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1 Introduction

During the last meeting and subsequent email discussion, remaining issues on RMSI were discussed and most of them had been addressed. There are also some remaining issues needed to be further clarified and determined, such as: 
· Collision between RMSI CORESET and the SSB for Pattern 2 in case of SSB and RMSI SCS of {240kHz, 120kHz}
· UE assumption on the collision case between PDCCH and SSB
· Clarify headings of RMSI control resource set tables from 13-1 to 13-6 in 38.213 [1]
· Additional tables defining for new combination of SSB SCS and minimum channel bandwidth, (e.g. {15kHz, 10MHz} for n41)
· UE assumption on PDCCH/PDSCH reception within one monitoring window

· Time domain resource allocation for RMSI
In this contribution, we mainly focus on the above issues and give the corresponding text proposals. 
2 Collision between RMSI CORESET and SSB for Pattern 2

2.1 Analysis

For SS/PBCH block and RMSI CORESET multiplexing pattern 2 with SCS combinations of {120, 60}, {240, 120}, there are some CORESET configuration with 2OSs duration[1]. 

As shown in Fig.1, there are only two 60kHz-symbols before two continuous SS/PBCH blocks. For supporting each RMSI CORESET with 2OSs duration, RMSI CORESETs for two continuous SS/PBCH blocks overlapping with each other will be required. Then the issue is whether to support overlapping configuration of two different RMSI CORESETs? The same case can also be found for SS/PBCH block and RMSI CORESET multiplexing pattern 2 with SCS combination = {240kHz, 120kHz}. 
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Figure 1: Pattern2 for SCS combination = {120kHz, 60kHz}

According to the following agreement in the RAN1#92 meeting, the configurations with [image: image2.wmf]CORESET

symb

N

=2 for pattern 2 had been removed for {SSB SCS, PDCCH SCS} = {120, 60} kHz due to 16 CCE aggregation level can also be supported by 1 symbol CORESET with 96 PRB. 
	Agreements:

· For {SSB SCS, PDCCH SCS} = {120, 60} kHz, Remove the configurations with [image: image3.wmf]CORESET

symb

N

=2 for pattern 2 in Table 13-7.


The main concern on supporting overlapping configuration is that RMSI PDCCHs corresponding to different SSBs cannot be transmitted simultaneously by gNB with single analog BF. 

The worst case is that gNB with single analog BF does not select the above configuration. However, in some cases, 2OSs duration CORESETs can also be configured by this gNB with limiting actual transmitted SSB positions, e.g. only one of the two continuous SS/PBCH blocks is allowed to be transmitted. Then the corresponding RMSI CORESET will occupy 2OSs exclusively. 

Observation 1: For gNB with single analog BF, 2OSs duration RMSI CORESETs can also be configured by limiting actual transmitted SSB positions. 

It should be noted that there are many scenarios where the overlapping PDCCHs can be transmitted simultaneously, such as with digital or hybrid BF (incl. multi-TRP) implementations.
Furthermore, 16 CCE AL cannot be supported by limiting 
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Proposal 1: NR should support RMSI CORESETs for two continuous SS/PBCH blocks overlapping with each other for SS/PBCH block and RMSI CORESET multiplexing pattern 2 with SCS combinations of {240, 120}.

2.2 Proposed change for the issue 

Based on the above analysis, we propose the following text proposal.
--------------------------------Text Proposal for Section 13 in TS38.213 [1]-----------------------------

	13
UE procedure for monitoring Type0-PDCCH common search space 

... ...

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
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3 UE assumption on the overlapping case between PDCCH and SSB
3.1 Analysis

As the following description in TS 38.213, it is ambiguous on UE assumption for the overlapping case between PDCCH and SSB. There may be two issues: 

1. UE assumption on monitoring the PDCCH candidate for a Type0-PDCCH common search space;
2. UE assumption on monitoring the PDCCH candidate for search space other than Type0-PDCCH common search space.
	10
UE procedure for receiving control information

...

For monitoring of a PDCCH candidate 

· If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted for a serving cell and if at least one RE for monitoring a PDCCH candidate for a DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1, the UE is not required to monitor the PDCCH candidate.
· If a UE has received SSB-transmitted for a serving cell and if at least one RE for monitoring a PDCCH candidate for a DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted, the UE is not required to monitor the PDCCH candidate.
· If the has not received both SSB-transmitted-SIB1 and SSB-transmitted for a serving cell and if the UE monitors the PDCCH candidate for a Type0-PDCCH common search space on the serving cell according to the procedure described in Subclause Error! Reference source not found., the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell.
...


For the first issue, there are two cases: 

· Case-1: Type0-PDCCH common search space in initial active DL BWP, which can be used by both ‘newcoming UE’ and ‘camped UE’ for initial access or SI update; 

· Case-2: Type0-PDCCH common search space outside of initial active DL BWP, which can only be used by ‘Connected UE’ for SI update. 

