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1. [bookmark: _Ref61886009]Introduction
The following objective is included in the revised work item [1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timeing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Rel-15/16 and any Rel-17 beam management enhancements can be considered for 52.6-71 GHz. Whether particular features should be excluded for 52.6-71 GHz can be further discussed
· Note: As per usual procedure, duplication of work between work items in Rel-17 should be avoided
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum
In this contribution, we will discuss the remaining issues of initial access aspects which includes the DBTW and Type 0 PDCCH design.
2. [bookmark: _Ref498564494]SSB Transmission window
1. 
2. 
[bookmark: _Ref521492551][bookmark: PP12]For DBTW with SCS 120 kHz, 480 kHz and 960 kHz, the following agreements were made [2] in RAN1#107-e meeting:
Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
· Working assumption: Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used
Agreement
Confirm the following working assumptions:
· (From #106-bis-e) Support DBTW for 120 kHz.
· (From #106-e) For 120kHz SSB, the number of candidates SSBs in a half frame is 64.

Agreement
For SCS that support DBTW, UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.

Agreement
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.

Based on the above agreements, DBTW is supported for both operation with or without shared spectrum channel access. The only limit lies in that =64 is expected by UE for the case without shared spectrum channel access. However, according to the following highlighted part, UE will assume DBTW operation only when operation with shared spectrum channel access, i.e. application of . 
-----------------------------------------------------Section 4.1 in TS 38.213 v17.0.0-------------------------------------------
For operation with shared spectrum channel access in FR2-2, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable, if a value of  is same among the SS/PBCH blocks, where  is the candidate SS/PBCH block index.  is either provided by ssb-PositionQCL or, if ssb-PositionQCL is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-2. The UE can determine an SS/PBCH block index according to . The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
-----------------------------------------------------Section 4.1 in TS 38.213 v17.0.0-------------------------------------------
[bookmark: _Hlk87977627]On the one hand, it contradicts with the above-listed agreements which doesn’t say DBTW is only applied for operation with shared spectrum channel access. On the other hand, UE has no information on whether to operate with or without shared spectrum channel access in initial access stage, if sync raster is not distinguished for licensed and unlicensed band. Actually, in RAN 4 101-e meeting [4], the following agreement is made to align sync/channel raster design for licensed and unlicensed band. 
Agreement: 
· Keep both Option 1C and Option 1D and have further discussion to compare two options and make decision on channelization in the next RAN4 meeting 
· Considering the following aspects
· Number of sync raster entries and cell searching complexity
· Support of CA in this frequency range
· Whether flexibility is needed for minimum channel bandwidth in particular, and how much benefit for the system performance
· Co-existence with IEEE channels (find out whether there is similar activity in IEEE)
· Whether to consider and how to ensure future proof for adding new frequency bands or channel bandwidth
· Other aspects are not precluded
· If there is no agreement in the next RAN4 meeting, then consider different channelization for licensed band(s) and unlicensed band(s)
· Sync raster granularity should be no less than 3 times of GSFN (17.28)
· NOTE: it is encouraged for proponents for Option 1D and Option 1C to provide concrete proposals in the format of draft CRs for the purpose of comparison
Therefore, the following TP #1 is proposed:
------------------------------------------------- TP #1 for 38213 section 4.1 [3]--------------------------------------------
<unchanged part omitted>
For operation with shared spectrum channel access in FR2-2, For operation in FR2-2, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable, if a value of  is same among the SS/PBCH blocks, where  is the candidate SS/PBCH block index.  is either provided by ssb-PositionQCL or, if ssb-PositionQCL is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-2. The UE can determine an SS/PBCH block index according to . The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
<unchanged part omitted>
------------------------------------------------------END OF TP #1-------------------------------------------------------------

[bookmark: _Ref83668814][bookmark: _Ref83837881][bookmark: _Ref86767512][bookmark: _Ref92465122]Proposal 1: Adopt TP #1 in section 4.1 for 38213.
3. Type 0 PDCCH design
In RAN1#107-e meeting [2], Type0 PDCCH design was discussed and the following agreements were agreed:
Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz,
· use Table 13-12 in TS38.213 for multiplexing pattern 1,
· use Table 13-15 in TS38.213 for multiplexing pattern 3.
Working assumption
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.
Working assumption
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) and multiplex pattern 3 with 24 and 48 PRB and 2 symbol duration (with required RB offsets), if additional entries are left, support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design.

