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1. Introduction
In this contribution, we provide discussions on　initial access aspects　of supporting NR from 52.6GHz to 71 GHz. Issues in WID scope and under discussion in RAN1 e-Meetings are summarized as the follows [1] [2]:
· SSB aspects: supported numerology, mixed Numerology between SSB and CORESET#0, initial access support for additional numerology, SSB resource pattern, SSB and CORESET#0 multiplexing, and CORESET#0 configuration.
· PRACH aspects: PRACH sequence length, supported numerology and format, RACH occasion resources, RA preamble ID calculation, and short signal exception for PRACH


2. SSB aspects
2.1.  Supported numerologies
The following agreement has been achieved in RAN1 104-e meeting:

	Agreement:
[bookmark: _Hlk68008518]Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e.



Although there are several important issues of SSB aspects, discussions on most of the issues depend on the possible agreement on the supported numerologies for SSB. Thus, it reasonable to firstly decide which numerology to be supported for the sake of efficient discussion progress. In the previous RAN1 #104 eMeeting, it was intensively discussed whether to support 240 kHz, 480kHz and 960kHz SCS, separately for initial access case and non-initial access case. In this meeting, we prioritize and focus on the discussion of supported numerologies for SSB.
For the initial access case, currently it is not clear how much the UE complexity for cell search changes when higher SCS for SSB is used, which also depends on other factors, e.g., sync raster design by RAN4. For the non-initial access case, since frequency locations of SSB are known to UE, this would not be a critical issue. On the contrary, due to the advantages that could better support higher SCS for data channels (e.g., enabling single numerology, better time synchronization accuracy), introducing SCS of 480 kHz and/or 960 kHz at least for SSB of non-initial access case is beneficial. 
[bookmark: _Hlk68009724]Proposal 1: Support 480 kHz and/or 960 kHz at least for SSB of non-initial access case.


3. PRACH aspects
3.1.  Sequence length, format, and numerology
The following agreement has been achieved in RAN1 104-e meeting:

	Agreement:
· 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



As shown in the above agreement, reusing PRACH numerology, sequence length, and formats of FR2 in 60GHz is a reasonable baseline to start with. To support unlicensed operation, introducing L = 571, 1151 (originally only corresponds to 30kHz/15kHz numerologies in Rel-16) to 120kHz numerology is also necessary. Since whether to support 480 and/or 960 kHz PRACH SCS depends on agreement of SSB (e.g., whether to support 480 and/or 960 kHz SSB SCS), believing that 480 kHz and/or 960 kHz at least for SSB of non-initial access case is required, we think that 480 kHz and/or 960 kHz SCS for PRACH should also be supported.

Proposal 2: Support 480 kHz and/or 960 kHz SCS for PRACH.

Under the assumption that 480 kHz and/or 960 kHz SCS for PRACH is supported, a remained FFS is whether L = 571, 1151 is necessary for 480 and/or 960 kHz PRACH SCS. For PRACH SCS 120kHz, under the 23dBm/MHz PSD constraint, the maximum transmission power of L = 139 is 35.2 dBm, which is about 5dB less than the 40 dBm EIRP limit. As shown in Table 1, introducing L = 571, 1151 can fully exploit the EIRP budget. For PRACH SCS 480 or 960kHz if supported, reusing L = 139 is sufficient from the EIRP/PSD perspective. L = 571, 1151 results in much more required frequency resource for PRACH, where we cannot see the necessity.

Table 1. Maximum transmit power under PSD constraint
	SCS (kHz)
	
	BW (MHz)
	Max TX power
(dBm)

	120
	139
	16.7
	35.2

	
	571
	68.5
	41.4

	
	1151
	138.1
	44.4

	480
	139
	66.7
	41.2

	
	571
	274.1
	47.4

	
	1151
	552.5
	50.4

	960
	139
	133.4
	44.3

	
	571
	548.2
	50.4

	
	1151
	1105
	53.4




Proposal 3: For 480kHz and/or 960 kHz PRACH SCS if supported, it is not needed to introduce preamble sequence lengths of 571 and 1151.


3.2.  RA-RNTI calculation
The following agreement has been achieved in RAN1 104-e meeting:
Agreement:
If 480 and/or 960 kHz PRACH SCS is supported, RAN1 should study whether or not the current RA-RNTI calculation and PRACH identification in RAR correctly provides unique identification of PRACH.

