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This document provides our view on initial access aspects for NR from 52.6 GHz to 71 GHz.
Discussion
SSB resource pattern
In RAN1#106-e, SSB symbol positions were agreed as follows.
	Agreement:
· For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, X} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



· Alt 1: X = 8
· Alt 2: X = 9

Agreement:
For 480kHz and 960kHz sub-carrier spacing, 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.



For SSB slot position, one discussion point would be how to support UL transmission within SSB burst. For Case D SSB pattern, short UL transmission can be supported within a SSB slot (i.e., a slot where SSBs are transmitted). For 480/960 kHz SCS, although DL-UL switching time is not concluded yet in RAN4, several symbols would be needed for DL-UL switching time considering that 7.015 us is required for 120 kHz SCS. Thus, short UL transmission within a SSB slot cannot be supported for 480/960 kHz SCS. In order to enable short UL transmission within SSB burst, non-SSB slots need to be utilized for 480/960 kHz SCS. If non-SSB slots are used for UL transmission, one potential issue would be the latency of UL transmission. Figure 1 shows SSB resource pattern for 480 kHz SCS reusing Case D pattern. In this case, UL transmission interval is 0.3125 ms. It would be sufficiently low latency. Therefore, Case D SSB pattern can be reused for 480/960 kHz SCS.
Proposal 1: For SSB slot position, Case D SSB patten is reused (i.e., n = 0, 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, 20, 21, 22, 23, 24, 25, 26, 27, 30, 31, 32, 33, 34, 35, 36, 37).
[image: ]
[bookmark: _Ref78985033]Figure 1  SSB slot pattern reusing Case D SSB pattern

DRS Related Aspects
Support of DBTW
Since some regions/countries mandate LBT to initiate any transmission regardless of SCS, DBTW is beneficial to ensure robust performance. If DBTW is not needed, DBTW can be disabled by the functionality for enabling/disabling DBTW. Therefore, our preference is to support DBTW regardless of SCS. Even if DBTW is supported for 480/960 kHz SCS, the number of candidates SSB positions should be kept to 64 in order not to increase addition specification works.
Proposal 2: DBTW is supported regardless of SCS.
Proposal 3: The number of candidate SSB positions is 64.

Q values
In RAN1#106-e, the following proposal was discussed [1].
	Proposal 1.1-3E) 
· For supported SCS cases of DBTW, support configuration of  in MIB, down-select among the following alternatives (after number of candidate SSB positions have been determined).
· Alt 1: total of 2 states of  values are supported
· FFS the exact values e.g. {16,64} or {32,64}
· FFS value of 64 (if supported) may be used as implicit determination by the UE that DBTW is not enabled by gNB if maximum number of candidate SSB is 64
· Alt 2: total of 4 states (including any potential reserved state) of  values are supported 
· FFS on the values, e.g. {8,16,32,64}
· FFS whether or not a single state will be reserved to explicitly indicate that DBTW is disabled e.g. (e.g. {16, 32, 64, reserved/DBTW disabled})
· FFS value of 64 may be used as implicit determination by the UE that DBTW is not enabled by gNB if maximum number of candidate SSB is 64; or single state may be reserved e.g. (e.g. {16, 32, 64, DBTW disabled}) to explicitly indicate that DBTW is disabled



Considering the DBTW functionality, if Q values are only two states, DBTW would not be effectively used because the number of SSB transmission opportunities within DBTW is dependent on Q values. For example, if Q values are {16, 64} and gNB uses 32 beams, Q=64 should be configured (because 64 is the only value greater than 32). In this case, the number of transmission opportunities is only one. If Q=32 is available, the number of transmission opportunities is two within 64 candidate SSB positions. In order to compensate for LBT failure, it would be useful to have more transmission opportunities. In this sense, 4 states of Q values would be required.
Regarding supported values for Q, since we don’t think explicit “reserved/DBTW disabled” value is needed, our preference is {8, 16, 32, 64}.
Proposal 4: For  values, total of 4 states are supported (e.g., {8, 16, 32, 64}).

Indication of Q
In RAN1#106-e, it was discussed whether Q is indicated in MIB or SIB1. In order to use MIB, the signaling method need to be clarified. For Rel.16 NR-U, Q is indicated in MIB. The main motivation to use MIB would be to improve UE power consumption to receive SIB1 including the inter-operator case. On the other hand, assuming the main usage of 52.6 GHz to 71 GHz operation is stationary, as far as UE stays in the same cell, SIB reception would be infrequent. In this case, it would be unclear how effective the MIB indication is for UE power consumption.
Regarding the signaling method, for Rel.16 NR-U, ssb-SubcarrierOffset and LSB of ssb-SubcarrierOffset in MIB are reused to indicate Q. For above 52.6 GHz, subCarrierSpacingCommon can be used because “Only 1 CORESTE#0/Type0-PDCCH SCS supported for each SSB SCS” was agreed in RAN#92. However, whether LSB of ssb-SubcarrierOffset can be reused is unclear because it depends on RAN4 decision on channel and sync raster relationship. Although other fields might be able to be reused (e.g., controlResourceSetZero, searchSpaceZero, dmrs-TypeA-Position), further discussion would be needed. 
Thus, considering the current situation, to use SIB1 seems to be simpler. If the signaling method are to be concluded, our position is MIB is also ok.
Proposal 5: For the indication of Q, SIB1 is used except the signaling method to use MIB are clarified. 

