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 Introduction
In the RAN1 #106bis e-meeting, the following agreements related to initial access were further reached [1]. 

Working assumption:
· Support DBTW for 120 kHz.
· FFS: Support for 480 kHz and 960 kHz

Conclusion:
Do not support gap between consecutive ROs for 480kHz and 960kHz

Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 
· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.

Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.

Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.

Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· 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:
Additionally, support PRACH length L=571 for 480kHz

Agreement:
Support 120 kHz and 480 kHz subcarrier spacing for initial UL BWP for PCell.

Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW
· If only 1 bit is needed: subCarrierSpacingCommon
· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allow for this bit), else, use the spare-bit (not the Msg Extension bit)
· The design of CORESET0 and search space shall be done without any consideration to this proposal 
· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)
· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded
· FFS: if 3 bits are required
· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design

Agreement:
For 120kHz SCS, for [image: ] values:
· If 2 bits are available in MIB for [image: ], at least support {16, 32, 64}
· If 1 bit is available in MIB for [image: ], support {32, 64}
· FFS: methods to indicate more [image: ] values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value [image: ] < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with [image: ] = 64. Use of [image: ]=64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for [image: ]

Agreement:
Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.

Agreement:
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (> 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	2
	X
	1
	1
	0

	3
	X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	6
	0
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	7
	X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	8
	5
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	9
	5 + X
	1
	1
	0

	10
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	11
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved



