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Introduction
[bookmark: _GoBack]It was agreed that NR-U should have a signal that contains at least SSB, and design principles or rules should be based on the characteristics of unlicensed band [1].
	[bookmark: _Ref494215420]Agreement:
· NR-U should have a signal that contains at least SS/PBCH block burst set transmission
· FFS: Other channels and signals transmitted together as part of the signal
· The design of this signal should consider the following characteristics specific to unlicensed band operation
· There are no gaps within the time span the signal is transmitted at least within a beam
· FFS: Whether any gaps are needed for beam switching and, if needed, their duration
· The occupied channel bandwidth is satisfied (although this may not be a requirement)
· Strive to minimize the channel occupancy time of the signal
· Characteristics that may facilitate fast channel access



This contribution discusses SSB in NR-U operation from high level view. This contribution is revised from R1-1806410 submitted in RAN1#93.

Discussion
In this section, we discuss the potential design methodologies of SSB in NR-U operation.

Summary of views on SSB in previous meetings
The summary of views on SSB or DRS from some companies in previous meetings is listed as follows:
· To achieve OCB requirement and power gain under the PSD limitation, bandwidth of SSB should be enlarged. There could be several solutions:
· Using higher subcarrier spacing [2] [3];
· FDM between SSB and CSI-RS [3] [4];
· FDM between SSB and RMSI [4] [5] [6];
· Multiple SSBs in frequency domain [2] [4] [7] [8]; 
· To reduce LBT overhead of the control signaling, some solutions are proposed:
· Consecutive transmission of SS, PRACH, paging information and Msg2/3/4 [9];
· DRS consists at least of SSB(s), SIB1 carried by PDSCH, and (Optionally) CSI-RS resources for the purpose of RRM measurements and RLM [10];
· Transmission block comprising both SSB and RMSI [3] [4] [12];
· For purpose of increasing opportunity of SSB transmission, it is preferred using the following solutions:
· High-priority LBT, like that in LTE-LAA;
· Additional opportunities for SSB transmission [4] [5] [6] [13] [14];
· Minimization of timing gap between SSBs [2] [13] [12];
· Cycled SSB transmission [2];
· Hierarchical multi-stage LBT and SS/PBCH transmission [11];

Properties of SSB in NR-U operation
In our view, the following properties of SSB in NR-U operation should be studied:
· Bandwidth of SSB;
· LBT of SSB(s);
· Duration of SSB(s);
· Window length of SSBs;
· Gap between SSBs;
· Multiplexing SSB and other signal/channel.

Therefore, we propose to:
Proposal 1: Study the following properties of SSB in NR-U operation:
· Bandwidth of SSB;
· LBT of SSB(s);
· Duration of SSB(s);
· Window length of SSBs;
· Gaps between SSBs;
· Multiplexing between SSB and other signal/channel.

Bandwidth of SSB
It was agreed in RAN1#93 that:
	· The occupied channel bandwidth is satisfied (although this may not be a requirement)


So, OCB requirement should be a factor of designing SSB in initial active DL BWP. 
Usually, there could be at least two options for bandwidth of SSB to meet OCB requirement:
· Option 1: Using larger subcarrier spacing, e.g. 60kHz for sub-7GHz;
· Option 2: Multiple SSBs in frequency domain within initial active DL BWP;
Option 1 may conflict with Option 2 in some cases. For instance, initial active DL BWP cannot accommodate two SSBs with 60kHz subcarrier spacing in frequency domain for sub-7GHz, since initial active DL BWP could be approximately 20MHz for sub-7GHz as agreed in RAN1#93. 
	Agreement: 
· Initial active DL/UL BWP is approximately 20MHz for 5GHz band
· The final value will be quantized to number of PRBs
· Initial active DL/UL BWP is approximately 20MHz for 6GHz band if similar channelization as 5GHz band is used for 6GHz band
· FFS: Initial active DL/UL BWP for other applicable bands, including 60GHz


 
In our view, Option 1 has benefit to potentially reduce duration of SSB(s). Therefore, we slightly prefer Option 1.
Proposal 2: Study mechanism to use larger subcarrier spacing for SSB, e.g. 30/60kHz for sub-7GHz, in NR-U operation.

