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[bookmark: _Ref78978006]Introduction
This document provides our view on initial access aspects for NR from 52.6GHz to 71 GHz.
Discussion
SSB resource pattern
SSB symbol position
For SSB resource pattern for 480/960 kHz, two alternatives were identified in RAN1#105-e as follows.
	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)



The main difference between Alt 1 and Alt 2 is SSB symbol position. For Alt 1, non-consecutive SSB pattern can be achieved depending on {X, Y}. For Alt 2, two SSBs are consecutive as in Case D SSB pattern. In this case, beam switching time needs to be considered (i.e., if beam switching time exceed CP length, Alt 1 would be better because gap symbol between SSBs is required). Table 1 shows the summary of time-related issues and agreements in RAN4#99-e [1]. 
[bookmark: _Ref78977852]Table 1  Summary of 60 GHz time-related issues and agreements [1]
	Issue
	Agreement

	RX-TX and TX-RX beam switching
	-	For NR operation in the 52.6 – 71 GHz range, the Rx-Tx and Tx-Rx transition time shall reuse the FR2 value of 13792 Tc. (7.015 usec) for 120 kHz SCS
-	FFS for Rx-Tx and Tx-Rx transition time for 480/960 kHz SCS

	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
-	If the requirement is needed, then RAN4 will further discuss how to decide the value

	UE Beam switch time (beam direction switch only)
	-	RAN4 will further discuss based on the following alternatives: (1) simulation study to quantify impact of beam switch time on network performance, (2) further discussion of UE feasibility, (3) analysis of the system impact (by some other means than sim study)

	UE Inter-panel Beam switch time (beam direction switch only)
	-	Depends on conclusion of the intra-panel beam switch time and analysis of delays in addition to intra-panel, if any, associated with inter-panel beam switch time

	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

	TX ON-ON and TX ON-OFF transient period
	-	Re-use UE transient time from current FR2 for 120 kHz SCS
-	FFS on UE transient time for 480/960 kHz SCS



According to Table 1, RAN4 tentatively agreed [59 ns] for gNB beam switching time with the understanding that the value can be confirmed once open issues related to BS output power are resolved. “59 ns” fulfils the condition where no explicit switching gap is needed between consecutive SSBs for 960 kHz SCS according to TR38.808 section 4.2.2.4 [2]. In this case, Alt 2 would be better because Alt 2 symbol position is the same as Case D SSB pattern and potential specification works can be reduced.
Proposal 1: For SSB symbol position, Case D SSB pattern is reused (i.e., Alt 2).

SSB slot position
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 2: For SSB slot position, Case D SSB patten is reused (i.e., n = 0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18).
[image: ]
[bookmark: _Ref78985033]Figure 1  SSB resource pattern reusing Case D pattern (480 kHz SCS)

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 3: DBTW is supported regardless of SCS.
Proposal 4: The number of candidate SSB positions is 64.

Enabling/disabling DBTW
Regarding enabling/disabling DBTW, the following was agreed in RAN1#105-e.
	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,  , 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 signalling design and how to handle implications to DCI 1_0 size ambiguity if is not distinguished in signalling
· 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) signalling in MIB 
· Option 1-1) disabling DBTW is jointly coded with 
· 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   in MIB and DBTW length after UE reads SIB1 or by comparing the value of   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 signalling of DBTW by MIB or GSCN does not preclude other signalling methods



From our perspective, Option 1-1 is straightforward because Q value indication is used for DBTW. In addition to option 1-1, SIB indication of no-LBT mode discussed in channel access session should be applied (i.e., in case of no-LBT mode, DBTW is disabled regardless of Q value).
Proposal 5: For enabling/disabling DBTW, Option 1-1 (disabling DBTW is jointly coded with ) with SIB indication of no-LBT mode is supported.

Conclusion
In this contribution, we made the following proposals
Proposal 1: For SSB symbol position, Case D SSB pattern is reused (i.e., Alt 2).
Proposal 2: For SSB slot position, Case D SSB patten is reused (i.e., n = 0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18).
Proposal 3: DBTW is supported regardless of SCS.
Proposal 4: The number of candidate SSB positions is 64.
Proposal 5: For enabling/disabling DBTW, Option 1-1 (disabling DBTW is jointly coded with ) with SIB indication of no-LBT mode is supported.
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