In this contribution, we give our views on initial access aspects for NR between 52.6 GHz ~ 71 GHz, including SSB, Type0-PDCCH, PRACH, etc.
 Discussion on initial access aspects
2.1 SS/PBCH block and other initial access signals/channels
2.1.1 SSB pattern design for 480/960 kHz SCS
RAN1 has agreed that SSB pattern in slots with 120 kHz SCS reuses the pattern of Case D and the number of candidates SSBs in a half frame is still 64. RAN1 has also agreed that first symbols of the candidate SSB have index {2, 9} + 14*n for 480 kHz and 960 kHz SCS, but has not determined the exact values of ‘n’ for each SCS. In RAN1 #106bis e-meeting, the following three alternatives for values of ‘n’ for 480/960kHz SSB slot pattern are discussed and summarized in the agreement.
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.
In fact, for ALT C, regardless of SSB SCS is 480 kHz or 960 kHz, the SSB pattern is contiguous and no blank slots are reserved for UL if 64 SSB candidate positions are supported. Only when 128 SSB candidate positions are supported, slots 32-39 for 480 kHz SSB pattern are reserved for UL. For the case of the 64 SSB candidate positions, for Case D with 120 kHz SCS, uplink data transmission (e.g. URLLC) can be transmitted every 1 ms (= 8 slots). For ALT C with 480 kHz or 960 kHz, uplink data transmission can only be transmitted after SSB burst set corresponding to 1 ms or 0.5 ms. From this point of view, we think that ALT C has no impact on UL data transmission. However, uplink control in Case D with 120 kHz SCS can be transmitted in each same slot as SSB (i.e. per 0.125 ms). But for ALT C with 480 kHz or 960 kHz, the blank symbols after SSB in a slot are too short to cover Tx-Rx and Rx-Tx switching time. Uplink control can only be transmitted after SSB burst set corresponding to 1 ms or 0.5 ms. So the time delay for Uplink control is too large. Therefore, we think that  ALT C should be precluded.
For ALT A, the SSB slot pattern with 480 kHz SCS is the same as in ALT B. For the SSB slot pattern with 960 kHz SCS, it has 2 slots gap every 8 slots that is same as 480 kHz SCS. Further, considering the overhead of Tx-Rx and Rx-Tx switching time, we think that the gap for 960 kHz SCS seems too small. But, ALT B does not have the above problems mentioned in ALT A and ALT C, and it adopts aligned SSB slots pattern. So we support ALT B.
As shown in Figure 2.1.1-1, the above ALT B can be considered for 480/960kHz SCS SSB slot pattern design: First symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· If DBTW (Discovery burst transmission window) is not supported or DBTW is disabled
· For 480kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, (gap) 10,11,12,13, 14,15,16,17, (gap) 20,21,22,23, 24,25,26,27, (gap) 30,31,32,33, 34,35,36,37}
· For 960kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, 8,9,10,11, 12,13,14,15, (gap) 20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35}
· If DBTW is supported and it is enabled
· Additional 64 candidate SSB can be defined after the above original 64 candidate SSBs in the half frame
[image: ]
Figure 2.1.1-1: Candidate SSBs with SCS 480/960 kHz in a half frame
Proposal 1: The ALT B (N=2, M=8) for 480/960 kHz SSB slot pattern design in a half frame should be supported: First symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· If DBTW is not supported or DBTW is disabled
· For 480kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, (gap) 10,11,12,13, 14,15,16,17, (gap) 20,21,22,23, 24,25,26,27, (gap) 30,31,32,33, 34,35,36,37}
· For 960kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, 8,9,10,11, 12,13,14,15, (gap) 20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35}
· If DBTW is supported and it is enabled
· Additional 64 candidate SSB can be defined after the above original 64 candidate SSBs in the half frame
2.1.2 Discovery burst transmission window
For operation with shared spectrum channel access of NR 52.6~71 GHz, RAN1 #104bis e-meeting has agreed to support discovery burst (DB) and define the DB same as in Clause 4.0 of TS 37.213 in Rel-16. The Rel-16 discovery burst includes at least an SSB and may also include RMSI-CORESET, RMSI-PDSCH and/or NZP CSI-RS. In order to increase the transmission opportunities of discovery burst, it is also necessary to support configuring a discovery burst transmission window (DBTW).
In RAN1 #104 e-meeting, it has agreed that SSB transmission with LBT is supported at least when the conditions for contention exempt short control signaling based SSB transmission is not met. Wherein, Short control signaling is not a global unified solution and can only be applied in some region (e.g., Japan) where LBT is mandatory. Therefore, supporting DBTW is not only the requirement of 120 kHz SSB SCS, but also the requirement of other SSB SCSs if they are agreed to be supported.
Proposal 2: Confirm the working assumption:
· Support DBTW for 120 kHz, 480 kHz and 960 kHz.
RAN1 has also agreed that PBCH payload size and the number of PBCH DMRS sequences is no greater than or the same as for FR2, if DBTW is supported. In order to reduce the impact of standardization caused by indicating candidate SSB indices, the number of candidate SSBs defined in the half-frame can be limited to 128 or kept unchanged (maintain 64) for 480/960 kHz SSB SCS.
Proposal 3: In order to reduce the impact of standardization caused by indicating candidate SSB indices, the maximum number of candidate SSBs defined in the half-frame can be kept unchanged (maintain 64) or limited to 128 for 480/960 kHz SSB SCS.
In order to reduce the number of bits indicating  value and also keep the flexibility, four candidate values for  are preferred: {8,16,32,64}. Two available bits are needed for indicating the values. In RAN1 #106bis-e, RAN1 suggested that 1 bit from subCarrierSpacingCommon and 1 bit from pdcch-ConfigSIB1 can used for this purpose if 2 bits are needed. But the working assumption should be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design.
Proposal 4: Four candidate values {8,16,32,64} for  and two bits for the indication are preferred.