LBT of SSB(s)
Repetition and beam sweeping
Regarding repetition of SSB, as mentioned in [13], due to PSD limitation in regulation, the directional transmission with high beamforming gain may not applicable, but repetition of SSBs is helpful to improve reception performance for SSBs.
For beam sweeping, the directional transmission with high beamforming gain has been supported in 802.11ad [15] as periodic beam training in Beacon Interval, which can extend cell coverage. Thus, in our view, beam sweeping of SSBs should be studied at least for above-7GHz.
Furthermore, since beam sweeping and repetition of SSBs has been well-defined in Rel-15 NR, the standardization effort seems small.

LBT of SSB(s) w.r.t. repetition and beam sweeping
Repetition or beam sweeping of SSBs will impact the LBT mechanism of SSB(s).
There could be at least three options for LBT of SSB(s):
· Option 1: Perform LBT before each SSB;
· Option 2: Perform LBT before an SS-burst-set, i.e. an SS-burst-set shares a LBT;
· Option 3: Perform LBT before an SS-burst or a predefined subset of SSBs within SS-burst-set, i.e. an SS-burst shares a LBT;
For Option 1, it has been discussed in some companies’ contributions, e.g. [4] [16]. It has advantage of short COT. However, in our view, it is too stringent. In NR-U operation, SSB may be the only “always-on” signal [10], which is important for initial access, time/frequency tracking, beam management and RRM/RLM. If one SSB misses the opportunity of transmission, detection performance at UE side may be degraded. Moreover, if association between SSB and RMSI PDCCH is constructed like that defined in Rel-15 NR, missing of one SSB will cause missing the associated RMSI PDCCH. 
For Option 2, it has been discussed in some companies’ contributions, e.g. [13]. Compared with Option 1, it has some advantages, e.g. increasing opportunity of transmission of SSBs. However, MCOT requirement should be considered for sharing a LBT for an SS-burst-set. 
For Option 3, it has been discussed in some companies’ contributions, e.g. [8] [14]. Option 3 is a tradeoff between Option 1 and Option 2. 
It is noted that gaps between SSBs do not mean LBT within SS-burst-set, because the gaps can be used for UL transmission including DL-to-UL switching, or other DL signals/channels (e.g. PDCCH/PDSCH), or even reserved signals. Whether LBT is necessary within a given gap and which type of LBT is used depend on usage of the gap instead of presence of the gap. 
In the next sub-section, we support to define the maximum duration of SS-burst-set 1ms as starting point. If the maximum duration of SS-burst-set is only 1ms, COT of SS-burst-set is small enough to enable no-LBT within SS-burst-set. Therefore, we slightly prefer Option 2.
Proposal 3: Study mechanism that an SS-burst-set shares a LBT in NR-U operation.

Duration of SSB(s)
Duration of DRS in LTE-LAA is 12 OFDM symbols. Although one SSB in Rel-15 NR is just 4 OFDM symbols, the overall duration of SS-burst-set can be 4 ms at most. From perspective of COT optimization, duration of SS-burst-set may be reduced in NR-U operation. 
On the other hand, in unlicensed band, the combined time of transmissions for a gNB may not exceed 50ms like that defined in LTE LAA [17]:
	The combined time of transmissions compliant with the channel access procedure described in section 15.1.2 of [6] by an eNB should not exceed 50 ms in any contiguous 1 second period on an LAA SCell.


If SS-burst-set periodicity is 40ms which is the minimum periodicity of DRS proposed in [10], the combined time of SS-burst-sets in 1 second is listed as the following table.
Table 1: the combined time of SS-burst-sets in 1 second
	
	The combined time of SS-burst-sets in 1 second
	Percentage in 50ms (percentage of SS-burst-sets transmission in 1 second)

	Duration of SS-burst-set is 1ms
	1000/40*1=25ms
	50%

	Duration of SS-burst-set is 2ms
	1000/40*2=50ms
	100%


40ms SS-burst-set periodicity may be too critical, but the above table shows that it is better to reduce duration of SS-burst-set.
In RAN1#93, it was agreed to:
	· Strive to minimize the channel occupancy time of the signal


In our view, reducing duration of SS-burst-set is equivalent to minimizing the COT of SSBs in a certain sense. 
Regarding that duration of DRS in LTE LAA is about 1ms, it can be baseline of duration of SS-burst-set in NR-U operation. 
Different from duration of DRS in LTE LAA, duration of SS-burst-set is implicitly defined in specification using the possible time locations of SSBs. In this sense, duration of SS-burst-set is actually the maximum duration of SS-burst-set, since gNB has flexibility to only send a subset of SS-burst-set. On the other hand, the maximum duration of SS-burst-set can be further extended by introducing new time locations of SSBs, which has supported forward compatibility already. 
Proposal 4: Study the maximum duration of SS-burst-set starting from about 1ms in NR-U operation.

