
	4

	2
	1
	48
	1
	8

	3
	1
	48
	2
	0

	4
	1
	48
	2
	4

	5
	1
	48
	2
	8

	6
	1
	48
	3
	0

	7
	1
	48
	3
	4

	8
	1
	48
	3
	8

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 5: 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 10MHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	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
	2
	5

	6
	1
	24
	2
	6

	7
	1
	24
	2
	7

	8
	1
	24
	2
	8

	9
	1
	24
	2
	9

	10
	1
	24
	2
	10

	11
	1
	24
	2
	11

	12
	1
	24
	3
	1

	13
	1
	24
	3
	2

	14
	1
	24
	3
	3

	15
	1
	24
	3
	4

	16
	1
	24
	3
	5

	17
	1
	24
	3
	6

	18
	1
	24
	3
	7

	19
	1
	24
	3
	8

	20
	1
	24
	3
	9

	21
	1
	24
	3
	10

	22
	1
	24
	3
	11

	23
	1
	48
	1
	0

	24
	1
	48
	1
	4

	25
	1
	48
	1
	8

	26
	1
	48
	2
	0

	27
	1
	48
	2
	4

	28
	1
	48
	2
	8

	29
	1
	48
	3
	0

	30
	1
	48
	3
	4

	31
	1
	48
	3
	8




RMSI PDCCH monitoring window occasion configuration for pattern 2
Proposal 2: 
· [bookmark: _GoBack]Adopt new configuration for RMSI PDCCH monitoring window occasion for 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)
· Limit the number of SS/PBCH block, and keep the mapping rule (i.e. one to one mapping)
· 
For = 2, OFDM symbol index 0, 0, 2, 2, 0, 0 in i=8k, i=8k+1, i=8k+2, i=8k+3, i=8k+4, i=8k+5 (nc = nSSB,i)
· Limit the number of SS/PBCH block, and adopt the mapping of the multiple SS/PBCH index to the same OFDM symbol

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


















Appendix A. Previous agreement

Agreements: (RAN1#92) [1]
· For potential collision (i.e., in the same symbol) of SS/PBCH block and RMSI PDCCH with multiplexing pattern 1, add the clarification on UE’s behaviour as shown in the following text proposal (section 10, 38.213)
A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of half frames for reception of SS/PBCH blocks in a serving cell. If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1. If a UE has received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted. When a UE follows the procedure in Subclause 13 to monitor Type0-PDCCH common search space, a UE may assume that no SS/PBCH block is transmitted in REs used for the reception of the Type0-PDCCH.
For {SSB SCS, PDCCH SCS} = {120, 60} kHz, Remove the configurations with [image: ]=2 for pattern 2 in Table 13-7.
· For {SSB SCS, PDCCH SCS} = {240, 120} kHz for Pattern 2, down-select:
Option 1: Remove the configurations with [image: ]=2 in Table 13-10 for Pattern 2
· Option 2:  Modify Table 13-14 to add the support [image: ]=2 as follows
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, …, 7)

	0
	



 or 
	
For =1, 







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



12, 13 in, , ,  ()

	
	
	
For =2, 






0, 0, 2, 2, 0, 0 in [image: ], , , , ,   ()



12, 12 in, , ,  ()


Discuss till next meeting
· For {SSB SCS, PDCCH SCS} = {240, 120} kHz for Pattern 2:
· Add another configuration index in Table 13-14 to support [image: ]=1 and 2 as follows

	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, …, 7)

	1
	


 
	
For =1, 







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

	
	
	
For =2, 







0, 0, 2, 2, 0, 0 in [image: ],, , , , ,   ()


Discuss till next meeting

Agreements: (RAN4 #86) [3]
For Band 41 SCS
· Specification is unchanged at this time. A LS can be sent to RAN1 to change the design to accommodate the RAN4 decision
· RAN4 also agreed that no further default SCS for SSB is added in future meetings for Rel-15 bands.
Step size
· For sync raster step size, a conservative approach of <3> for band n41 and <16>for band <n79> is chosen, giving some guard band for SSB at band edges.
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