In Rel-16 NR-U, a UE derives the QCL relation between candidate SSBs according to the value of  , where  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SSB. If the value of   is same among the SSBs, the UE assumes that the SSBs in a serving cell that are within a same DBTW or across DBTWs are QCLed. However, in Rel-17 above 52.6GHz, the value of  can be larger than 8, e.g. it can be equal to 16, 32 or 64, and the number of PBCH DMRS sequences is the same as for FR2. The UE can not acquire the QCL relation if reusing Rel-16 NR-U mechanism, i.e according to the value of . In fact, in Rel-16 NR-U WI phase, RAN1 has discussed another method to derive the QCL relation, that is relying on the values of (candidate SSB index    mod ). This method is more effective for Rel-17 above 52.6GHz.
Observation 1: For Rel-17 above 52.6GHz, the UE can not derive the QCL relation between candidate SSBs if it reuses Rel-16 NR-U mechanism, i.e. according to the value of  .
Proposal 5: For Rel-17 above 52.6GHz, it is recommended that the UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.
For LBT exempt operation and overlapping licensed/unlicensed bands, we can eliminate the effects of DBTW through configuration implementation. For 120 kHz SCS, RAN1 has agreed that value <64 indicates DBTW enabled/supported and operation with shared spectrum. If  =64, the effects of DBTW enabled and disabled are the same. So for operation with LBT exempt or on licensed bands, the UE can expect to be configured with  =64. For 480 kHz and 960 kHz SCS, if 64 SSB candidate positions are supported, the same mechanism as 120 kHz can be adopted. But if 128 SSB candidate positions are supported, enable/disable of DBTW can be indicated by comparing the value of   in MIB and DBTW length. For example, for 480 kHz SSB SCS, the gNB can indicate that the maximum number of beams  = 64 and the length of DBTW = 1.1875 ms (with ALT A/B SSB slot pattern) if LBT exempt operation for SSB is allowed.
Proposal 6: For 480 kHz and 960 kHz SCS, if DBTW and 64 SSB candidate positions are supported, the same mechanism for DBTW operation as 120 kHz can be adopted.
· Value <64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation without shared spectrum channel access, a UE expects to be configured with  =64.
· If  =64, DBTW can be seen as disabled as the effect of DBTW enabled is the same as DBTW disabled 
Proposal 7: For 480 kHz and 960 kHz SCS, if DBTW and 128 SSB candidate positions are supported, the following DBTW operation  can be considered.
· Value <64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation without shared spectrum channel access, a UE expects to be configured with  =64.
· If  =64, enable/disable of DBTW can be implicitly indicated by comparing the value of   in MIB and DBTW length
2.1.3 Multiplexing of SSB and Type0-PDCCH
The association of SSB, Type0-PDCCH and RMSI should be studied for better initial access. Rel-15 FR2 supports SSB with SCS 120/240 kHz and Type0-PDCCH with SCS 60/120 kHz. The multiplexing of SSB and Type0-PDCCH includes three types of patterns: Pattern 1 (TDM), Pattern 2 (FDM with different SCSs) and Pattern 3 (FDM with same SCS), as shown in Figure 2.1.3-1. The frequency range of CORESET#0 of Pattern 1 needs to contain SSB. O can be taken as {0, 2.5, 5, 7.5}, which means that the SFN boundary can be offset by SSB with 0, 2.5, 5 or 7.5 ms. The CORESET#0 and SSB of Pattern 2 and 3 are FDMed in frequency domain, and the detection position of Type0-PDCCH is always located in the same slot or previous slot of the associated SSB.
[image: ]
Figure 2.1.3-1: The multiplexing patterns of SSB and CORESET#0
There are three supported SCS pairs for multiplexing between SSB and Type0-PDCCH suggested to be considered as follows. In RAN1#104 e-meeting, RAN1 has already agreed that below three supported SCS pairs for multiplexing between SSB and Type0-PDCCH can be supported if 480/960 kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported. RAN#92 e-meeting has decided to support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960 kHz SCS SSB, and only support 1  CORESET#0/Type0-PDCCH SCS for each SSB SCS as below:
· The multiplexing pattern of (SSB, CORESET#0) with SCS (120 kHz, 120 kHz) 
· The multiplexing pattern of (SSB, CORESET#0) with SCS (480 kHz, 480 kHz) 
· The multiplexing pattern of (SSB, CORESET#0) with SCS (960 kHz, 960 kHz) 
Since the SCS of SSB and CORESET#0 in each SCS pair is always the same for FR 2-2, above Pattern 1 and Pattern 3 can be used for multiplexing between SSB and CORESET#0. For the multiplexing between the new SSB pattern of 480/960kHz and CORESET#0, Pattern 3 can be also considered as shown in Figure 2.1.3-2 in addition to Pattern 1, the first symbol index(s) of the corresponding CORESET#0 of the SSB i (i=2k, i=2k+1) can be 2, 9, respectively. [image: ] and [image: ]. Wherein [image: ] and [image: ] are the SFN and slot index within a frame of the CORESET#0 based on SCS of the CORESET#0 and [image: ] and [image: ] are the SFN and slot index based on SCS of the CORESET#0, respectively, where the SSB with index [image: ] overlaps in time with system frame [image: ] and slot [image: ].
[image: ]
Figure 2.1.3-2: Multiplexing pattern 3 between SSB and CORESET#0
Proposal 8: In addition to multiplexing pattern 1, multiplexing pattern 3 for three approved SCS combinations of SSB and Type0-PDCCH can also be considered in FR2-2. 
· (SSB, Type0-PDCCH): SCS (120 kHz, 120 kHz)
· (SSB, Type0-PDCCH): SCS (480 kHz, 480 kHz) 
· (SSB, Type0-PDCCH): SCS (960 kHz, 960 kHz) 
In RAN1 #104 e-meeting, it has been agreed to support at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 for {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS = {120, 120} kHz. As RAN4 has agreed in the reply LS to RAN1 that the minimum CBW for 120 kHz SCS is 100 MHz, some companies thought it is not necessary to support 24 PRBs CORESET#0 for both multiplexing pattern 1 and 3 no longer. However, we don’t think the motivation is enough. For example, in Table 13-6 of Clause 13 in TS 38.213, Rel-15 NR supports 24 PRBs CORESET#0 with 30 kHz SCS for multiplexing pattern 1 while minimum CBW is 40 MHz. For multiplexing pattern 3, the CBW of SSB and CORESET#0 with 24 PRBs could be larger than that of multiplexing pattern 1. Therefore, it is not necessary to exclude 24 PRBs CORESEET#0 in both multiplexing pattern 1 and pattern 3.
Proposal 9: For {SSB, CORESET# for Type0-PDCCH} SCS = {120, 120} kHz, even though RAN4 has agreed the minimum CBW is increased to 100 MHz, at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 should still be supported.
For {SSB, CORESET#0 for Type0-PDCCH} SCS equals to {480, 480} kHz and {960, 960} kHz, RAN1 has already agreed to support the following set of parameters.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