Window length of SSBs
DRS of LTE LAA is opportunistically transmitted within a configured periodical window according to LBT results. Similarly, SSBs in NR-U should be opportunistically transmitted within a configured periodical window according to LBT results. If the maximum duration and window length of SS-burst-set reuse that of DRS in LTE LAA, the timing of DRS in LTE LAA and SSBs in NR-U are very alike, which is shown in the following figure. In this way, standardization efforts of timing of SSBs in NR-U operation can be reduced.



Figure 1: The maximum duration and window length for SS-burst-set

Therefore, in our view, window length of SSB(s) for NR-U operation can be 5ms as starting point.
Proposal 5: Study window length of SSBs starting from 5ms in NR-U operation.

Gaps between SSBs
In RAN1#93, it was agreed that:
	· There are no gaps within the time span the signal is transmitted at least within a beam
· FFS: Whether any gaps are needed for beam switching and, if needed, their duration



First, gaps between SSBs is useful in some scenarios. The gaps can be also used for:
· DL transmission, i.e. PDCCH/PDSCH transmission;
· UL transmission, i.e. PUCCH/PUSCH transmission, including DL-to-UL switching.
For DL transmission, PDCCH can be FDMed with SSB or TDMed with SSB with large offset, and PDSCH can be multiplexing with SSB with rate matching, so a small number of the gaps may be sufficient.
For UL transmission, as a typical use case, fast A/N feedback may be supported to enable low latency of traffic. However, if duration of SS-burst-set is only 1ms, a small number of the gaps could be sufficient. The agreement for supporting fast A/N feedback in RAN1#93 is shown as follows.
	Agreement:
· LTE-LAA channel access mechanism is adopted as baseline for 5GHz 
· Further enhancements not precluded 
· LTE-LAA channel access mechanism is adopted as starting point of the design for 6GHz 
· Further enhancements not precluded 
· For 5GHz band, a no-LBT option is beneficial for NR-U, such as for supporting fast A/N feedback, and is permitted per regulation. 
· Restrictions/conditions on when no-LBT option can be used will be further identified, e.g., in consideration of fair coexistence. 
· No-LBT option can be applied to 6GHz band if allowed by regulation
· Restrictions/conditions on when no-LBT option can be used will be further identified, if fair coexistence criterion is defined for 6GHz band
Note: Channel access mechanisms need to comply with regulations and may therefore need to be adapted for particular frequency ranges.



Moreover, the gaps are used for analog beam switching at gNB transmitter. So, the number of analog beam switching in a round of beam sweeping may be limited considering small coverage of NR-U cell, which leads to limited number of the gaps.
However, the gaps cannot be over reduced, since the gaps can avoid longer CP in any SSB. The longer CP occurs at the first OFDM symbol of every 0.5ms. At least one gap including the OFDM symbol with the longer CP can avoid the longer CP being included in any SSB, which has been realized in SSBs time pattern in Rel-15 NR. 
Therefore, in our view, minimizing gaps between SSBs with at least one gap within 0.5ms should be studied in NR-U operation. 
Proposal 6: Study minimizing gaps between SSBs starting from at least one gap within 0.5ms in NR-U operation.

Multiplexing between SSB and other signal/channel
Two interpretations of multiplexing
There are two interpretations of multiplexing between SSB and other signal/channel as follows:
· Interpretation-1: Handling of collision between SSB and other signal/channel;
· Interpretation-2: Designing a common window for SSB and other “periodic” signal/channel.
For interpretation-1, it has been supported in LTE LAA that DRS and PDSCH can be multiplexed if they collide. In NR-U operation, it is natural to support that SSB and other signal/channel can be multiplexed if they collide, but this may have very little relationship with SSB design.
For interpretation-2, the other “periodic” signal/channel could be RMSI and CSI-RS, and designing a common window for SSB and these “periodic” signal/channel may have relationship with SSB design. 