For Type 0 PDCCH related design, the following remaining issues needs to be discussed:
1) [bookmark: _Hlk92444613]Whether to support multiplexing pattern 3;
2) [bookmark: _Hlk92446388]RB number for Coreset#0;
3) RB offsets for Coreset#0;
3.1 Whether to support multiplexing pattern 3 
[bookmark: _Ref68098695]Different (SSB, Coreset 0) SCS pair may involve different SSB-Coreset 0 multiplexing pattern as described in clause 13 of [2]. In FR2, the following multiplexing patterns are supported for each SCS pair as listed below:
· (120K, 60K): Pattern 1, Pattern 2
· (120K, 120K): Pattern 1, Pattern 3
· (240K, 60K): Pattern 1
· (240K, 120K): Pattern 1, Pattern 2
According to current WID, the following (SSB, Coreset 0) SCS pair is supported in different cases:
· Initial access: (120K, 120K), (480K, 480K)
· Non-initial access: (120K, 120K), (480K, 480K) and (960K, 960K).
For (120K, 120K) SCS pair, the existing multiplexing pattern 1 and 3 have been supported. For (480K, 480K) and (960K, 960K) SCS pair, whether to support Multiplexing pattern 3 is still FFS. Regarding the motivation of the Multiplexing 3 design is to reduce the frequent beam switching by sending the SSB and the corresponding QCLed Type 0 PDCCH simultaneously, it is not well motivated to support Multiplexing pattern 3 since the new SSB time domain pattern for SCS 480 kHz and 960 kHz could also achieve this simultaneous transmission.
[bookmark: _Ref92465137]Proposal 2：Do not support Multiplexing pattern 3 for SCS 480 kHz and 960 kHz.
3.2 RB number for Coreset#0
The 96 RB was not supported in the existing CORESET design. However, for the COREST design operation on FR 2-2, two aspects need to be considered: 1) occupy as much bandwidth as possible since the PSD limitation and OCB requirement; 2) the requirement of the minimum bandwidth. 
For SCS 120 kHz, 480 kHz and 960 kHz, the occupied bandwidth for different multiplexing patterns can be calculated as:
Table 1: the occupied bandwidth for different multiplexing pattern
	SCS
	Multiplexing pattern
	Occupied bandwidth

	
	
	CORESET 24 RB
	CORESET 48 RB
	CORESET 96 RB

	
SCS 120 kHz
	multiplexing pattern 1
	34.56M
	69.12M
	138.24M

	
SCS 120 kHz
	multiplexing pattern 3
	63.36M
	97.92M
	167.04M

	
SCS 480 kHz
	multiplexing pattern 1
	138.24M
	276.48M
	552.96M

	
SCS 960 kHz
	multiplexing pattern 1
	276.48M
	552.96M
	1105.92M


Considering the minimum bandwidth configured by RAN 4, which is 100M for SCS 120 kHz, 400M for SCS 480 and 960 kHz, we recommend to support 96 RB for SCS 120 kHz and 480 kHz and do not support 96 RB for SCS 960 kHz:
[bookmark: _Ref92465140]Proposal 3：Support 96 RB for SCS 120kHz and 480 kHz and do not support 96 RB for SCS 960kHz.
3.3 RB offsets for Coreset#0
The design of RB offset for SCS 120kHz when operation on FR2-1 is shown in Table 2.
[bookmark: _Ref86763282]Table 2: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz [2]
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	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 [image: ] 
-21 if [image: ]

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	7
	3 
	48
	2
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



1) [bookmark: _Ref79078579]RB offset for SCS 120KHz
The RB offset design is highly depending on the sync and channel raster design which has not been decided by RAN 4 till now. Among the candidate options in RAN4, floating channel/sync raster design (i.e. Option 1C) is preferred because it support more deployment flexibility as analyzed in our RAN4 Tdoc [5]. In this case, all the RB offset values for (120K, 120K) pair in FR 2-1 is beneficial for that in FR 2-2.
When the CORESET RB number is 48 for pattern 1, there is only one RB offset value 14, which means that the frequency domain locations of SSB are fully overlapping with the center part of Coreset#0. If a SSB and its associated Type 0 PDCCH are in the same slot, the RB allocation for SIB1 is limited (i.e. upper or lower part relevant to SSB) since it needs to avoid overlapping with SSB in frequency domain when the time domain allocation for SIB1 PDSCH is simultaneous with SSB. In order to ensure the reliability of SIB 1, it is better to allocate more frequency domain resources. Thus, we recommend RB offset as 28 and 76 when CORESET RB number is 48 and 96. 
[bookmark: _Hlk92460270]In summary, for ‘controlResourceSetZero’ configuration for {120K, 120K} pair in FR2-2:
· Support 2 RB offset values for multiplexing pattern 1 with 24 PRB cases: [0] and [4]
· Support 3 RB offset values for multiplexing pattern 1 with 48 PRB cases: [0], [14], and [28]
· Support 2 RB offset values for multiplexing pattern 1 with 96 PRB cases: [0], and [76]
· Support following two RB offset values for multiplexing pattern 3: -20 if kssb=0, -21 if kssb>0
[bookmark: _Ref83668875][bookmark: _Ref83823104][bookmark: _Ref83838033][bookmark: _Ref92465142]Proposal 4: For ‘controlResourceSetZero’ configuration for {120K, 120K} pair in FR2-2:
· Support 2 RB offset values for multiplexing pattern 1 with 24 PRB cases: [0] and [4]
· Support 3 RB offset values for multiplexing pattern 1 with 48 PRB cases: [0], [14], and [28]
· Support 2 RB offset values for multiplexing pattern 1 with 96 PRB cases: [0], and [76]
· Support following two RB offset values for multiplexing pattern 3: -20 if kssb=0, -21 if kssb>0