As we suggested above, multiplexing pattern 3 should also be considered for three approved SCS combinations of SSB and Type0-PDCCH. Thus the number of entries (except “Offset”) for {120, 120}kHz in Table 13 of TS 38.213 can be reused for {480, 480} kHz and {960, 960} kHz, as shown in the Table below.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	3
	24
	2

	3
	48
	2



Proposal 10: For {SSB, CORESET#0 for Type0-PDCCH} SCS= {480, 480} kHz and {960, 960} kHz, RAN1 should also support the following set of parameters  of ‘controlResourceSetZero’ configuration.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	3
	24
	2

	3
	48
	2



In RAN1 #106bis e-meeting, RAN1 has agreed that using the following table for multiplexing pattern 1 for ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, and left four FFS as below for further research.
· FFS: The value of X (> 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	2
	X
	1
	1
	0

	3
	X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	6
	0
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	7
	X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	8
	5
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	9
	5 + X
	1
	1
	0

	10
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	11
	5 + X
	2
	1/2
	{0, if [image: ] is even}, {Y, if [image: ] is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved



Due to time constraints, we should not spend a lot of time to discuss various complex schemes, although they may not be unreasonable. In our opinion, for above four FFSs, all can follow the existing configuration in FR2-1. That is to adopt same Table 13-12 in TS 38.213 for 120/480/960 kHz SCS, which has no standardization impact and can work well. For the above four FFSs, the following views can be considered.
· For the first FFS: the value of X (> 0), we propose X = 2.5 ms.
· For the second FFS: whether or not to use different X value depending on whether DBTW is ON/OFF, we propose to use same value for DBTW ON/OFF.
· For the third FFS: whether or not to use same or different X value for 480 and 960 kHz, we propose to use same X value for 480 and 960 kHz.
· For the last FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y, we prefer to maintain Y = [image: ]. For beam switch time, RAN4 has not finally decided and will continue to further study. In A.I. 8.2.4, RAN1 has discussed whether to reserve gap for beam switching according to reported UE capability. So we think that it is no need to define a fixed gap here. In addition, if Y=[image: ] is supported, it will cause CORESET#0/Type0-PDCCH to collide with the first SSB in the same slot. 
Proposal 11: Adopt same Table 13-12 in TS 38.213 for ‘searchSpaceZero’ configuration for 120/480/960 kHz SCS. For the four FFSs, the following views can be considered.
· FFS: The value of X (> 0)
Proposal: X = 2.5 ms
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
Proposal: Same value for DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
Proposal: Same value for 480 and 960 kHz
· FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y
Proposal: Prefer to maintain Y = [image: ]
2.2 PRACH
In the last meeting, it is supported that no gap exists between the consecutive ROs for 480kHz and 960kHz for 52.6GHz~71GHz. That means the main issue in PRACH aspect is determined. And some remaining issues are still under discussion, such as the RA-RNTI, the gap between the SSB or PUSCH/PUCCH/SRS and PRACH occasion to ensure the validity of the PRACH occasion and the size of the RAR window.
2.2.1 RA-RNTI 
It is supported that no gap exists between consecutive ROs for 480 kHz and 960 kHz. From the agreement in 106-e meeting, if the number of PRACH slots in a reference slot is 1,  for 480 kHz and  for 960 kHz, and if the number of PRACH slots in a reference slot is 2,  for 480kHz and  for 960 kHz PRACH. So the RO density for 480 and 960kHz PRACH in time domain is the same as the 120 kHz of FR2-1. How to calculate the RA-RNTI for 480kHz and 960kHz will be discussed in this chapter. 
The RA-RNTI associated with the PRACH occasion in which the preamble is transmitted, is computed as: 
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
· s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14)
· t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80)
· f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8)
· ul_carrier_id is the UL carrier used for preamble transmission (0 for NUL carrier, and 1 for SUL carrier)
The calculation above uses t_id < 80 which assumes a system frame and a maximum SCS of 120 kHz (80 slots in a frame). For higher SCSs (480 and/or 960 kHz), the number of slots in a frame is larger than 80 (320 slots for SCS = 480 kHz and 640 slots for SCS = 960 kHz). Hence, keeping the equation unchanged (with t_id ≥ 80 slots) will make the value of RA-RNTI exceed the range (0, 65535). 
In addition, in NR Rel-16, MsgB RAR window and NR-U RAR window were extended to 40 ms by including the 2-bit LSB of the SFN corresponding to the PRACH occasion which is used to transmit the preamble of MsgA and Msg1.
As discussed in last meeting, there were eight solutions to resolve this issue [1] that fall into three categories. In this paper, we will analyze the options for RA-RNTI enhancement.
· Plain Modulus Category
· Option 1)
· 
· PRACH Sub-segmentation Method Category
· Option 2)
· 
· Non-overlapping PRACH slot location in each segment(80 slots)
· Option 3)
· Segment the PRACH into N segments
· 
·  is the index of the PRACH slot that contains the PRACH occasion in a segment.
· In DCI: RA-indication = Segment index