Due to both newcoming UEs (without actual transmitted SSB information) and camped UEs (with the information of SSB-transmitted-SIB1 or SSB-transmitted) need to monitor case-1 Type0-PDCCH common search space for initial access or SI update, gNB can only transmit the case-1 Type0-PDCCH common search space based on the assumption that the UE has no information of actually transmitted SSBs. So the following assumption should apply to any UE monitoring Type0-PDCCH common search space in initial active DL BWP. 

"When the UE monitors Type0-PDCCH common search space in initial active DL BWP, the UE may assume that no SS/PBCH block is transmitted in REs used for corresponding PDCCH receptions."

For case-2, C-SS will be configured to connected UE in its active BWP. If the C-SS located out of initial active DL BWP, it will be used only by ‘Connected UE (with the information of SSB-transmitted-SIB1 or SSB-transmitted)’ for SI update. 

Then if at least one RE for monitoring a PDCCH candidate for Type0-PDCCH common search space out of initial active BWP on the serving cell overlaps with at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1 or SSB-transmitted, the UE is not required to monitor the PDCCH candidate.

Observation 2: It is better to divide Type0-PDCCH common search space monitoring into the following two cases, and defining UE assumption under two cases respectively. 

· Type0-PDCCH common search space in initial active DL BWP

· Type0-PDCCH common search space outside of initial active DL BWP

Proposal 2: When a UE monitors Type0-PDCCH common search space in its initial active DL BWP, the UE may assume that no SS/PBCH block is transmitted in REs used for corresponding PDCCH receptions.

Proposal 3: When a UE monitors Type0-PDCCH common search space outside the initial active DL BWP, if at least one RE for monitoring a PDCCH candidate for Type0-PDCCH common search space on the serving cell overlaps with at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1 or SSB-transmitted, the UE is not required to monitor the PDCCH candidate. 

For the second issue, this case is similar to the monitoring of PDCCH candidates for Type0-PDCCH common search space out of initial active DL BWP. So we have a similar proposal as proposal 3. 

Proposal 4: When a UE monitors a search space other than Type0-PDCCH common search space, if at least one RE for monitoring a PDCCH candidate on the serving cell overlaps with at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1 or SSB-transmitted, the UE is not required to monitor the PDCCH candidate. 

3.2 Proposed change for the issue 

Based on the above analysis, we propose the following text proposal.
--------------------------------Text Proposal for Section 10 in TS38.213 [1]-----------------------------

	10
UE procedure for receiving control information

...

For monitoring of a PDCCH candidate 

· If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted for a serving cell and if at least one RE for monitoring a PDCCH candidate for a search space other than a Type0-PDCCH common search space in the initial active DL BWPa DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted-SIB1, the UE is not required to monitor the PDCCH candidate.
· If a UE has received SSB-transmitted for a serving cell and if at least one RE for monitoring a PDCCH candidate for a search space other than a Type0-PDCCH common search space in the initial active DL BWPa DCI format with CRC not scrambled by SI-RNTI on the serving cell overlaps with respective at least one RE corresponding to a SS/PBCH block index provided by SSB-transmitted, the UE is not required to monitor the PDCCH candidate.
· If the has not received both SSB-transmitted-SIB1 and SSB-transmitted for a serving cell and if the UE monitors the PDCCH candidate for a Type0-PDCCH common search space in the initial active DL BWP on the serving cell according to the procedure described in Subclause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell.
...


4 Clarification on headings of RMSI control resource set tables

4.1 Analysis

During RAN1 NR_ah1801 meeting, RMSI control resource set configuration had been further divided into different configuration tables based on frequency bands with different minimum channel bandwidths. 

The current wording may be ambiguous. Let’s take Table 13-2 as an example. The current wording may give the impression that an RMSI CORESET configured according to the table and with SCS =30kHz is supported for a channel bandwidth of 5MHz? In current configuration table, at least 8.64 MHz bandwidth will be needed for the lowest number of RBs in one CORESET, i.e. 24 RBs. 

	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 5 MHz

Index

SS/PBCH block and control resource set multiplexing pattern 
Number of RBs 
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7
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The original intention, on the other hand, of adding the wording ‘with minimum channel bandwidth X MHz’ is to describe the feature of a frequency band, i.e, to define to which frequency band as defined in [2] the table is applicable. For clarification, we suggest the following text proposal in section 4.2. 

4.2 Proposed change for the issue 

--------------------------------Text Proposal for Section 13 in TS38.213 [1]-----------------------------

	13
UE procedure for monitoring Type0-PDCCH common search space 

...

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 bands with minimum channel bandwidth 5 MHz

...

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

...

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 for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz

...

