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[bookmark: _Ref78978006]Introduction
This document provides our view on initial access aspects for NR from 52.6 GHz to 71 GHz.
Discussion
[bookmark: _Ref86941617]SSB resource pattern
In RAN1#106bis-e, SSB slot pattern for 480/960 kHz was discussed and the following three alternatives were agreed.
	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.



In RAN1#106bis-e, whether/how to support UL transmission within SSB burst for 480/960 kHz SCS was discussed. For 120 kHz SCS, short UL transmission can be supported within a SSB slot (i.e., short UL transmission is allowed every 0.125 ms). 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 DL-UL switching time 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. 
Figure 1 shows SSB slot patterns for each alternative. For ALT A and ALT B, UL transmission is allowed after 0.25 ms or 0.125 ms duration of SSB slots. For ALT C, UL transmission is not allowed during 1 ms duration of SSB slots. Since supporting low latency UL transmission for 480/960 kHz SCS would be also useful, we prefer ALT A or ALT B.
Proposal 1: For SSB slot pattern for 480/960 kHz, N slot gap (slots that do not contain SSB) every M slot that contain SSB are supported (i.e., ALT A or ALT B agreed in RAN1#106bis-e).
[bookmark: _Ref78985033][image: ]
Figure 1  SSB slot pattern for each alternative

DRS Related Aspects
DBTW support and candidate SSB positions
In RAN1#106bis-e, the following two proposals were discussed for 480/960 kHz SCS [1].
	Proposal 1.1-2A 
· DBTW is supported for 480 and 960 kHz and supports 64 candidate SSB positions
Proposal 1.1-2B 
· DBTW is supported for 480 and 960 kHz and supports 128 candidate SSB positions



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. 
For the number of candidate SSB positions, we think that supporting DBTW with 64 candidate SSB positions would be a balanced approach between the functionality to increase transmission opportunities and specification efforts. However, since companies’ views were split in RAN1#106bis-e, we can live with 128 candidate SSB positions if the signaling method is to be clarified.
Proposal 2: DBTW is supported for 480 and 960 kHz and supports 64 candidate SSB positions. If 128 candidate SSB positions are required, the signaling method needs to be clarified.

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.



If the same DBTW lengths as 120 kHz SCS are reused for 480/960 kHz SCS, these would be too long. For example, if ALT B SSB slot pattern (see section 2.1) with 64 candidate SSB positions are supported, candidate SSB positions in a half frame are confined within 1.25 ms for 480 kHz SCS and 0.625 ms for 960 kHz SCS. Even if 0.5 ms DBTW length (the minimum DBTW length) is configured, there are 32 slots within 0.5 ms for 960 kHz SCS. 32 slots correspond to 56 candidate SSB positions for ALT B SSB pattern (i.e., 28 slots out of 32 slots are SSB slots). In this case, PDSCH needs to be rate-matched around 56 candidate SSB positions even if SSB is not actually transmitted (see following descriptions). Then, reusing DBTW lengths for 120 kHz SCS seems not to be useful.
	TS38.214, clause 5.1.5
For operation with shared spectrum channel access, SS/PBCH block transmission according to ssb-PositionsInBurst represents all of the candidate SS/PBCH blocks corresponding to SS/PBCH block indices provided by ssb-PositionsInBurst as described in Clause 4.1 of [6, TS 38.213].

TS38.213, clause 4.1
The UE assumes that one or more SS/PBCH blocks indicated by ssb-PositionsInBurst may be transmitted within the discovery burst transmission window and have candidate SS/PBCH blocks indexes corresponding to SS/PBCH block indexes provided by ssb-PositionsInBurst.



If DBTW lengths are simply scaled from 120 kHz, DBTW lengths for 480/960 kHz are as follows (Note: DBTW lengths for 128 candidate SSB positions are doubled from 64 candidate SSB positions).
· 64 candidate SSB positions:
· 480 kHz: {0.125, 0.25, 0.5, 0.75, 1, 1.25} ms 
· 960 kHz: {0.0625, 0.125, 0.25, 0.375, 0.5, 0.625} ms
· 128 candidate SSB positions:
· 480 kHz: {0.25, 0.5, 1, 1.5, 2, 2.5} ms
· 960 kHz: {0.125, 0.25, 0.5, 0.75, 1, 1.25} ms

In order to determine DBTW lengths, SSB resource pattern needs to be considered. Figure 2 shows the relation between candidate SSB positions and DBTW lengths for 480 kHz SCS. Each SSB pattern for 480 kHz and scaled DBTW lengths for 64/128 candidate SSB positions are shown in the figure. Depending on SSB patten, appropriate DBTW lengths could be different. In addition, Q values would also need to be considered. For example, if Q=8 is not supported (i.e., Q>8), at least DBTW length 0.125 ms for 480 kHz is not needed because there are only 8 candidate SSB positions within 0.125 ms (4 slots). Thus, DBTW length should be determined based on scaled lengths from 120 kHz SCS considering at least SSB resource pattern and Q values.
Proposal 3: For 480/960 kHz, DBTW lengths scaled from 120 kHz are baseline.

[image: ]
[bookmark: _Ref86946018]Figure 2  Relation between candidate SSB position and DBTW lengths (480 kHz SCS)

Q values
In RAN1#106bis-e, the following agreement was reached for 120 kHz SCS.
	Agreement:
For 120kHz SCS, for   values:
· If 2 bits are available in MIB for , at least support {16, 32, 64}
· If 1 bit is available in MIB for , support {32, 64}
· FFS: methods to indicate more  values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value  < 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  = 64. Use of  =64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for 



For 480/960 kHz SCS, if the number of candidate SSB positions is 64, the same indication and values can be applied for 480/960 kHz SCS since there are 64 candidate SSB positions for 120 kHz SCS. If the number of candidate SSB positions is 128, further details need to be discussed. For example, ” = 64“ does not mean “DBTW disabled” because each SSB index can have two transmission opportunities within 128 candidate SSB positions. In this case, 2 bits indication including explicit “DBTW disabled” seems to be simple (i.e., {16, 32, 64, “DBTW disabled”}).
Regarding the number of states of Q, 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 {32, 64} and gNB uses 16 beams, Q=32 should be configured (because 32 is the value greater than 16). In this case, the number of transmission opportunities is only two. If Q=16 is available, the number of transmission opportunities is four 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.
Proposal 4: For  for 480/960 kHz SCS, the same indication and values as 120 kHz SCS are supported at least for the case where 64 candidate SSB positions are supported.
Proposal 5: For the indication of , 4 states (2 bits) are supported.

Conclusion
In this contribution, we made the following proposals.
Proposal 1: For SSB slot pattern for 480/960 kHz, N slot gap (slots that do not contain SSB) every M slot that contain SSB are supported (i.e., ALT A or ALT B agreed in RAN1#106bis-e).
Proposal 2: DBTW is supported for 480 and 960 kHz and supports 64 candidate SSB positions. If 128 candidate SSB positions are required, the signaling method needs to be clarified.
Proposal 3: For 480/960 kHz, DBTW lengths scaled from 120 kHz are baseline.
Proposal 4: For  for 480/960 kHz SCS, the same indication and values as 120 kHz SCS are supported at least for the case where 64 candidate SSB positions are supported.
Proposal 5: For the indication of , 4 states (2 bits) are supported.
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