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1. Introduction

The following agreements for initial access were recorded in RAN1#105-e [1]:
Agreement:
For 480kHz/960kHz SSB, select one of the following alternatives:

· ALT 1) First symbols of the candidate SSB have index {X, Y} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame

· value of X and Y are identical for 480kHz and 960kHz

· FFS: exact value of X and Y

· ALT 2) First symbols of the candidate SSB have index {4, 8, 16,20} + 28*n, where index 0 corresponds to the first symbol of the first slot in a half-frame

· Values of n for 480kHz and 960kHz for ALT 1 and 2

· FFS: whether number of values for ‘n’ depend on LBT operation (i.e. LBT vs no-LBT)
· FFS: exact values of ‘n’ for each SCS

· Values of ‘n’ for one mode of operation shall be strictly a subset of values for another mode of operation, if two mode of operation exist for number of candidate SSBs

· FFS: whether values of ‘n’ shall not be all consecutive integer values (i.e. non-candidate SSB slots are positioned every few candidate SSB slots)

Agreement:
For the case agreed in RAN1 #104bis-e where 480/960 kHz SSB location and SCS are explicitly provided to the UE (non-initial access) 

· Support configuring CORESET#0/Type0-PDCCH for the purpose of ANR/PCI confusion detection by down selecting from the following two alternatives

· Alt 1) Using dedicated signaling

· Alt 2) Using configuration in MIB

· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.

Agreement:

For 480kHz and 960kHz PRACH, 

· Down-select among option 1 and 2

· Option 1) The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index, [image: image2.png]


 , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.

· FFS: supported values of the starting PRACH slot index [image: image4.png]


 within reference slot and whether or not the ROs for a given PRACH configuration can span more than one PRACH slot if gaps between consecutive ROs are supported for LBT and/or beam switching purposes

· Option 2) Each 120kHz RO corresponds to 4 and 8 candidate RO positions for 480kHz and 960kHz PRACH, respectively. Information about the number and locations of 480/960kHz candidate RO(s) are configured or pre-selected within each 120kHz RO. The reference 120kHz RO is determined by the current PRACH configuration method in Rel-15/16 specification.

· Following alternatives are considered on PRACH density

· ALT 1) At least the same density (i.e. number of PRACH slots per reference slot) as for 120kHz PRACH in FR2 is supported

· FFS: support for higher PRACH slot density (number of PRACH slots per reference slot) 

· ALT 2) at least the same RO density (i.e. number of RO per reference slot) as for 120kHz PRACH in FR2 is supported 

· FFS: support for higher RO density

· An “example” illustration of PRACH slots for 480/960kHz is shown below:
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· FFS: whether and how to account for LBT in RO configuration (if needed)

· FFS: whether and how to account for beam switching gap in RO configuration (if needed)

Agreement:
FFS: Support DBTW at least for 120kHz 
· FFS whether DBTW will be applicable for 480/960 kHz SSB SCS 
· If DBTW is supported for 480/960kHz SSB: 
· For the case agreed in RAN1 #104bis-e where 480/960 kHz SSB location and SCS are explicitly provided to the UE (non-initial access), indication of DBTW configuration (e.g. enable/disable of DBTW,  [image: image7.png]


, and DBTW length) are supported by dedicated signaling.
· For 120kHz SSB, support mechanism to distinguish at least the following scenarios: 
· Case 1) (Unlicensed with LBT off) + DBTW disabled

· Case 2) (Unlicensed with LBT on) + DBTW enabled

· Case 3) (Unlicensed with LBT on) + DBTW disabled

· Case 4) (Licensed) + DBTW disabled

· FFS: Whether/how LBT on/off is indicated in MIB 

· If not indicated in MIB, then FFS whether/how the UE determines different sizes of DCI 1_0 with CRC scrambled by SI-RNTI

· FFS: whether any case(s) can be combined for DBTW signaling design and how to handle implications to DCI 1_0 size ambiguity if is not distinguished in signaling

· FFS: whether all above cases need an explicit indication

· FFS: Whether a single indication can be used for combination of more than one cases
· For 120 kHz SSB, enable/disable of DBTW is indicated by one or more of the following methods: 
· Option 1) signaling in MIB 
· Option 1-1) disabling DBTW is jointly coded with [image: image9.png]



· Option 1-2) indicated by other bit fields in MIB

· FFS: among options 1-1 and 1-2

· Option 2) distinct GSCN used by the SSB

· Option 3) By comparing the value of  [image: image11.png]


 in MIB and DBTW length after UE reads SIB1 or by comparing the value of  [image: image13.png]


 in MIB and default DBTW length of 5 ms before UE reads SIB1.

· FFS: whether to support option 1, 2, 3, or any combination of the options.