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 for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz

...

Table 13-5: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz for frequency bands with minimum channel bandwidth 40MHz

...

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 {30, 30} kHz for frequency bands with minimum channel bandwidth 40MHz
...


5 Consideration on new combination of SSB SCS and minimum channel bandwidth

5.1 Analysis

During the last meeting, RAN1 agreed to send an LS to RAN4 for asking whether to introduce new combination of 15 kHz SSB SCS and 10 MHz minimum channel bandwidth. 
As defined in [2] Table 5.3.5-1 and Table 5.4.3.3-1, it seems that the new combination of 15 kHz SSB SCS and 10 MHz minimum channel bandwidth for frequency band 41 has already been supported. 
	TS 38.104: 

Table 5.3.5-1: BS Channel bandwidths and SCS per operating band in FR1

NR band / SCS / BS channel bandwidth

NR Band

SCS

kHz

5 MHz

10 MHz

15 MHz

20 MHz

25 MHz

30 MHz

40 MHz

50 MHz

60 MHz

70 MHz

80 MHz

90 MHz

100 MHz

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

n41
15

Yes

Yes

Yes

Yes
Yes
30

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
60

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1)

NR Operating Band

SS  Block SCS

SS Block pattern1
Range of GSCN
(First – <Step size> – Last)

...

...

...

...

n41
15 kHz
Case A
[9069] – <TBD> – [9199]
30 kHz

Case C

9070 – <1> – 9198

...

...

...

...




It is necessary to consider whether to define new CORESET configuration tables for the new combination of 15 kHz SSB SCS and a frequency band with 10 MHz minimum channel bandwidth. 

As shown in [2] table 5.2-1, frequency band 41 is overlapping with frequency band 7 and frequency band 38 respectively. The same sync raster points will be shared by carriers from different frequency bands within the overlapping range. Then, a UE might not be able to distinguish to which frequency band the detected SS/PBCH block belongs. Hence, defining different RMSI CORESET configuration tables for different overlapping frequency bands may result in unclear assumptions at the UE side. 

	Table 5.2-1: NR operating bands in FR1

NR operating band
Uplink (UL) operating band
BS receive / UE transmit

FUL_low   –  FUL_high
Downlink (DL) operating band
BS transmit / UE receive

FDL_low   –  FDL_high
Duplex Mode

n1

1920 MHz – 1980 MHz

2110 MHz – 2170 MHz

FDD

n2

1850 MHz – 1910 MHz

1930 MHz – 1990 MHz

FDD

n3

1710 MHz – 1785 MHz

1805 MHz – 1880 MHz

FDD

n5

824 MHz – 849 MHz

869 MHz – 894 MHz

FDD

n7

2500 MHz – 2570 MHz

2620 MHz – 2690 MHz

FDD

n8

880 MHz – 915 MHz

925 MHz – 960 MHz

FDD

n20

832 MHz – 862 MHz

791 MHz – 821 MHz

FDD

n28

703 MHz – 748 MHz

758 MHz – 803 MHz

FDD

n38

2570 MHz – 2620 MHz

2570 MHz – 2620 MHz

TDD

n41

2496 MHz – 2690 MHz

2496 MHz – 2690 MHz

TDD

...

...

...

...




Furthermore, no additional requirement has been found for not using current CORESET configuration table 13-1 and table 13-2 in the case of 10 MHz minimum channel bandwidth. 

Proposal 5: It is a simple and effective way to reuse current CORESET configuration table 13-1 and table 13-2 for the combination of 15kHz SSB SCS and 10MHz minimum channel bandwidth. 

5.2 Proposed change for the issue 

Based on the above analysis, we propose the following text proposal.
--------------------------------Text Proposal for Section 13 in TS38.213 [1]-----------------------------

	13
UE procedure for monitoring Type0-PDCCH common search space 

...

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 bands with minimum channel bandwidth 5 MHz or 10 MHz
...

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 or 10 MHz
...

...


6 UE assumption on PDCCH/PDSCH reception within one monitoring window
6.1 Analysis

According to the association between monitoring occasions for Type0-PDCCH common search space and the SS/PBCH block index as described in Subclause 13 of [1], the neighboring two monitoring windows corresponding to two different SS/PBCH blocks are overlapped in some configurations of multiplexing pattern 1. There may be some cases that an UE has received RMSI PDCCH correctly even if the PDCCH isn’t QCLed with the SS/PBCH block detected by the UE. But the PDSCH cannot be successfully received due to a lower transmission reliability. 

For avoiding the above issue, some assumption on PDCCH/PDSCH reception within one monitoring window can be defined as follows: 

For the SS/PBCH block and control resource set multiplexing pattern 1, UE shall not assume that there is only one PDCCH/PDSCH transmitted within one monitoring window.

