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The WI on NR extension up to 71 GHz in Rel-17 was finalized in the previous RAN1 #107-e meeting. The maintenance phase has started from RAN1 #107bis-e. In this contribution, we discuss remaining open aspects related to initial access for extending NR up to 71 GHz. The list of outcomes on the initial access AI from the previous meeting could be found in Appendix A [1].

Discussion on Initial Access Aspects

Confirmation of Working Assumptions
In RAN1 #107-e, the following working assumptions (WAs) were made regarding ‘controlResourceSetZer’ configuration for SCS combinations {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz:
	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.



From Table 13-10B and Table 13-10C of the available draft CR [2], it’s evident that there are enough entries to support the configurations described in the WAs above. Therefore, the WAs can be confirmed.

Proposal 1:
· Confirm WAs on ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz.

There is another WA remaining from RAN1 #107-e:
	· 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



However, the WAs on the number of bits for Q value indication above is dependent on feedback from RAN2 which is unavailable. Therefore, the confirmation of this WA is pending by RAN1.

CORESET#0 and Search Space #0 Configuration
The required RB offsets for CORESET#0 for 120 kHz, 480 kHz and 960 kHz depends on supported channel raster and synchronization raster to be defined in RAN4. Therefore, until RAN4 concludes the channel and synchronization raster entries, it will be difficult for RAN1 to conclude on specific RB offset values. In this contribution, we provide feasible RB offsets based on channelization proposal in [3]. The referenced channelization proposal is summarized in Appendix B.
In general, supporting offset is 0 is preferred. This results in the minimization of resource fragmentation by synchronization signal block (SSB). For example, DCI format 1-0 scrambled with SI-RNTI only supports scheduling of contiguous frequency resources and the PDSCH scrambled with SI-RNTI does not rate-match or puncture around REs potentially used by SSB. Therefore, scheduling and transmission od PDSCH scrambled with SI-RNTI in the same slot as SSB requires SSB to not fragment frequency resources given by the span of CORESET#0, which is equal to the initial active BWP. 
The channelization proposal in [3], allows support of 0 RB offset for all cases, with the exception of 48 PRB case for 120 kHz. The existing specification supported 0 RB offset for 24 RB and 14 RB offset for 48 RB, therefore to minimize the changes for 120 kHz, the channelization proposal in [3] picked out the raster entries such that these RB offset values can be re-utilized for FR2-2.
The following table 13-10A, 13-10B, and 13-10C are CORESET#0 configuration table for 120, 480, and 960 kHz cases, respectively.


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 
	48
	1
	14

	2
	1 
	48
	2
	14

	3
	1
	96
	1
	0

	4
	1
	96
	2
	0

	5
	3 
	24
	2
	-20 if k_ssb =0
-21 if k_ssb >0

	6
	3 
	48
	2
	-20 if k_ssb =0
-21 if k_ssb >0

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	



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
	48
	1
	0

	2
	1
	48
	2
	0

	3
	1
	96
	2
	0

	4
	3
	24
	2
	-20 if k_ssb =0
-21 if k_ssb >0

	5
	3
	48
	2
	-20 if k_ssb =0
-21 if k_ssb >0

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	



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
	48
	1
	0

	2
	1
	48
	2
	0

	3
	1
	96
	2
	0

	4
	3
	24
	2
	-20 if k_ssb =0
-21 if k_ssb >0

	5
	3
	48
	2
	-20 if k_ssb =0
-21 if k_ssb >0

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	



If the proposed channelization in [3] is adopted in RAN4, we suggest agreeing to support of 0 RB offset for all multiplexing pattern 1 cases, except 48 RB with 120 kHz, support 14 RB offset for 48 RB with 120kHz, and support -20 or -21 depending on k_ssb value for multiplexing pattern 3 cases.
Proposal 2:
· Support the following RB offset values for CORESET#0 configured in MIB:
· Multiplexing pattern 1 with 120 kHz SCS and 24 or 96 RBs: 0 RB offset
· Multiplexing pattern 1 with 120 kHz SCS and 48 RBs: 14 RB offset
· Multiplexing pattern 1 with 480 kHz SCS and 24, 48, or 96 RBs: 0 RB offset
· Multiplexing pattern 1 with 960 kHz SCS and 24, 48, or 96 RBs: 0 RB offset
· Multiplexing pattern 3 with 120, 480, or 960 kHz SCS: -20 or -21 (depending on k_ssb) RB offset