· Note: enable/disable signaling of DBTW by MIB or GSCN does not preclude other signaling methods

Agreement:
If DBTW is supported,
· Working assumption: MIB signaling to support

· Alt A) indication of [image: image15.png]


 at least for 120kHz SSB 
· In this case, the total number of values of [image: image17.png]


 to not exceed 4

· Alt B) Explicit indication of SSB index and/or SSB candidate location 

· FFS on the details of signaling

· FFS between Alt A, or B, or supporting both

· Supported DBTW lengths 
· Alt 1) 0.5, 1, 2, 3, 4, 5 msec 
· Note: same as Rel-16 FR1 NR-U

· Alt 2) maximum 5 msec 
· FFS other values

· FFS between Alt 1 and 2

· Number of candidate positions when DBTW is enabled 
· For 120kHz SSB 
· FFS between 64 or 80

· If DBTW is additionally supported for 480/960kHz SSB 
· FFS between 64 or 128

In addition, in RAN#92-e it was agreed that:

· SCS for SSB for Initial Access: In addition to 120kHz, support 480 kHz SSB for initial access (with constraints).
· SCS for ANR: 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.
This contribution discusses our views on some of the open aspects of initial access. 
2. Initial access framework
The symbol indices within a slot of SS/PBCH blocks with the new SCSs of 480 kHz/960 kHz need to be finalized. Alt 1 has a structure similar to Case A and Case C SSB pattern, while Alt 2 is similar to the Case D structure in place for 120 kHz SSB. Alt 2 assumes back-to-back SSBs within a slot without any gaps. The key question is: which pattern allows more flexibility for multiplexing SSB with CORESET#0, RMSI, UL symbols, unicast PDSCH, etc. If a gNB is employing 480 kHz/960 kHz SSB, it may be assumed that any other transmissions to be multiplexed with the SSBs have the same numerology. Alt 1 allows more opportunities for time-domain multiplexing of other transmissions with SSBs.
Another issue raised in the last meeting was regarding the need for beam switching gaps between SSBs and corresponding inputs from RAN4. The reply LS from RAN4 [2] states that with regard to gNB beam switch time (beam direction switch only), RAN4 tentatively agrees [59 ns] with the understanding that the value can be confirmed once open issues related to BS output power are resolved. With regard to a minimum duration between beam switches, RAN4 will further discuss the definition of beam switch scenario(s) related to this proposed requirement and whether a requirement on the minimum duration between beam switches is needed. A beam switch time of 59 ns is close to one OFDM symbol duration for 960 kHz SCS and half-symbol duration for 480 kHz SCS. Therefore, Alt 1 with inter-SSB gaps is more suitable compared to Alt 2 with back-to-back SSBs.
Proposal 1: Support Alt-1 for 480/960 kHz SSB with first symbols of the candidate SSB have index {X, Y} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame. The value of n is the same for LBT and no-LBT operation.
With regard to DBTW, currently there is a generic agreement to support a discovery burst (DB) that is based on the Rel-16 NR-U framework. The applicability of a discovery burst transmission window (DBTW) to different SSB SCSs remains open. In Rel-16, the length of the DBTW of the serving cell is broadcast in SI. The DBTW also applies to RRM measurements via the configuration of SSB-ToMeasure in a measurement object. In Rel-16 NR-U, if the k-th bit of the 8-bit medium bitmap in SSB-ToMeasure is set to 1, the UE assumes that one or more SS/PBCH blocks within the discovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be transmitted; if the kt-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not transmitted. The usage of a DBTW is useful in Rel-16 since gaps in SSB transmission due to LBT failure can be quite long in the event the DB is multiplexed with other transmissions that require Cat-4 LBT.
On the other hand, the LBT mechanisms for 60 GHz are different compared to those in Rel-16 NR-U. LBT gaps are predictable due to the use of Cat-3 LBT. It has also been agreed that Contention Exempt Short Control Signaling rules can be applicable to the transmission of SS/PBCH. For this reason, there is no clear benefit to introducing DBTW for any SSB numerology. There is also no need to configure DBTW when operating in regions where LBT is not mandated, i.e., DBTW is an optional configuration.
Proposal 2: DBTW is not introduced for 120 kHz, 480 kHz, and 960 kHz SCS SSB, including the non-initial access case.
In the event that DBTW is introduced nonetheless, it is advisable to reuse Rel-16 NR-U design principles as far as possible.
Proposal 3: If DBTW is introduced, supported DBTW lengths follow Alt 1) 0.5, 1, 2, 3, 4, 5 msec. Number of candidate positions when DBTW is enabled is 64.
3. Conclusions

In this contribution our views on the initial access framework are provided, along with the following proposals.
Proposal 1: Support Alt-1 for 480/960 kHz SSB with first symbols of the candidate SSB have index {X, Y} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame. The value of n is the same for LBT and no-LBT operation.
Proposal 2: DBTW is not introduced for 120 kHz, 480 kHz, and 960 kHz SCS SSB, including the non-initial access case.
Proposal 3: If DBTW is introduced, supported DBTW lengths follow Alt 1) 0.5, 1, 2, 3, 4, 5 msec. Number of candidate positions when DBTW is enabled is 64.
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