6.2 Proposed change for the issue

Based on the above analysis, we propose the following text proposal.
--------------------------------Text Proposal for Section 13 in TS38.213 [1]-----------------------------

	13
UE procedure for monitoring Type0-PDCCH common search space 

...

For the SS/PBCH block and control resource set (CORESET) multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots starting from slot 
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. The UE shall not assume that there is only one RMSI PDCCH/PDSCH transmitted within the two consecutive slots. For SS/PBCH block with index 
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7 Consideration on time domain resource allocation for RMSI
7.1 Analysis

In tables of section 13 of [1], Type0-PDCCH common search space configuration were specified. The location of search space within a slot for RMSI and SSB multiplexing pattern 1 can be listed in the following table. 

Table 1 Location of Type0-PDCCH common search space within a slot for pattern1

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	Dc
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	Dc
	
	
	
	
	
	
	
	
	
	
	

	4
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	

	6
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	

	7
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	9
	Dc
	
	
	
	
	
	
	Dc
	
	
	
	
	
	

	10
	Dc
	Dc
	
	
	
	
	
	Dc
	Dc
	
	
	
	
	

	11
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	12
	Dc
	Dc
	Dc
	
	
	
	
	Dc
	Dc
	Dc
	
	
	
	

	13
	
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	14
	
	
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	Dc
	
	
	
	
	
	

	17
	
	
	
	
	
	
	
	Dc
	Dc
	
	
	
	
	

	18
	
	
	
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	Dc
	Dc
	Dc
	
	
	
	


For SS/PBCH block and RMSI multiplexing pattern 1, SS/PBCH block is included within the initial active BWP. It is hardly to avoid mapping RMSI and SS/PBCH block into different slot, especially for the case with lower SS/PBCH burst set periodicity or longer total duration of PDCCH monitoring window configuration. 

According to the following description in 38.214[3], SS/PBCH block location should be considered for resource allocation of RMSI PDSCH. 

	5.1
UE procedure for receiving the physical downlink shared channel[3]
When receiving the PDSCH conveying [SystemInformationBlockType1], a UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.


Observation 4: Comparing with time domain resource allocation for common PDSCH, some specific factors should be further considered for RMSI PDSCH, such as, the specific location of Dc, avoiding to allocate symbols occupied by SS/PBCH block. 
Furthermore, considering different types of time domain mapping patterns from SS/PBCH blocks to slots as defined in [1], time domain resource allocation for RMSI should be specified for different SCS combinations of SS/PBCH block and RMSI respectively. 

Observation 5: Time domain resource allocation for RMSI should be specified for different SCS combinations of SS/PBCH block and RMSI respectively. 

For FR1, the search space location in table 2 are supported. 

Table 2 Location of Type0-PDCCH common searching space within a slot for FR1

	Searching space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	Dc
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	Dc
	
	
	
	
	
	
	
	
	
	
	

	4
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	

	6
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	

	7
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	9
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	10
	
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	11
	
	
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	12
	
	
	
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	


7.1.1 SCS{SSB, RMSI} = {15, 15}kHz

Considering SS/PBCH block mapping pattern under SCS{SSB, RMSI} = {15, 15}kHz, potential RMSI PDSCH time domain locations have been listed in Table 3. Wherein, the search space location indexes conform to that in table2. Search space locations for index {1, 2, 4, 10} can be defined as a class, i.e. the end symbol no later than symbol 1. Search space locations for index {3, 5, 6} can be defined as another class, i.e. the end symbol is symbol 2. 
Table 3 SCS{SSB, RMSI} = {15, 15}kHz

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SSB mapping pattern
	
	
	SSB0
	
	
	SSB1
	
	

	1,2,4,10
	
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	1,2,4,10
	
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	1,2,4,10
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	

	1,2,4,10
	
	Dc
	SSB0
	Dd
	Dd
	SSB1
	Dd
	Dd

	3,5,6
	
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	

	7
	Dc
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB1
	Dd
	Dd

	8
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	

	8
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1
	Dd
	Dd

	9
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	SSB1
	Dd
	Dd

	11
	
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	

	12
	
	
	
	Dc
	Dc
	Dc
	Dd
	Dd
	SSB1
	Dd
	Dd


Some specific time domain RA configurations for {15, 15}kHz can be identified and shown in table 4. 

Note that some Dd with 2 symbols are deleted due to not enough for RMSI transmission. 

Table 4 specific time domain RA configurations for {15, 15}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	2
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	3
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	4
	
	
	
	
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd

	5
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd

	7
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	8
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	


7.1.2 SCS{SSB, RMSI} = {15, 30}kHz

Based on the same concept, the case of {15, 30}kHz is shown in table 5. And some specific time domain RA configurations for {15, 15}kHz are listed in table 6. The Dd with symbols no larger than 2 are deleted. 