2) RB offset for SCS 480/960 KHz
[bookmark: _GoBack]For (480K, 480K) and (960K, 960K) pair, the RB offset design in (120K, 120K) pair could be reused. Thus, the following proposals are made:
[bookmark: _Ref92465144]Proposal 5: For ‘controlResourceSetZero’ configuration for {480K, 480K} pair in FR2-2:
· Support 2 RB offset values for multiplexing pattern 1 with 24 PRB cases: [0] and [4]
· Support 3 RB offset values for multiplexing pattern 1 with 48 PRB cases: [0], [14], and [28]
· Support 2 RB offset values for multiplexing pattern 1 with 96 PRB cases: [0], and [76]
[bookmark: _Ref92465145]Proposal 6: For ‘controlResourceSetZero’ configuration for {960K, 960K} pair in FR2-2:
· Support 2 RB offset values for multiplexing pattern 1 with 24 PRB cases: [0] and [4]
· Support 3 RB offset values for multiplexing pattern 1 with 48 PRB cases: [0], [14], and [28]

Based on the above proposals for Coreset#0 design, we propose the following TPs including TP2, TP3 and TP4:
------------------------------------------------- TP #2 for 38213 section 13 [3]--------------------------------------------
<unchanged part omitted>
Table 13-10A: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz for FR2-2
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1
	48
	2
	0

	4
	1 
	48
	1
	14

	5
	1
	48
	2
	14

	6
	1
	48
	1
	28

	7
	1
	48
	2
	28

	8
	1 
	96
	1
	0

	9
	1
	96
	2
	0

	10
	1 
	96
	1
	76

	11
	1
	96
	2
	76

	12
	3 
	24
	2
	-20 if  
-21 if 

	13
	3 
	48
	2
	-20 if  
-21 if 

	14
	
	
	
	

	15
	
	
	
	



<unchanged part omitted>
------------------------------------------------------END OF TP #2-------------------------------------------------------------

------------------------------------------------- TP #3 for 38213 section 13 [3]--------------------------------------------
<unchanged part omitted>
Table 13-10B: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {480, 480} kHz for FR2-2
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1
	48
	2
	0

	4
	1 
	48
	1
	14

	5
	1
	48
	2
	14

	6
	1
	48
	1
	28

	7
	1
	48
	2
	28

	8
	1 
	96
	1
	0

	9
	1
	96
	2
	0

	10
	1 
	96
	1
	76

	11
	1
	96
	2
	76

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	



<unchanged part omitted>
------------------------------------------------------END OF TP #3-------------------------------------------------------------

------------------------------------------------- TP #4 for 38213 section 13 [3]--------------------------------------------
<unchanged part omitted>
Table 13-10C: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {960, 960} kHz for FR2-2
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	0

	3
	1
	48
	2
	0

	4
	1 
	48
	1
	14

	5
	1
	48
	2
	14

	6
	1
	48
	1
	28

	7
	1
	48
	2
	28

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	



<unchanged part omitted>
------------------------------------------------------END OF TP #4-------------------------------------------------------------
[bookmark: _Ref92789763]Proposal 7: Adopt TP #2,3,4 in section 13 for TS 38.213.
4. Conclusion
In this contribution, we focus on the required changes to NR using existing NR waveform, and have the following observations and proposals:
[bookmark: _Hlk92789305]Proposal 1:  Adopt TP #1 in section 4.1 for 38213.
Proposal 2：Do not support Multiplexing pattern 3 for SCS 480 kHz and 960 kHz.
Proposal 3：Support 96 RB for SCS 120kHz and 480 kHz and do not support 96 RB for SCS 960kHz.
Proposal 4: For ‘controlResourceSetZero’ configuration for {120K, 120K} pair in FR2-2:
· Support 2 RB offset values for multiplexing pattern 1 with 24 PRB cases: [0] and [4]
· Support 3 RB offset values for multiplexing pattern 1 with 48 PRB cases: [0], [14], and [28]
· Support 2 RB offset values for multiplexing pattern 1 with 96 PRB cases: [0], and [76]
· Support following two RB offset values for multiplexing pattern 3: -20 if kssb=0, -21 if kssb>0
Proposal 5: For ‘controlResourceSetZero’ configuration for {480K, 480K} pair in FR2-2:
· Support 2 RB offset values for multiplexing pattern 1 with 24 PRB cases: [0] and [4]
· Support 3 RB offset values for multiplexing pattern 1 with 48 PRB cases: [0], [14], and [28]
· Support 2 RB offset values for multiplexing pattern 1 with 96 PRB cases: [0], and [76]
Proposal 6: For ‘controlResourceSetZero’ configuration for {960K, 960K} pair in FR2-2:
· Support 2 RB offset values for multiplexing pattern 1 with 24 PRB cases: [0] and [4]
· Support 3 RB offset values for multiplexing pattern 1 with 48 PRB cases: [0], [14], and [28]
Proposal 7: Adopt TP #2,3,4 in section 13 for TS 38.213.
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