Assuming we will have sufficient entries in the CORESET#0 configuration to support multiplexing pattern 3 for 480 and 960 kHz, we need to agree to search space configuration for 480 and 960 kHz. We suggest to agreeing to Table 13-15A below.
Proposal 3:
· Support the following starting symbol location for multiplexing pattern 3 with 480 or 960 kHz SCS in Table 13-15A

Table 13-15A: PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {480, 480} kHz or {960, 960} kHz
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k=0,1, … 31)

	0
	

	2, 9 in 





Conclusions
In this contribution, we discussed issues related to initial access for extending NR up to 71 GHz. The following is a summary of the proposals:
Proposal 1:
· Confirm WAs on ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz.
Proposal 2:
· Support the following RB offset values for CORESET#0 configured in MIB:
· Multiplexing pattern 1 with 120 kHz SCS and 24 or 96 RBs: 0 RB offset
· Multiplexing pattern 1 with 120 kHz SCS and 48 RBs: 14 RB offset
· Multiplexing pattern 1 with 480 kHz SCS and 24, 48, or 96 RBs: 0 RB offset
· Multiplexing pattern 1 with 960 kHz SCS and 24, 48, or 96 RBs: 0 RB offset
· Multiplexing pattern 3 with 120, 480, or 960 kHz SCS: -20 or -21 (depending on k_ssb) RB offset
Proposal 3:
· Support the following starting symbol location for multiplexing pattern 3 with 480 or 960 kHz SCS in Table 13-15A
Table 13-15A: PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {480, 480} kHz or {960, 960} kHz
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k=0,1, … 31)

	0
	

	2, 9 in 
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Appendix A – List of Agreements
	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

R1-2112614	[Draft] LS on initial access for 60 GHz	Intel Corporation
Final LS endorsed in R1-2112805.

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.

Conclusion
· The bit-width of ssb-PositionsInBurst in SIB1 and ServingCellConfigCommon is kept the same as in Rel-15 (i.e., 16-bits in SIB1 and 64-bits in ServingCellConfigCommon).

Agreement
If multiplexing pattern 3 for 480 and 960 kHz is supported, the TDRA allocation table C is updated as follows:
· Row index 6 (previously reserved) is set to
· Dmrs-TypeA-Position: 2,3
· PDSCH mapping type: Type B
· K0 : 0
· S = 11
· L = 2

Agreement
Finalizing PRACH slot index for 480 and 960 kHz (removal of bracket of previous agreement)
· when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 

Agreement
Update the Table 8.1-2 in TS38.213 to indicate the Ngap (gap between valid RO and SS/PBCH) for 480 kHz and 960 kHz SCS as follows:
·  for 480 kHz
·  for 960 kHz;

Agreement
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁=16 for 𝜇=5, 𝑁=32 for 𝜇=6, and 𝜇 is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].

Conclusion:
 as part of gap between last symbol of PDCCH order reception and first symbol of the PRACH transmission for FR2-2 uses the same value as FR2-1 (i.e. single value for FR2).


R1-2112451	Summary #1 of email discussion on initial access aspect of NR extension up to 71 GHz	Moderator (Intel Corporation)

Agreement
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}

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.

Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter X from previous RAN1 agreement is set to:
· X = 1.25 for 480 kHz
· X = 0.625 for 960 kHz

Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.

Agreement
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for  and  for , and  is the SCS configuration for the active UL BWP.

Agreement
For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X is removed if Q=8 is not supported. 

Agreement
SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for  in MIB.

Agreement
For operation with shared spectrum access, for SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.

Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = .

Agreement
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}
· for µ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80).
· Note: As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.

R1-2112734	[Draft] LS on RA-RNTI and MSGB-RNTI for 480 and 960 kHz	Intel Corporation
Final LS endorsed in R1-2112832 (with removal of “first” in text referring to the captured agreement)

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.


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.