Enabling/disabling DBTW
In RAN1#106-e, it was discussed the following possibilities for the indication of enabling/disabling DBTW from our observation.
· Option 1: DBTW enabled/disabled is indicated in MIB (implicitly Q=64)
· Option 2: DBTW enabled/disabled is jointly coded with Q values and indicated in MIB
· Option 3: DBTW enabled/disabled is indicated in SIB1
· Option 4: No need to indicate DBTW enabled/disabled in MIB (UE can figure out DBTW enabled/disabled by comparing the value of DBTW in SIB1 with the value of Q in MIB)
· Option 5: DBTW enabled/disabled is indicated via synchronization raster entry

If Q is indicated in MIB, option 1 would be straightforward. If Q is indicated in SIB1, option 3 would be sufficient.
For option 4, we assume that this opeartion would be adopted naturally based on Q and DBTW length even if another option (at least option 1 or option 2) is supported. Figure 2 shows an example of the relation between Q and DBTW length. In Figure 2, SCS is 120 kHz and Q value is 16 (SSB slot is based on Case D pattern). The difference between (a) and (b) is DBTW length. For case (a), DBTW length is 2 ms and there are 28 candidate SSB positions. For case (b), DBTW length is 1 ms and there are 16 candidate SSB positions. Then, for case (a), SSB index = 0~11 have two transmission opportunities in DBTW. For case (b), all SSB indexes have only one transmission opportunities in DBTW. It means that case (b) behavior is the same as DBTW disabled because transmission opportunities for each SSB index is only one. Such DBTW disabling can be used even if another option (at least option 1 or option 2) is supported.
Proposal 6: If Q is indicated in MIB, DBTW enabled/disabled is indicated in MIB (implicitly Q=64). If Q is indicated in SIB1, DBTW enabled/disabled is indicated in SIB1.
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[bookmark: _Ref83197640]Figure 2  Example of the relation between Q and DBTW length (120 kHz SCS, Q=16)

DBTW length
In RAN1#106-e, DBTW lengths for 120 kHz SCS was agreed. 
	Agreement:
For DBTW with 120kHz SCS (if supported), support DBTW lengths {0.5, 1, 2, 3, 4, 5} msec
· Note: this should be the same as Rel-16 NR-U DBTW lengths.



For DBTW lengths for 480/960 kHz SCS, the following possibilities can be considered if DBTW length is configurable.
Alt.1: The same DBTW lengths as 120 kHz SCS
· i.e., {0.5, 1, 2, 3, 4, 5} ms for 480/960 kHz SCS
Alt.2: DBTW lengths are scaled from 120 kHz SCS
· e.g., if the Case D pattern is reused for 480/960 kHz SCS,
· {0.125, 0.25, 0.5, 0.75, 1, 1.25} ms for 480 kHz
· {0.0625, 0.125, 0.25, 0.375, 0.5, 0.625} ms for 960 kHz
· Note: For 480 kHz, DBTW lengths are 1/4 of 120 kHz SCS. For 960 kHz, DBTW lengths are 1/8 of 120 kHz SCS.
Alt.3: DBTW lengths are determined from SCS and Q values
· e.g., if the Case D pattern is reused for 480/960 kHz SCS and Q values are {8, 16, 32, 64},
· {0.125, 0.25, 0.625, 1.25} for 480 kHz SCS 
· {0.0625, 0.125, 0.3125, 0.625} for 960 kHz SCS
· Note: Above lengths correspond to each Q value (e.g., 8 SSBs is corresponding to 4 slots and 0.125 ms for 480 kHz SCS).

For Alt.1, the same DBTW lengths as 120 kHz SCS would be too long for 480/960 kHz SCS because candidate SSB positions in half frame are confined within 1.25 ms for 480 kHz SCS and 0.625 ms for 960 kHz SCS when Case D pattern is reused (see Figure 1). Even if 0.5 ms is configured, there are 32 slots within 0.5 ms for 960 kHz SCS. 32 slots correspond to 52 candidate SSB positions (i.e., 26 slots out of 32 slots include two SSB candidate positions). In this case, UE needs to search 52 candidate SSB positions even when the minimum DBTW length is configured. In addition, PDSCH needs to be rate-matched around 52 candidate SSB positions even if SSB is not actually transmitted. Then, Alt.1 seems not to be useful.
The difference between Alt.2 and Alt.3 is whether to align Q values. Since DBTW works even if DBTW length and Q values are not aligned as in 120 kHz SCS, if the same SSB slot pattern is supported among 120kHz and 480/960 kHz (e.g., Case D pattern is reused), we slightly prefer Alt.2 because of commonality with 120 kHz SCS operation.
Proposal 7: DBTW lengths for 480/960 kHz SCS are scaled from 120 kHz SCS.

CORESET#0 configuration
In RAN1#106-e, it was discussed whether to support 96 PRB CORESET for 120 kHz SCS. 96 PRB CORESET#0 would be useful to support 16 aggregation level.
Proposal 8: 96 PRB CORESET for 120 kHz SCS is supported.

Conclusion
In this contribution, we made the following proposals
Proposal 1: For SSB slot position, Case D SSB patten is reused (i.e., n = 0, 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, 20, 21, 22, 23, 24, 25, 26, 27, 30, 31, 32, 33, 34, 35, 36, 37).
Proposal 2: DBTW is supported regardless of SCS.
Proposal 3: The number of candidate SSB positions is 64.
Proposal 4: For  values, total of 4 states are supported (e.g., {8, 16, 32, 64}).
Proposal 5: For the indication of Q, SIB1 is used except the signaling method to use MIB are clarified. 
Proposal 6: If Q is indicated in MIB, DBTW enabled/disabled is indicated in MIB (implicitly Q=64). If Q is indicated in SIB1, DBTW enabled/disabled is indicated in SIB1.
Proposal 7: DBTW lengths for 480/960 kHz SCS are scaled from 120 kHz SCS.
Proposal 8: 96 PRB CORESET for 120 kHz SCS is supported.
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