Multiplexing between SSB and RMSI PDCCH
For RMSI PDCCH, it is almost common understanding that RMSI PDCCH should be designed together with SSB. In other words, we should apply interpretation-2 for multiplexing between SSB and RMSI PDCCH. 
It should be noted that, in Rel-15 NR, CORESET of RMSI PDCCH is the default CORESET for common search space, such as OSI, RAR, paging etc., and search space set of RMSI PDCCH is the default search space set for common search space. So, design of RMSI PDCCH is important in NR-U operation.
There could be at least three design options:
· Option 1: FDM between SSB and RMSI PDCCH with a shared COT;
· Option 2: TDM between SSB and RMSI PDCCH with a shared COT;
· Option 3: TDM between SSB and RMSI PDCCH with separate COTs;
For Option 1, it has been supported in “SSB/CORESET multiplexing pattern 2” and “SSB/CORESET multiplexing pattern 3”. For Option 2, it has been supported in “SSB/CORESET multiplexing pattern 1”. 
Option 1 has smallest standardization effort in NR-U operation, but when SSB and RMSI PDCCH have different periodicities, reserved signal may be necessary to achieve OCB requirement.
For Option 3, it was proposed in [13] that SSB and RMSI PDCCH do not share the same LBT, if they are TDMed, which can lead to a common design of SSB in NSA and SA scenarios. It can be observed that Option 3 can be supported by “SSB/CORESET multiplexing pattern 1” with large offset between SSB and the associated RMSI PDCCH. More specifically, if offset between SSB and the associated RMSI PDCCH is above a threshold, there should be another LBT before RMSI PDCCH.
In Rel-15 NR, “SSB/CORESET multiplexing pattern 1”, “SSB/CORESET multiplexing pattern 2” and “SSB/CORESET multiplexing pattern 3” can be flexibly configured in MIB by gNB, so down-selection of the above three options seems not so necessary.
Furthermore, the above three options can be supported by reusing or modifying the existing tables of RMSI PDCCH, as shown in Appendix.
Proposal 7: Study multiplexing between SSB and RMSI PDCCH starting from the existing tables of RMSI PDCCH in NR-U operation.

Association between SSB and RMSI PDCCH
In Rel-15 NR, association between SSB and RMSI PDCCH can effectively reduce RMSI PDCCH monitoring complexity at UE side. It is common understanding that, gNB can freely choose which SSB to be sent, and UE can be only aware of the SSB necessary for accessing network and find the needed RMSI PDCCH according to the association. This rule can be reused in NR-U operation to achieve at least flexibility.
For design of association between SSB and RMSI PDCCH, there could be different design for different SSB/CORESET multiplexing pattern.
For “SSB/CORESET multiplexing pattern 1”, the association is specified in Rel-15 NR as follows.
	











For the SSB 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 . For SSB 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, and  based on the subcarrier spacing for PDCCH receptions in the control resource set [4, TS 38.211].


Simply speaking, SSBs are successively associated to RMSI PDCCH monitoring occasions. It should be noted that, each SSB is associated to multiple RMSI PDCCH monitoring occasions within a two slots window, which allows the flexible scheduling at gNB. The following figures show examples of applying the association in Rel-15 NR into NR-U operation. 


Figure 2: Example of the association with SSB and RMSI PDCCH for FR1



Figure 3: Example of the association with SSB and RMSI PDCCH for FR2
Although the two slots window offers robustness for LBT, RMSI PDCCH transmission may not be robust sufficiently.
For “SSB/CORESET multiplexing pattern 2/3”, the association is specified in Rel-15 NR as follows.
	For the SSB and control resource set multiplexing patterns 2 and 3, 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 SSB.


Since for “SSB/CORESET multiplexing pattern 2/3” RMSI PDCCH may not occupy resource of slot-based PDCCH which is used for scheduling in UE specific search space, there is no need to define RMSI PDCCH monitoring window.
Therefore, we propose to study the association between SSB and RMSI PDCCH, and study the RMSI PDCCH monitoring window further at least for “SSB/CORESET multiplexing pattern 1”.
Proposal 8: Study the association between SSB and RMSI PDCCH, and study the RMSI PDCCH monitoring window further at least for “SSB/CORESET multiplexing pattern 1”.