Table 5 SCS{SSB, RMSI} = {15, 30}kHz

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SSB in  symbol 0-6
	
	
	
	
	SSB
	
	

	1,2,4,10
	
	Dc
	Dd
	Dd
	SSB
	Dd
	Dd

	1,2,4,10
	
	Dc
	Dd
	Dd
	SSB
	
	

	3,5,6
	
	
	Dc
	Dd
	SSB
	
	

	3,5,6
	
	
	Dc
	Dd
	SSB
	Dd
	Dd

	7
	Dc
	Dc
	Dd
	Dd
	SSB
	Dd
	Dd

	8
	Dc
	Dc
	Dc
	Dc
	SSB
	
	

	9
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	11
	
	
	Dc
	Dc
	SSB
	Dd
	Dd

	12
	
	
	
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	SSB in symbol 7-13
	
	
	SSB
	
	
	
	

	1,2,4,10
	
	Dc
	SSB
	Dd
	Dd
	Dd
	Dd


Table 6 specific time domain RA configurations for  {15, 30}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	Dd
	Dd
	
	
	
	
	
	
	
	
	Dd
	Dd

	2
	
	
	
	Dd
	
	
	
	
	
	
	
	
	Dd
	Dd

	3
	
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd


7.1.3 SCS{SSB, RMSI} = {30, 15}kHz

The cases of {30, 15}kHz is shown in table A1 and table A2 respectively in the appendix. The specific time domain RA configurations for {30, 15}kHz are listed in table 7

Table 7 specific time domain RA configurations for {30, 15}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	2
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	

	3
	
	
	Dd
	Dd
	
	
	Dd
	Dd
	
	
	
	
	
	

	4
	
	
	
	
	
	
	Dd
	Dd
	
	
	Dd
	Dd
	
	

	5
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	6
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	7
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	

	8
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	9
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	10
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	11
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	12
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	13
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	

	14
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	

	15
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	

	16
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	

	17
	
	
	
	
	
	
	
	
	Dd
	Dd
	
	
	Dd
	Dd

	18
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	
	
	Dd


7.1.4 SCS{SSB, RMSI} = {30, 30}kHz

The cases of {30, 30}kHz is shown in table A3 and table A4 respectively in the appendix. The specific time domain RA configurations for {30, 30}kHz are listed in table 8

Table 8 specific time domain RA configurations for {30, 30}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	

	2
	
	
	
	Dd
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	3
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd

	5
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	6
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	7
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	8
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	9
	
	
	
	
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd

	10
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	11
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	12
	
	
	
	Dd
	Dd
	Dd
	
	
	
	
	Dd
	Dd
	Dd
	Dd

	13
	
	
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd
	
	


For FR2, the search space location in table 9 are supported. 

Table 9 Location of Type0-PDCCH common searching space within a slot for FR2

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	Dc
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	

	4
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	6
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	7
	
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	9
	
	
	
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	10
	Dc
	
	
	
	
	
	
	Dc
	
	
	
	
	
	

	11
	Dc
	Dc
	
	
	
	
	
	Dc
	Dc
	
	
	
	
	

	12
	Dc
	Dc
	Dc
	
	
	
	
	Dc
	Dc
	Dc
	
	
	
	

	13
	
	
	
	
	
	
	
	Dc
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	Dc
	Dc
	
	
	
	
	

	15
	
	
	
	
	
	
	
	Dc
	Dc
	Dc
	
	
	
	


7.1.5 SCS{SSB, RMSI} = {120, 60}kHz

The cases of {120, 60}kHz is shown in table A5 in the appendix. The specific time domain RA configurations for {120, 60}kHz are listed in table 10. 

Table 10 specific time domain RA configurations for {120, 60}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	2
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	

	3
	
	
	Dd
	Dd
	
	
	Dd
	Dd
	
	
	
	
	
	

	4
	
	
	
	
	
	
	Dd
	Dd
	
	
	Dd
	Dd
	
	

	5
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	6
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	7
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	

	8
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	9
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	10
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	11
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	12
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	
	Dd
	Dd
	
	
	Dd
	Dd

	14
	
	Dd
	
	
	Dd
	Dd
	Dd
	
	
	
	
	
	
	

	15
	
	
	
	
	Dd
	Dd
	Dd
	
	
	Dd
	
	
	
	

	16
	
	Dd
	Dd
	Dd
	
	
	Dd
	
	
	
	
	
	
	

	17
	
	
	Dd
	Dd
	
	
	Dd
	
	
	Dd
	
	
	
	

	18
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	

	20
	
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd


7.1.6 SCS{SSB, RMSI} = {120, 120}kHz

The cases of {120, 120}kHz is shown in table A6 in the appendix. The specific time domain RA configurations for {120, 120}kHz are listed in table 11. 