Agreement
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U


Agreement
Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .

	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	21

	571
	120
	960
	67
	247

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	
	
	
	
	

	
	
	
	
	

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24 23

	1151
	120
	960
	12 13
	1 48 45







Appendix B – Channel Raster for n263 [3]
First non-overlapping 100 MHz channel bandwidth (CBW) were defined for channelization of 100 MHz. Next, 400 MHz, 800 MHz, 1600 MHz, and 2000 MHz CBWs were selected by choosing the center frequency of contiguous 4, 8, 16, and 20 channels of 100 MHz CBW, respectively. Not all possible 400/800/1600/2000 MHz locations were not chosen. In general, 400, 800, 1600 MHz were selected among the possible position such that the channels do not overlap. However, in order to maximize spectrum utilization for various regulatory regions, some overlapping channels were selected. Lastly, only non-overlapping 2000 MHz CBW were selected among the possible positions.
In order to generally achieve RB offset 0 for majority of the cases, synchronization raster was chosen such that SSB are selected closest to the center of each 100 MHz channel bandwidth (CBW). These selected synchronization raster entries are chosen as valid entries for 120 kHz. From the subset of synchronization raster entries (selected for each 100 MHz CBW), the first raster instance among valid SSB candidate positions within the 400 MHz CBW were selected for valid synchronization raster for 480 kHz. This results in raster entries for 480 kHz to be a subset of the raster entries for 120 kHz. An illustration of the synchronization raster selection process is shown in figure below.
[image: ]
Figure 1. Illustration of the synchronization raster selection process

The number of sync raster entries required as shown in Table 1
Table 1. Proposed number of sync raster entries in band n263
	SCS
	CBW

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120 kHz
	138
	38
	N/A
	N/A
	N/A

	480 kHz
	N/A
	
	31*
	11
	N/A

	960 kHz
	N/A
	
	
	
	6


 *Note: 2 raster entries selected for 800 MHz are not a subset of the entries for 400 MHz. This trade off ensures minimizing the required RB offsets.
As shown in the table, this results in a total UE SSB search complexity of 138 + 38 + 2 = 178 for initial access. This is significantly lesser than the target value of 665 specified in the WID (extract pasted below).
	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.



Table 2 list the full list of channelization entries for 120, 480, and 960 kHz, and corresponding valid synchronization entry. It should be noted that for some wider channels, other synchronization entries could be used, and the table does not exhaustively list all valid synchronization entries possible for each channel. 
Table 2. Proposed channelization for band n263 with 86% spectrum utilization
	Data SCS [kHz]
	BW [MHz]
	NR Chn Raster [kHz]
	NR-ARFCN
	SS Raster [kHz]
	GSCN