Conclusion
In the contribution, we discuss the SSB in NR-U operation, and raise the proposals as follows.
Proposal 1: Study the following properties of SSB in NR-U operation:
· Bandwidth of SSB;
· LBT of SSB(s);
· Duration of SSB(s);
· Window length of SSBs;
· Gaps between SSBs;
· Multiplexing between SSB and other signal/channel.
Proposal 2: Study mechanism to use larger subcarrier spacing for SSB, e.g. 30/60kHz for sub-7GHz, in NR-U operation.
Proposal 3: Study mechanism that an SS-burst-set shares a LBT in NR-U operation.
Proposal 4: Study the maximum duration of SS-burst-set starting from about 1ms in NR-U operation.
Proposal 5: Study window length of SSBs starting from 5ms in NR-U operation.
Proposal 6: Study minimizing gaps between SSBs starting from at least one gap within 0.5ms in NR-U operation.
Proposal 7: Study multiplexing between SSB and RMSI PDCCH starting from the existing tables of RMSI PDCCH in NR-U operation.
Proposal 8: Study the association between SSB and RMSI PDCCH, and study the RMSI PDCCH monitoring window further at least for “SSB/CORESET multiplexing pattern 1”.
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Appendix
CORESET of RMSI PDCCH
Sub-7GHz
For sub-7GHz, 30kHz and 60kHz SSB can be supported. Although 60kHz SSB is undefined in Rel-15 NR, 60kHz SSB in NR-U operation can share the similar time-domain pattern as 30kHz SSB. PDCCH/PDSCH may only support 30kHz and 60kHz. 
So, we prefer that {SSB, PDCCH} subcarrier spacing supported in NR-U for sub-7GHz are {30, 30} kHz and {60, 60} kHz, and CORESET of RMSI PDCCH of {60, 60} kHz can share the same table as that of {30, 30} kHz. 
It should be noted that, since initial active DL BWP could be approximately 20MHz for sub-7GHz, number of RBs can be only 48 for 30kHz SSB subcarrier spacing, and number RBs can be only 24 for 60kHz SSB subcarrier spacing.

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
	Index
	SSB and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	1

	2
	1 
	24
	2
	2

	3
	1 
	24
	2
	3

	4
	1 
	24
	2
	4

	5
	1 
	24
	3
	0

	6
	1 
	24
	3
	1

	7
	1 
	24
	3
	2

	8
	1 
	24
	3
	3

	9
	1 
	24
	3
	4

	10
	1 
	48
	1
	12

	11
	1 
	48
	1
	14

	12
	1 
	48
	1
	16

	13
	1 
	48
	2
	12

	14
	1 
	48
	2
	14

	15
	1 
	48
	2
	16



Above-7GHz
For above-7GHz, similar to licensed band, 120kHz and 240kHz SSB can be supported. PDCCH/PDSCH may only support 120kHz, similar to licensed band.
So, we prefer that {SSB, PDCCH} subcarrier spacing supported in NR-U for above-7GHz are {120, 120} kHz and {240, 120} kHz

Table 13-8: 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
	SSB 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 
	24
	2
	-20 if condition A 
-21 if condition B

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if condition A 
-21 if condition B

	7
	3 
	48
	2
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 13-10: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {240, 120} kHz
	Index
	SSB and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	48
	1
	0

	1
	1
	48
	1
	8

	2
	1
	48
	2
	0

	3
	1
	48
	2
	8

	4
	2
	24 
	1
	-41 if condition A 
-42 if condition B

	5
	2
	24 
	1
	25 

	6
	2
	48
	1
	-41 if condition A 
-42 if condition B

	7
	2
	48
	1
	49

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



RMSI PDCCH monitoring occasions
If offset between SSB and the associated RMSI PDCCH is non-zero, it is hard to make SSB and the associated RMSI PDCCH share a LBT, since offset between SSB and the associated RMSI PDCCH could be several slots possibly leading to time span exceeding MCOT, which are highlighted in red.
It should be noted that some rows may not be applicable due to potential long time span of all possible of RMSI PDCCH monitoring occasions, e.g. when M=2.
Table 13-11: 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: 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



Table 13-14: PDCCH monitoring occasions for Type0-PDCCH common search space – SS/PBCH and control resource set multiplexing pattern 2 and {SS/PBCH, 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 ,  ()

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 13-15: PDCCH monitoring occasions for Type0-PDCCH common search space – SS/PBCH block and control resource set multiplexing pattern 3 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	


 
	4, 8, 2, 6 in




, , , 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved
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