· Option 4)
· Segment the PRACH into N segments
· 
· In DCI: 
· Option 5)
· Segment the PRACH into N segments
· 
· In DCI: 
· Option 6)
· 
· In DCI: 
· Compressing some indices Category (may require a matching RO configuration to work properly)
· Option 7)
· 
·  is the index of the first 120kHz slot that contains the PRACH occasion in a system frame.
·  is the index of the first OFDM symbol of the PRACH occasion based on the value of  specified in clause 5.3.2 of TS 38.211.
· Option 8)
· RA-RNTI = 1 + s_id + 14 × floor(t_id / ) + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id,
· t_id is based on the value of  specified in clause 5.3.2 of TS 38.211.
Option 1 may need contention solution and change the equation of RA-RNTI calculation. For the low RO density has been agreed, it may not need such complicated way to solve this issue.
Option 2 maybe not suitable for such RO pattern as agreed in the previous meeting.
[bookmark: _GoBack]Option 3 can reuse the same RA-RNTI formula in NR Rel-15/16, divide the system frame into N segments (each segment is 80 slots using the used SCS), and signal the segment index that transmit the preamble in the DCI. For example, for 960 kHz PRACH SCS, there would be 640 slots in a system frame. Then it can be divided into 8 segments, each segment includes 80 slots. Therefore, a 3 bits indication can be included in the DCI to indicate in which segment the PRACH transmits. Similarly, for SCS 480 kHz, 2 bits (corresponding to 4 segments) is needed in the DCI.
For Option 4, 5, 6, the RA-RNTI equation needs to be updated, and the signaling overhead depends on the number of the segments. 

Option 7 and Option 8 are the properly ways to calculate the RA-RNTI value, in other words, these options can work without increasing the signaling overhead. Option 7 has changed the definition of the , while the Option 8 has change the equation of RA-RNTI calculation.
The RO density has been agreed that it is the same as the 120kHz in Rel-15/16 for above 52.6GHz, and thus Option 7 or Option 8 are suitable, while Option 7 is preferable over option 8 due to lower complexity. From the spec impact aspect, Option 3 is much simpler and the similar principle has been adopted for the extended RAR window for NR-U or MsgB in Rel-16. Therefore, we prefer to make further down-selection among Option 3 and Option 7.
Proposal 12: For higher PRACH SCS (480 and/or 960 kHz), consider the following options for further down-selection of RA-RNTI enhancements:
· Option 3)
· Segment the PRACH into N segments
· 
·  is the index of the PRACH slot that contains the PRACH occasion in a segment.
· In DCI: RA-indication = Segment index
· Option 7)
· 
·  is the index of the first 120kHz slot that contains the PRACH occasion in a system frame.
·  is the index of the first OFDM symbol of the PRACH occasion based on the value of  specified in clause 5.3.2 of TS 38.211.
2.2.2 RO validation
The PRACH validation is considered in [TS 38.213]. As shown in the following:“A PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2”. For the high PRACH SCS, the value of  should be updated (the row marked red should be updated). i.e. 16 symbols for 480kHz and 960kHz.
Table 8.1-2:  values for different preamble SCS 
	Preamble SCS
	