	120
	100
	57095040
	2564083
	57099360
	24157

	120
	100
	57195840
	2565763
	57203040
	24163

	120
	100
	57296640
	2567443
	57289440
	24168

	120
	100
	57397440
	2569123
	57393120
	24174

	120
	100
	57498240
	2570803
	57496800
	24180

	120
	100
	57599040
	2572483
	57600480
	24186

	120
	100
	57699840
	2574163
	57704160
	24192

	120
	100
	57800640
	2575843
	57807840
	24198

	120
	100
	57901440
	2577523
	57894240
	24203

	120
	100
	58002240
	2579203
	57997920
	24209

	120
	100
	58103040
	2580883
	58101600
	24215

	120
	100
	58203840
	2582563
	58205280
	24221

	120
	100
	58304640
	2584243
	58308960
	24227

	120
	100
	58405440
	2585923
	58412640
	24233

	120
	100
	58506240
	2587603
	58499040
	24238

	120
	100
	58607040
	2589283
	58602720
	24244

	120
	100
	58707840
	2590963
	58706400
	24250

	120
	100
	58808640
	2592643
	58810080
	24256

	120
	100
	58909440
	2594323
	58913760
	24262

	120
	100
	59010240
	2596003
	59017440
	24268

	120
	100
	59111040
	2597683
	59103840
	24273

	120
	100
	59211840
	2599363
	59207520
	24279

	120
	100
	59312640
	2601043
	59311200
	24285

	120
	100
	59413440
	2602723
	59414880
	24291

	120
	100
	59514240
	2604403
	59518560
	24297

	120
	100
	59615040
	2606083
	59622240
	24303

	120
	100
	59715840
	2607763
	59708640
	24308

	120
	100
	59816640
	2609443
	59812320
	24314

	120
	100
	59917440
	2611123
	59916000
	24320

	120
	100
	60018240
	2612803
	60019680
	24326

	120
	100
	60119040
	2614483
	60123360
	24332

	120
	100
	60219840
	2616163
	60227040
	24338

	120
	100
	60320640
	2617843
	60313440
	24343

	120
	100
	60421440
	2619523
	60417120
	24349

	120
	100
	60522240
	2621203
	60520800
	24355

	120
	100
	60623040
	2622883
	60624480
	24361

	120
	100
	60723840
	2624563
	60728160
	24367

	120
	100
	60824640
	2626243
	60831840
	24373

	120
	100
	60925440
	2627923
	60918240
	24378

	120
	100
	61026240
	2629603
	61021920
	24384

	120
	100
	61127040
	2631283
	61125600
	24390

	120
	100
	61227840
	2632963
	61229280
	24396

	120
	100
	61328640
	2634643
	61332960
	24402

	120
	100
	61429440
	2636323
	61436640
	24408

	120
	100
	61530240
	2638003
	61523040
	24413

	120
	100
	61631040
	2639683
	61626720
	24419

	120
	100
	61731840
	2641363
	61730400
	24425

	120
	100
	61832640
	2643043
	61834080
	24431

	120
	100
	61933440
	2644723
	61937760
	24437

	120
	100
	62034240
	2646403
	62041440
	24443

	120
	100
	62135040
	2648083
	62127840
	24448

	120
	100
	62235840
	2649763
	62231520
	24454

	120
	100
	62336640
	2651443
	62335200
	24460

	120
	100
	62437440
	2653123
	62438880
	24466

	120
	100
	62538240
	2654803
	62542560
	24472

	120
	100
	62639040
	2656483
	62646240
	24478

	120
	100
	62739840
	2658163
	62732640
	24483

	120
	100
	62840640
	2659843
	62836320
	24489

	120
	100
	62941440
	2661523
	62940000
	24495

	120
	100
	63042240
	2663203
	63043680
	24501

	120
	100
	63143040
	2664883
	63147360
	24507

	120
	100
	63243840
	2666563
	63251040
	24513

	120
	100
	63344640
	2668243
	63337440
	24518

	120
	100
	63445440
	2669923
	63441120
	24524

	120
	100
	63546240
	2671603
	63544800
	24530

	120
	100
	63647040
	2673283
	63648480
	24536

	120
	100
	63747840
	2674963
	63752160
	24542

	120
	100
	63848640
	2676643
	63855840
	24548

	120
	100
	63949440
	2678323
	63942240
	24553

	120
	100
	64050240
	2680003
	64045920
	24559

	120
	100
	64151040
	2681683