Table 11 specific time domain RAs configuration for {120, 120}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	

	2
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	

	3
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd

	5
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	6
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	7
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	8
	
	
	
	
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd

	9
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	10
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	11
	
	
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd
	
	

	12
	
	Dd
	
	
	
	
	Dd
	
	Dd
	Dd
	
	
	
	

	13
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	Dd
	Dd
	
	
	
	
	
	Dd
	Dd


7.1.7 SCS{SSB, RMSI} = {240, 60}kHz

The cases of {240, 60}kHz is shown in table A7 in the appendix. The specific time domain RA configurations for {240, 60}kHz are listed in table 12. 

Table 12 specific time domain RAs configuration for {240, 60}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	2
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	3
	
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd

	4
	
	Dd
	
	
	
	
	Dd
	
	Dd
	Dd
	
	
	
	

	5
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	

	6
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	

	7
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	8
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	Dd
	Dd
	
	
	
	
	Dd
	Dd

	10
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	11
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	Dd
	Dd
	
	
	
	
	
	Dd
	Dd


7.1.8 SCS{SSB, RMSI} = {240, 120}kHz

The cases of {240, 120}kHz is shown in table A8 in the appendix. The specific time domain RA configurations for {240, 120}kHz are listed in table 13. 

Table 13 specific time domain RAs configuration for SCS{SSB, RMSI} = {240, 120}kHz

	RA(i)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	2
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	

	3
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	

	4
	
	Dd
	
	
	Dd
	Dd
	Dd
	
	
	
	
	
	
	

	5
	
	
	
	
	Dd
	Dd
	Dd
	
	
	Dd
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd

	7
	
	
	
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	

	8
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	9
	
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	10
	
	Dd
	Dd
	Dd
	
	
	Dd
	
	
	
	
	
	
	

	11
	
	
	Dd
	Dd
	
	
	Dd
	
	
	Dd
	
	
	
	

	12
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	13
	
	
	
	
	Dd
	Dd
	
	
	Dd
	Dd
	
	
	
	

	14
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	15
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	

	16
	
	
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	17
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	
	
	

	18
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	19
	
	
	
	
	
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	Dd
	Dd
	
	
	Dd
	Dd

	21
	
	
	
	
	
	
	Dd
	
	
	Dd
	
	
	Dd
	Dd


7.2 Proposed change for the issue

Based on the above analysis, we have the following proposals. 

Proposal 6: NR should support time domain RA for RMSI PDSCH in Table 4, 6, 7, 8, 10, 11, 12 and 13 for SCS combinations of SS/PBCH block and RMSI {15, 15}, {15, 30}, {30, 15}, {30, 30}, {120, 60}, {120, 120}, {240, 60} and {240, 120} respectively. 
8 Conclusions

In this contribution, we mainly discussed the remaining issues of RMSI and corresponding text proposals is provided in each section respectively. 
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10 Appendix

Table A1 SCS{SSB, RMSI} = {30, 15}kHz Pattern 1

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	30kHz SSB mapping pattern 1
	
	
	SSB0
	SSB1
	
	
	SSB2
	SSB3
	
	

	1,2,4,10
	
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	
	
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	

	7
	Dc
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	

	1,2,4,10
	
	Dc
	Dd
	Dd
	SSB1
	Dd
	Dd
	
	
	
	
	
	

	
	
	Dc
	
	
	SSB1
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	
	
	Dc
	
	
	SSB1
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	3,5,6,11
	
	
	Dc
	
	SSB1
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	
	
	
	Dc
	
	SSB1
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	7
	Dc
	Dc
	
	
	SSB1
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	
	Dc
	Dc
	Dd
	Dd
	SSB1
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	

	
	Dc
	Dc
	Dd
	Dd
	SSB1
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	8
	Dc
	Dc
	Dc
	Dc
	SSB1
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	1,2,4,10
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB2
	
	
	
	

	3,5,6,11
	
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB2
	
	
	
	

	7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB2
	Dd
	Dd
	Dd
	Dd

	9
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	SSB2
	Dd
	Dd
	
	

	
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	SSB2
	Dd
	Dd
	Dd
	Dd

	12
	
	
	
	Dc
	Dc
	Dc
	Dd
	Dd
	SSB2
	Dd
	Dd
	
	

	
	
	
	
	Dc
	Dc
	Dc
	
	
	SSB2
	Dd
	Dd
	Dd
	Dd

	1,2,4,10
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	3,5,6,11
	
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	8
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	Dd
	Dd

	9
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB3
	Dd
	Dd


Table A2 SCS{SSB, RMSI} = {30, 15}kHz Pattern 2

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	30kHz SSB mapping pattern 2
	
	SSB0
	
	SSB1
	
	
	SSB2
	
	SSB3
	

	1
	Dc
	SSB0
	
	
	
	
	
	
	
	
	
	
	

	12
	
	SSB0
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	1,2,4,10
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	

	3,5,6,11
	
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	

	7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	

	8
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	Dd

	9
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	
	SSB3
	

	
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	Dd

	12
	
	
	
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	
	SSB3
	


Note: For the case of {30, 15}kHz Pattern 2, only SSB0 and SSB3 are different with Pattern1. For the case of search space location index 1 and SSB0 is actually transmitted, it is the similar case as search space location index 3 with no SSB is actually transmitted. 