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2

	480kHz or 960kHz
	16



Proposal 13: Update Table 8.1-2 in TS 38.213 as follows:
Table 8.1-2:  values for different preamble SCS 
	Preamble SCS
	

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2

	480kHz or 960kHz
	16



A UE is not expected to transmit PRACH and PUSCH/PUCCH/SRS in the same slot. And a gap is defined to separate the two type signals. As shown in the following specification: “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  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or , and  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].” As the 480/960 kHz SCS are supported in the 52.6GHz~71GHz, the gap between PRACH and PUSCH/PUCCH/SRS should be updated, i.e.N =32 for 480kHz and 960kHz .
Proposal 14: Define the symbol level gap N =32 between PRACH and PUSCH/PUCCH/SRS for 480kHz and 960kHz.
2.2.3 RAR window
In Rel-16 NR-U, RAR window was enlarged to the maximum of 40 ms to cope with the possible latency due to the LBT failure prior to msg2 transmission at gNB. For 2 step RACH, MsgA can include RRC message, e.g., for connection request/resume, which has to be processed by the RRC in the NW[3], the window to respond on each MsgA transmission should be comparable to ra-ContentionResolutionTimer to allow NW to prepare the first DL RRC message to be sent to the UE in MsgB – currently the maximum value for ra-ContentionResolutionTimer is 64ms. Finally, the 40ms for MsgB RAR window had been adopted for both licensed and unlicensed band. For 52.6GHz ~71GHz, it is better to reuse the conclusion in the Rel-16. The maximum of 40ms for ra-ResponseWindow for unlicensed band, while the same RAR window size for msgB-ResponseWindow for both licensed and unlicensed band.
Proposal 15: Reuse the maximum of 40 ms for ra-ResponseWindow for unlicensed band and the same window size for msgB-ResponseWindow for both licensed and unlicensed band in 52.6GHz and 71GHz. 
2.2.4 SCS combinations of adjacent PRACH and PUSCH
	Agreement in 104-e:
· For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
· For non-initial access use cases, 
· if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
· FFS: support of sequence length L = 571, 1151
· FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access

Agreement in 106-e
·  Do not support PRACH length L=571,1151 for960KHz and at least L=1151 for 480KHz PRACH.

Agreement in 106bis
·Additionally support PRACH length L=571 for 480kHz







From the above agreement, 120, 480 and 960 kHz PRACH SCS have been agreed to be supported in 52.6G~71GHz. The sequence length 139, 571 and 1151 are supported for PRACH SCS 120kHz; and the sequence length 139 and 571 are supported for PRACH SCS 480kHz; 139 is supported for 960kHz. So the combination of  and , and the corresponding frequency position value  should be updated as well in Table 6.3.3.2-1 in 38.211 (the rows marked red should be updated).


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

	139
	120
	960
	2
	2

	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
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96
	1

	1151
	120
	480
	24
	1

	1151
	120
	960
	12
	1



Proposal 16: 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

	139
	120
	960
	2
	2

	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
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96
	1