	64149600
	24565

	120
	100
	64251840
	2683363
	64253280
	24571

	120
	100
	64352640
	2685043
	64356960
	24577

	120
	100
	64453440
	2686723
	64460640
	24583

	120
	100
	64554240
	2688403
	64547040
	24588

	120
	100
	64655040
	2690083
	64650720
	24594

	120
	100
	64755840
	2691763
	64754400
	24600

	120
	100
	64856640
	2693443
	64858080
	24606

	120
	100
	64957440
	2695123
	64961760
	24612

	120
	100
	65058240
	2696803
	65065440
	24618

	120
	100
	65159040
	2698483
	65151840
	24623

	120
	100
	65259840
	2700163
	65255520
	24629

	120
	100
	65360640
	2701843
	65359200
	24635

	120
	100
	65461440
	2703523
	65462880
	24641

	120
	100
	65562240
	2705203
	65566560
	24647

	120
	100
	65663040
	2706883
	65670240
	24653

	120
	100
	65763840
	2708563
	65756640
	24658

	120
	100
	65864640
	2710243
	65860320
	24664

	120
	100
	65965440
	2711923
	65964000
	24670

	120
	100
	66066240
	2713603
	66067680
	24676

	120
	100
	66167040
	2715283
	66171360
	24682

	120
	100
	66267840
	2716963
	66275040
	24688

	120
	100
	66368640
	2718643
	66361440
	24693

	120
	100
	66469440
	2720323
	66465120
	24699

	120
	100
	66570240
	2722003
	66568800
	24705

	120
	100
	66671040
	2723683
	66672480
	24711

	120
	100
	66771840
	2725363
	66776160
	24717

	120
	100
	66872640
	2727043
	66879840
	24723

	120
	100
	66973440
	2728723
	66966240
	24728

	120
	100
	67074240
	2730403
	67069920
	24734

	120
	100
	67175040
	2732083
	67173600
	24740

	120
	100
	67275840
	2733763
	67277280
	24746

	120
	100
	67376640
	2735443
	67380960
	24752

	120
	100
	67477440
	2737123
	67484640
	24758

	120
	100
	67578240
	2738803
	67571040
	24763

	120
	100
	67679040
	2740483
	67674720
	24769

	120
	100
	67779840
	2742163
	67778400
	24775

	120
	100
	67880640
	2743843
	67882080
	24781

	120
	100
	67981440
	2745523
	67985760
	24787

	120
	100
	68082240
	2747203
	68089440
	24793

	120
	100
	68183040
	2748883
	68175840
	24798

	120
	100
	68283840
	2750563
	68279520
	24804

	120
	100
	68384640
	2752243
	68383200
	24810

	120
	100
	68485440
	2753923
	68486880
	24816

	120
	100
	68586240
	2755603
	68590560
	24822

	120
	100
	68687040
	2757283
	68694240
	24828

	120
	100
	68787840
	2758963
	68780640
	24833

	120
	100
	68888640
	2760643
	68884320
	24839

	120
	100
	68989440
	2762323
	68988000
	24845

	120
	100
	69090240
	2764003
	69091680
	24851

	120
	100
	69191040
	2765683
	69195360
	24857

	120
	100
	69291840
	2767363
	69299040
	24863

	120
	100
	69392640
	2769043
	69385440
	24868

	120
	100
	69493440
	2770723
	69489120
	24874

	120
	100
	69594240
	2772403
	69592800
	24880

	120
	100
	69695040
	2774083
	69696480
	24886

	120
	100
	69795840
	2775763
	69800160
	24892

	120
	100
	69896640
	2777443
	69903840
	24898

	120
	100
	69997440
	2779123
	69990240
	24903

	120
	100
	70098240
	2780803
	70093920
	24909

	120
	100
	70199040
	2782483
	70197600
	24915

	120
	100
	70299840
	2784163
	70301280
	24921

	120
	100
	70400640
	2785843
	70404960
	24927

	120
	100
	70501440
	2787523
	70508640
	24933

	120
	100
	70602240
	2789203
	70595040
	24938

	120
	100
	70703040
	2790883
	70698720
	24944

	120
	100
	70803840
	2792563
	70802400
	24950

	120
	100
	70904640
	2794243
	70906080
	24956

	120
	400
	57548640
	2571643
	57393120
	24174

	120
	400
	57951840
	2578363
	57807840
	24198

	120
	400
	58355040
	2585083
	58205280
	24221

	120
	400