In Rel-16, RA-RNTI is calculated by the following equation assuming maximum PRACH SCS of 120kHz: 
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id (0, 1)  (Eq. 1)

If higher PRACH SCS (e.g., 480kHz) is introduced, a directly modified equation could be:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 320 × f_id + 14 × 320 × 8 × ul_carrier_id (0, 1)  (Eq. 2)

However, the range of RA-RNTI becomes [1, 71680] and 16 bits are not sufficient to express all the possible values. A further modification could be adding a mod(X, 65536) function in the equation, which is still problematic due to that the computed RA-RNTI might corresponds to different PRACH occasions. 

Since within a system frame, not all the symbols/slots are mapped with PRACH occasions, one may consider that unique RA-RNTI values can be generated for all the PRACH occasions even with Eq. 1 without modification. We found that is not the case. For 480kHz and/or 960kHz PRACH SCS, assuming that random access configurations for FR2 table is reused with minor modifications, it is observed that in some rows of this table, PRACH occasions of different frequency-time domain allocations result in the same RA-RNTI. Hence, modifications on the equation or the table or other aspect enhancements are required.

Proposal 4: Modify the calculation of RA-RNTI to accommodate 480kHz and/or 960kHz PRACH SCS if supported.

Proposal 5: At least the following alternatives on calculation of RA-RNTI to accommodate 480kHz and/or 960kHz PRACH SCS can be discussed:
· Alt 1: Modify the equation considering new maximum PRACH SCS and available RNTI value range. 
· Alt 2: Reuse the Rel-16 equation and the additional information is indicated by DCI bits.
· Alt 3: Exploit sparse nature of PRACH occasion allocations in time domain.
· Alt 4: Constraint RO allocation period/positions.


4. Conclusion
[bookmark: _References]In this contribution, we provide the following proposals:

Proposal 1: Support 480 kHz and/or 960 kHz at least for SSB of non-initial access case.

Proposal 2: Support 480 kHz and/or 960 kHz SCS for PRACH.

Proposal 3: For 480kHz and/or 960 kHz PRACH SCS if supported, it is not needed to introduce preamble sequence lengths of 571 and 1151.

Proposal 4: Modify the calculation of RA-RNTI to accommodate 480kHz and/or 960kHz PRACH SCS if supported.

Proposal 5: At least the following alternatives on calculation of RA-RNTI to accommodate 480kHz and/or 960kHz PRACH SCS can be discussed:
· Alt 1: Modify the equation considering new maximum PRACH SCS and available RNTI value range. 
· Alt 2: Reuse the Rel-16 equation and the additional information is indicated by DCI bits.
· Alt 3: Exploit sparse nature of PRACH occasion allocations in time domain.
· Alt 4: Constraint RO allocation period/positions.
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Appendix: related agreements
Agreement:
Send an LS to RAN4 to get input on gap required for gNBs and UEs for beam switching and for UL/DL and DL/UL switching.

Agreement:
Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e.

Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) and discovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
· If DB supported 
· FFS: What signals/channels are included in DB other than SS/PBCH block
· If DBTW is supported
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· The following points are additionally FFS:
· How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size
· Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s) are supported

Agreement:
For CORESET#0 and Type0-PDCCH search space configured in MIB:
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz
· 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.
· FFS: Supporting additional values
· FFS: Supported values for SSB to CORESET#0 offset RBs
· If 480kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {480, 480} kHz
· If 960 kHz SSB SCS that configures CORESET#0 and Type0-PDCCH CSS in MIB is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {960, 960} kHz
· If 240 kHz SSB SCS is agreed to be supported,
· Support {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {240, 120} kHz
· FFS: any other combinations between one of SSB SCS (120, 240, 480, 960) and one of CORESET#0 SCS (120, 480, 960)
· FFS: initial timing resolution based on low SCS (120 kHz) and its impact on the performance of higher SCS (480/960 kHz)

Agreement:
For 480 kHz and 960 kHz SSB SCS (if agreed)
· Study further on reserving symbol gap between SSB positions with different SSB index (and possibly between SSB position and other signal/channels)
· FFS: whether symbol gap is needed for only 960 kHz or both 480 and 960 kHz.
· Study further on reserving gap for UL/DL switching within the pattern accounting possibility for reserving UL transmission occasions in the SSB pattern
· Study should account for inputs from RAN4

Agreement:
· 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:
If 480 and/or 960 kHz PRACH SCS is supported, RAN1 should study whether or not the current RA-RNTI calculation and PRACH identification in RAR correctly provides unique identification of PRACH.
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