Table A3 SCS{SSB, RMSI} = {30, 30}kHz pattern1

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	First slot of SSB pattern1
	
	
	
	
	SSB0
	SSB1
	
	

	1,2,4,10
	
	Dc
	
	
	SSB0
	Dd
	Dd
	Dd
	Dd
	
	

	
	
	Dc
	Dd
	Dd
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	

	3,5,6
	
	
	Dc
	
	SSB0
	Dd
	Dd
	Dd
	Dd
	
	

	
	
	
	Dc
	Dd
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	7
	Dc
	Dc
	Dd
	Dd
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	11
	
	
	Dc
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	
	

	1,2,4,10
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	

	3,5,6
	
	
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	

	7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB1
	Dd
	Dd

	8
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1
	Dd
	Dd

	11
	
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	


Table A4 SCS{SSB, RMSI} = {30, 30}kHz pattern2

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Second slot of SSB pattern1
	
	
	SSB0
	SSB1
	
	
	
	

	1,2,4,10
	
	Dc
	SSB0
	SSB1
	Dd
	Dd
	Dd
	Dd

	7
	Dc
	Dc
	SSB0
	SSB1
	Dd
	Dd
	Dd
	Dd

	1,2,4,10
	
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	
	
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	7
	Dc
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	1,2,4,10
	
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1
	
	
	
	

	3,5,6
	
	
	Dc
	Dd
	Dd
	Dd
	SSB1
	
	
	
	

	
	
	
	Dc
	
	
	
	SSB1
	Dd
	Dd
	Dd
	Dd

	
	
	
	Dc
	Dd
	Dd
	Dd
	SSB1
	Dd
	Dd
	Dd
	Dd

	7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1
	Dd
	Dd
	Dd
	Dd

	11
	
	
	Dc
	Dc
	
	
	SSB1
	Dd
	Dd
	Dd
	Dd

	
	
	
	Dc
	Dc
	Dd
	Dd
	SSB1
	Dd
	Dd
	
	


Table A5 SCS{SSB, RMSI} = {120, 60}kHz

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SSB
	
	
	SSB0
	SSB1
	
	
	SSB2
	SSB3
	
	

	1
	Dc
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	

	4
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	6
	Dc
	Dc
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	7
	
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	9
	
	
	
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	

	10
	Dc
	Dd
	SSB0
	Dd
	Dd
	Dd
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	11
	Dc
	Dc
	SSB0
	Dd
	Dd
	Dd
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd

	13
	
	
	SSB0
	
	
	
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	14
	
	
	SSB0
	
	
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	

	15
	
	
	SSB0
	
	
	
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd

	10
	Dc
	Dd
	Dd
	Dd
	SSB1
	Dd
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	11
	Dc
	Dc
	Dd
	Dd
	SSB1
	Dd
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd

	13
	
	
	
	
	SSB1
	
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	14
	
	
	
	
	SSB1
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	

	15
	
	
	
	
	SSB1
	
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd

	10
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dc
	SSB2
	Dd
	Dd
	Dd
	Dd

	13
	
	
	
	
	
	
	
	Dc
	SSB2
	Dd
	Dd
	Dd
	Dd

	10
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dc
	Dd
	Dd
	SSB3
	Dd
	Dd

	13
	
	
	
	
	
	
	
	Dc
	Dd
	Dd
	SSB3
	Dd
	Dd


Note: for the case of search space index {1~9} in table A5, it is the same case as table A1.

Table A6 SCS{SSB, RMSI} = {120, 120}kHz

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SSB in even slot
	
	
	
	
	SSB0
	SSB1
	
	

	SSB in odd slot
	
	
	SSB2
	SSB3
	
	
	
	

	1
	Dc
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Dc
	Dc
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	7
	
	Dc
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	Dc
	Dc
	
	
	
	
	
	
	
	
	
	

	10
	Dc
	Dd
	SSB2
	Dd
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	13
	
	
	SSB2
	
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	14
	
	
	SSB2
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	

	10
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dc
	SSB1
	Dd
	Dd


Note: for the case of search space location index {1,2,4,5,7,8} in table A6, it is the same case as table A3 and table A4. 