	58758240
	2591803
	58602720
	24244

	120
	400
	59161440
	2598523
	59017440
	24268

	120
	400
	59665440
	2606923
	59518560
	24297

	120
	400
	60068640
	2613643
	59916000
	24320

	120
	400
	60471840
	2620363
	60313440
	24343

	120
	400
	60875040
	2627083
	60728160
	24367

	120
	400
	61278240
	2633803
	61125600
	24390

	120
	400
	61782240
	2642203
	61626720
	24419

	120
	400
	62185440
	2648923
	62041440
	24443

	120
	400
	62588640
	2655643
	62438880
	24466

	120
	400
	62991840
	2662363
	62836320
	24489

	120
	400
	63395040
	2669083
	63251040
	24513

	120
	400
	63999840
	2679163
	63855840
	24548

	120
	400
	64403040
	2685883
	64253280
	24571

	120
	400
	64806240
	2692603
	64650720
	24594

	120
	400
	65209440
	2699323
	65065440
	24618

	120
	400
	65612640
	2706043
	65462880
	24641

	120
	400
	66116640
	2714443
	65964000
	24670

	120
	400
	66519840
	2721163
	66361440
	24693

	120
	400
	66923040
	2727883
	66776160
	24717

	120
	400
	67326240
	2734603
	67173600
	24740

	120
	400
	67729440
	2741323
	67571040
	24763

	120
	400
	68334240
	2751403
	68175840
	24798

	120
	400
	68737440
	2758123
	68590560
	24822

	120
	400
	69140640
	2764843
	68988000
	24845

	120
	400
	69543840
	2771563
	69385440
	24868

	120
	400
	69947040
	2778283
	69800160
	24892

	120
	400
	70451040
	2786683
	70301280
	24921

	120
	400
	59262240
	2600203
	59103840
	24273

	120
	400
	61681440
	2640523
	61523040
	24413

	120
	400
	62084640
	2647243
	61937760
	24437

	120
	400
	62487840
	2653963
	62335200
	24460

	120
	400
	62891040
	2660683
	62732640
	24483

	120
	400
	63294240
	2667403
	63147360
	24507

	120
	400
	63697440
	2674123
	63544800
	24530

	480
	400
	57548640
	2571643
	57496800
	24180

	480
	400
	57951840
	2578363
	57894240
	24203

	480
	400
	58355040
	2585083
	58308960
	24227

	480
	400
	58758240
	2591803
	58706400
	24250

	480
	400
	59161440
	2598523
	59103840
	24273

	480
	400
	59665440
	2606923
	59622240
	24303

	480
	400
	60068640
	2613643
	60019680
	24326

	480
	400
	60471840
	2620363
	60417120
	24349

	480
	400
	60875040
	2627083
	60831840
	24373

	480
	400
	61278240
	2633803
	61229280
	24396

	480
	400
	61782240
	2642203
	61730400
	24425

	480
	400
	62185440
	2648923
	62127840
	24448

	480
	400
	62588640
	2655643
	62542560
	24472

	480
	400
	62991840
	2662363
	62940000
	24495

	480
	400
	63395040
	2669083
	63337440
	24518

	480
	400
	63999840
	2679163
	63942240
	24553

	480
	400
	64403040
	2685883
	64356960
	24577

	480
	400
	64806240
	2692603
	64754400
	24600

	480
	400
	65209440
	2699323
	65151840
	24623

	480
	400
	65612640
	2706043
	65566560
	24647

	480
	400
	66116640
	2714443
	66067680
	24676

	480
	400
	66519840
	2721163
	66465120
	24699

	480
	400
	66923040
	2727883
	66879840
	24723

	480
	400
	67326240
	2734603
	67277280
	24746

	480
	400
	67729440
	2741323
	67674720
	24769

	480
	400
	68334240
	2751403
	68279520
	24804

	480
	400
	68737440
	2758123
	68694240
	24828

	480
	400
	69140640
	2764843
	69091680
	24851

	480
	400
	69543840
	2771563
	69489120
	24874

	480
	400
	69947040
	2778283
	69903840
	24898

	480
	400
	70451040
	2786683
	70404960
	24927

	480
	400
	59262240
	2600203
	59207520
	24279

	480
	400
	61681440
	2640523
	61626720
	24419

	480
	400
	62084640
	2647243
	62041440
	24443

	480
	400
	62487840
	2653963
	62438880
	24466

	480
	400
	62891040
	2660683
	62836320
	24489