	1151
	120
	480
	24
	1

	1151
	120
	960
	12
	1



 Conclusion
In this contribution, we discuss initial access aspects in NR above 52.6 GHz band operation and have the following observation and proposals.
Observation 1: For Rel-17 above 52.6GHz, the UE can not derive the QCL relation between candidate SSBs if it reuses Rel-16 NR-U mechanism, i.e. according to the value of  .
Proposal 1: The ALT B (N=2, M=8) for 480/960 kHz SSB slot pattern design in a half frame should be supported: First symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· If DBTW is not supported or DBTW is disabled
· For 480kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, (gap) 10,11,12,13, 14,15,16,17, (gap) 20,21,22,23, 24,25,26,27, (gap) 30,31,32,33, 34,35,36,37}
· For 960kHz SCS, 64 SSB candidate positions are supported, n = {0,1,2,3, 4,5,6,7, 8,9,10,11, 12,13,14,15, (gap) 20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35}
· If DBTW is supported and it is enabled
· Additional 64 candidate SSB can be defined after the above original 64 candidate SSBs in the half frame
Proposal 2: Confirm the working assumption:
· Support DBTW for 120 kHz, 480 kHz and 960 kHz.
Proposal 3: In order to reduce the impact of standardization caused by indicating candidate SSB indices, the maximum number of candidate SSBs defined in the half-frame can be kept unchanged (maintain 64) or limited to 128 for 480/960 kHz SSB SCS.
Proposal 4: Four candidate values {8,16,32,64} for  and two bits for the indication are preferred.
Proposal 5: For Rel-17 above 52.6GHz, it is recommended that the UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.
Proposal 6: For 480 kHz and 960 kHz SCS, if DBTW and 64 SSB candidate positions are supported, the same mechanism for DBTW operation as 120 kHz can be adopted.
· Value <64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation without shared spectrum channel access, a UE expects to be configured with  =64.
· If  =64, DBTW can be seen as disabled as the effect of DBTW enabled is the same as DBTW disabled 
Proposal 7: For 480 kHz and 960 kHz SCS, if DBTW and 128 SSB candidate positions are supported, the following DBTW operation  can be considered.
· Value <64 indicates DBTW enabled/supported and operation with shared spectrum.
· For operation without shared spectrum channel access, a UE expects to be configured with  =64.
· If  =64, enable/disable of DBTW can be implicitly indicated by comparing the value of   in MIB and DBTW length
Proposal 8: In addition to multiplexing pattern 1, multiplexing pattern 3 for three approved SCS combinations of SSB and Type0-PDCCH can also be considered in FR2-2. 
· (SSB, Type0-PDCCH): SCS (120 kHz, 120 kHz)
· (SSB, Type0-PDCCH): SCS (480 kHz, 480 kHz) 
· (SSB, Type0-PDCCH): SCS (960 kHz, 960 kHz) 
Proposal 9: For {SSB, CORESET#0 for Type0-PDCCH} SCS = {120, 120} kHz, even though RAN4 has agreed the minimum CBW is increased to 100 MHz, at least SSB and CORESET#0 multiplexing patterns, number of RBs for CORESET#0, number of symbols (duration of CORESET#0) that are supported in Rel-15/16 should still be supported.
Proposal 10: For {SSB, CORESET#0 for Type0-PDCCH} SCS= {480, 480} kHz and {960, 960} kHz, RAN1 should also support the following set of parameters  of ‘controlResourceSetZero’ configuration.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	3
	24
	2

	3
	48
	2



Proposal 11: Adopt same Table 13-12 in TS 38.213 for ‘searchSpaceZero’ configuration for 120/480/960 kHz SCS. For the four FFSs, the following views can be considered.
· FFS: The value of X (> 0)
Proposal: X = 2.5 ms
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
Proposal: Same value for DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
Proposal: Same value for 480 and 960 kHz
· FFS: whether Y = [image: ], or Y=[image: ], or whether to remove entries with Y
Proposal: Prefer to maintain Y = [image: ]

Proposal 12: For higher PRACH SCS (480 and/or 960 kHz), consider the following options for further down-selection of RA-RNTI enhancements:
· Option 3)
· Segment the PRACH into N segments
· 
·  is the index of the PRACH slot that contains the PRACH occasion in a segment.
· In DCI: RA-indication = Segment index
· Option 7)
· 
·  is the index of the first 120kHz slot that contains the PRACH occasion in a system frame.
·  is the index of the first OFDM symbol of the PRACH occasion based on the value of  specified in clause 5.3.2 of TS 38.211.

Proposal 13: Update Table 8.1-2 in TS 38.213 as follows:
Table 8.1-2:  values for different preamble SCS 
	Preamble SCS
	

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2

	480kHz or 960kHz
	16


Proposal 14: Define the symbol level gap N =32 between PRACH and PUSCH/PUCCH/SRS for 480kHz and 960kHz.
Proposal 15: Reuse the maximum of 40 ms for ra-ResponseWindow for unlicensed band and the same window size for msgB-ResponseWindow for both licensed and unlicensed band in 52.6GHz and 71GHz.
Proposal 16: 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

	139
	120
	960
	2
	2

	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
	2

	571
	120
	960
	6
	2

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	1151
	120
	120
	96
	1

	1151
	120
	480
	24
	1

	1151
	120
	960
	12
	1
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