Table A7 SCS{SSB, RMSI} = {240, 60}kHz

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SSB
	
	
	SSB0
	SSB1
	SSB2
	SSB3
	
	
	SSB4
	SSB5
	SSB6
	SSB7
	
	

	1,2,7
	Dc
	
	SSB0
	SSB1
	SSB2
	SSB3
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	
	Dc
	
	SSB0
	SSB1
	SSB2
	SSB3
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	4
	Dc
	Dc
	SSB0
	SSB1
	SSB2
	SSB3
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	10
	Dc
	Dd
	SSB0
	SSB1
	SSB2
	SSB3
	Dd
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	13
	
	
	SSB0
	SSB1
	SSB2
	SSB3
	
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	14
	
	
	SSB0
	SSB1
	SSB2
	SSB3
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	

	1,2,7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB4
	SSB5
	SSB6
	SSB7
	
	

	4
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB4
	SSB5
	SSB6
	SSB7
	Dd
	Dd

	8
	
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB4
	SSB5
	SSB6
	SSB7
	
	

	10
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dc
	SSB4
	SSB5
	SSB6
	SSB7
	Dd
	Dd

	1,2,7
	Dc
	Dc
	SSB0
	SSB1
	SSB2
	SSB3
	Dd
	Dd
	SSB4
	SSB5
	SSB6
	SSB7
	Dd
	Dd


Note: There will be too many case for considering any one or more of the eight SSBs be actually transmitted. Currently, we assume that the consecutive four SSBs actually transmitted together. 

Table A8 SCS{SSB, RMSI} = {240, 120}kHz

	Search space location index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	SSB in even slot
	
	
	
	
	SSB0
	SSB1
	SSB2
	SSB3
	
	

	SSB in odd slot
	
	
	SSB4
	SSB5
	SSB6
	SSB7
	
	
	
	

	1,2,7
	Dc
	Dc
	SSB4
	Dd
	Dd
	Dd
	Dd
	
	
	
	
	
	

	
	Dc
	Dc
	SSB4
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	
	

	4
	Dc
	Dc
	SSB4
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	

	10
	Dc
	Dd
	SSB4
	Dd
	Dd
	Dd
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	11
	Dc
	Dc
	SSB4
	Dd
	Dd
	Dd
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd

	13
	
	
	SSB4
	
	
	
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	14
	
	
	SSB4
	
	
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	

	1,2,7
	Dc
	Dc
	
	
	SSB0/SSB5
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	
	Dc
	Dc
	
	
	SSB0/SSB5
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	
	Dc
	Dc
	Dd
	Dd
	SSB0/SSB5
	Dd
	Dd
	
	
	
	
	
	

	4
	Dc
	Dc
	Dd
	Dd
	SSB0/SSB5
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	
	

	5
	Dc
	Dc
	Dc
	Dc
	SSB0/SSB5
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	8
	
	
	Dc
	Dc
	SSB0/SSB5
	Dd
	Dd
	Dd
	Dd
	
	
	
	

	
	
	
	Dc
	Dc
	SSB0/SSB5
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	

	10
	Dc
	Dd
	Dd
	Dd
	SSB0/SSB5
	Dd
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	11
	Dc
	Dc
	Dd
	Dd
	SSB0/SSB5
	Dd
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd

	13
	
	
	
	
	SSB0/SSB5
	
	Dc
	Dd
	Dd
	Dd
	Dd
	
	

	14
	
	
	
	
	SSB0/SSB5
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	

	1,2,7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1/SSB6
	
	
	
	
	
	

	4
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB1/SSB6
	Dd
	Dd
	Dd
	Dd
	
	

	5
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	SSB1/SSB6
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	8
	
	
	Dc
	Dc
	Dd
	Dd
	SSB1/SSB6
	Dd
	Dd
	
	
	
	

	1,2,7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB2/SSB7
	
	
	
	

	4
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB2/SSB7
	Dd
	Dd
	Dd
	Dd

	5
	Dc
	Dc
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB2/SSB7
	Dd
	Dd
	Dd
	Dd

	8
	
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	SSB2/SSB7
	
	
	
	

	10
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dc
	SSB2/SSB7
	Dd
	Dd
	Dd
	Dd

	13
	
	
	
	
	
	
	
	Dc
	SSB2/SSB7
	Dd
	Dd
	Dd
	Dd

	1,2,7
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	4
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	8
	
	
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	SSB3
	
	

	10
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dc
	Dd
	Dd
	SSB3
	Dd
	Dd

	11
	Dc
	Dc
	Dd
	Dd
	Dd
	Dd
	Dd
	Dc
	Dc
	Dd
	SSB3
	Dd
	Dd

	13
	
	
	
	
	
	
	
	Dc
	Dd
	Dd
	SSB3
	Dd
	Dd

	14
	
	
	
	
	
	
	Dd
	Dc
	Dc
	Dd
	SSB3
	Dd
	Dd
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