	480
	400
	63294240
	2667403
	63251040
	24513

	480
	400
	63697440
	2674123
	63648480
	24536

	480
	800
	57750240
	2575003
	57496800
	24180

	480
	800
	58556640
	2588443
	58308960
	24227

	480
	800
	59463840
	2603563
	59207520
	24279

	480
	800
	60270240
	2617003
	60019680
	24326

	480
	800
	61076640
	2630443
	60831840
	24373

	480
	800
	61983840
	2645563
	61730400
	24425

	480
	800
	62790240
	2659003
	62542560
	24472

	480
	800
	63596640
	2672443
	63337440
	24518

	480
	800
	64604640
	2689243
	64356960
	24577

	480
	800
	65411040
	2702683
	65151840
	24623

	480
	800
	66318240
	2717803
	66067680
	24676

	480
	800
	67124640
	2731243
	66879840
	24723

	480
	800
	67931040
	2744683
	67674720
	24769

	480
	800
	68939040
	2761483
	68694240
	24828

	480
	800
	69745440
	2774923
	69489120
	24874

	480
	800
	70551840
	2788363
	70404960
	24927

	480
	800
	58153440
	2581723
	57894240
	24203

	480
	800
	58959840
	2595163
	58706400
	24250

	480
	800
	59867040
	2610283
	59622240
	24303

	480
	800
	60673440
	2623723
	60417120
	24349

	480
	800
	61580640
	2638843
	61626720
	24419

	480
	800
	62387040
	2652283
	62127840
	24448

	480
	800
	63193440
	2665723
	62940000
	24495

	480
	800
	64201440
	2682523
	63942240
	24553

	480
	800
	65007840
	2695963
	64754400
	24600

	480
	800
	65915040
	2711083
	66067680
	24676

	480
	800
	66721440
	2724523
	66465120
	24699

	480
	800
	67527840
	2737963
	67277280
	24746

	480
	800
	68535840
	2754763
	68279520
	24804

	480
	800
	69342240
	2768203
	69091680
	24851

	480
	800
	70148640
	2781643
	69903840
	24898

	480
	1600
	58153440
	2581723
	57894240
	24203

	480
	1600
	60673440
	2623723
	60417120
	24349

	480
	1600
	62387040
	2652283
	62041440
	24443

	480
	1600
	65007840
	2695963
	64754400
	24600

	480
	1600
	66721440
	2724523
	664651206
	24699

	480
	1600
	69342240
	2768203
	69091680
	24851

	480
	1600
	59867040
	2610283
	59622240
	24303

	480
	1600
	61479840
	2637163
	61229280
	24396

	480
	1600
	63092640
	2664043
	62542560
	24472

	480
	1600
	68435040
	2753083
	68279520
	24804

	480
	1600
	70148640
	2781643
	69903840
	24898

	960
	400
	57548640
	2571643
	57496800
	24180

	960
	400
	57951840
	2578363
	57894240
	24203

	960
	400
	58355040
	2585083
	58308960
	24227

	960
	400
	58758240
	2591803
	58706400
	24250

	960
	400
	59161440
	2598523
	59103840
	24273

	960
	400
	59665440
	2606923
	59622240
	24303

	960
	400
	60068640
	2613643
	60019680
	24326

	960
	400
	60471840
	2620363
	60417120
	24349

	960
	400
	60875040
	2627083
	60831840
	24373

	960
	400
	61278240
	2633803
	61229280
	24396

	960
	400
	61782240
	2642203
	61730400
	24425

	960
	400
	62185440
	2648923
	62127840
	24448

	960
	400
	62588640
	2655643
	62542560
	24472

	960
	400
	62991840
	2662363
	62940000
	24495

	960
	400
	63395040
	2669083
	63337440
	24518

	960
	400
	63999840
	2679163
	63942240
	24553

	960
	400
	64403040
	2685883
	64356960
	24577

	960
	400
	64806240
	2692603
	64754400
	24600

	960
	400
	65209440
	2699323
	65151840
	24623

	960
	400
	65612640
	2706043
	65566560
	24647

	960
	400
	66116640
	2714443
	66067680
	24676

	960
	400
	66519840
	2721163
	66465120
	24699

	960
	400
	66923040
	2727883
	66879840
	24723

	960
	400
	67326240
	2734603
	67277280
	24746

	960
	400
	67729440
	2741323
	67674720
	24769

	960
	400
	68334240
	2751403
	68279520
	24804

	960
	400
	68737440
	2758123
	68694240
	24828

	960
	400
	69140640
	2764843
	69091680
	24851

	960
	400
	69543840
	2771563
	69489120
	24874

	960
	400
	69947040
	2778283
	69903840
	24898

	960
	400
	70451040
	2786683
	70404960
	24927

	960
	400
	59262240
	2600203
	59207520
	24279

	960
	400
	61681440
	2640523
	61626720
	24419

	960
	400
	62084640
	2647243
	62041440
	24443

	960
	400
	62487840
	2653963
	62438880
	24466

	960
	400
	62891040
	2660683
	62836320
	24489

	960
	400
	63294240
	2667403
	63251040
	24513

	960
	400
	63697440
	2674123
	63648480
	24536

	960
	800
	57750240
	2575003
	57600480
	24186

	960
	800
	58556640
	2588443
	58412640
	24233

	960
	800
	59463840
	2603563
	59311200
	24285

	960
	800
	60270240
	2617003
	60123360
	24332

	960
	800
	61076640
	2630443
	60918240
	24378

	960
	800
	61983840
	2645563
	61834080
	24431

	960
	800
	62790240
	2659003
	62646240
	24478

	960
	800
	63596640
	2672443
	63441120
	24524

	960
	800
	64604640
	2689243
	64460640
	24583

	960
	800
	65411040
	2702683
	65255520
	24629

	960
	800
	66318240
	2717803
	66171360
	24682

	960
	800
	67124640
	2731243
	66966240
	24728

	960
	800
	67931040
	2744683
	67778400
	24775

	960
	800
	68939040
	2761483
	68780640
	24833

	960
	800
	69745440
	2774923
	69592800
	24880

	960
	800
	70551840
	2788363
	70404960
	24927

	960
	800
	58153440
	2581723
	57997920
	24209

	960
	800
	58959840
	2595163
	58810080
	24256

	960
	800
	59867040
	2610283
	59708640
	24308

	960
	800
	60673440
	2623723
	60520800
	24355

	960
	800
	61580640
	2638843
	61436640
	24408

	960
	800
	62387040
	2652283
	62231520
	24454

	960
	800
	63193440
	2665723
	63043680
	24501

	960
	800
	64201440
	2682523
	64045920
	24559

	960
	800
	65007840
	2695963
	64858080
	24606

	960
	800
	65915040
	2711083
	65756640
	24658

	960
	800
	66721440
	2724523
	66568800
	24705

	960
	800
	67527840
	2737963
	67380960
	24752

	960
	800
	68535840
	2754763
	68383200
	24810

	960
	800
	69342240
	2768203
	69195360
	24857

	960
	800
	70148640
	2781643
	69990240
	24903

	960
	1600
	58153440
	2581723
	57600480
	24186

	960
	1600
	60673440
	2623723
	60123360
	24332

	960
	1600
	62387040
	2652283
	61834080
	24431

	960
	1600
	65007840
	2695963
	64460640
	24583

	960
	1600
	66721440
	2724523
	66171360
	24682

	960
	1600
	69342240
	2768203
	68780640
	24833

	960
	1600
	59867040
	2610283
	59311200
	24285

	960
	1600
	61479840
	2637163
	60918240
	24378

	960
	1600
	63092640
	2664043
	62542560
	24472

	960
	1600
	68435040
	2753083
	67882080
	24781

	960
	1600
	70148640
	2781643
	69592800
	24880

	960
	2000
	58355040
	2585083
	57704160
	24192

	960
	2000
	60471840
	2620363
	59812320
	24314

	960
	2000
	62588640
	2655643
	61937760
	24437

	960
	2000
	64806240
	2692603
	64149600
	24565

	960
	2000
	66923040
	2727883
	66275040
	24688

	960
	2000
	69140640
	2764843
	68486880
	24816
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SSB Selected to be approximately center of 

100 MHz

•

Requires Offset of 14 for 48 PRB 

•

Offset of 0 for 24 PRB is sufficient (even 

with 86% SU)

Among the possible GSCN positioned, picked the first valid 

GSCN entry

•

Mux pattern 1 offset of 0 for 24/48/96 PRB is sufficient for all 

cases (even with 86% SU)

•

Mux pattern 3 offset of -20/-21 (depending on kssb) if 

sufficient for all cases (even with 86% SU)

100 MHz

400 MHz


