
Page 1
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN4 Meeting #104-e	R4-2211877
Electronic Meeting, Aug. 15 – 26, 2022
[bookmark: Source]Agenda item:	9.14.6.3
Source:	Apple
Title:   	LBT impacts on RRM requirements for NR operation in 52.6GHz - 71GHz
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
RAN4 RRM on the WI “Extending current NR operation to 71GHz” has started. In particular, the following RAN4 impact is identified in the WID [1]:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
At RAN#92-e, further updates were made to the WID. As a result, the following SCS is supported in the WI:
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz for data and control channels and reference signals.
· In addition to 120kHz, 480 kHz SSB is supported for initial access.
· Specify 480kHz and 960kHz SCS for SSB for cases other than initial access.
In RAN4 meeting#103-e, there was agreement on how to consider LBT when specifying RRM requirements [2]. 
· Consider in the maintenance stage between option 1 and option 2 on how to specify the maximum separation between two consecutive measurements.
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
· Option 2: the requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured.
In this contribution, we share our views on this open issue.
2. Discussion
First of all, the reason for specifying the maximum separation (or gap) between two consecutive measurements is to make sure that the samples collected by the UE before the gap is not stale/unusable when combined with the samples collected after the gap. 
The proponents of Option 1 argue that Option 1 was used in NR-U thus it can be used for FR2-2. However, we would like to point out the difference between NR-U and FR2-2. In NR-U, the UE does not need to do RX beam sweeping because it has omni-directional antenna. Thus in NR-U, as long as the cell remains detectable, the UE is able to measure without any issue. However, for FR2-2, even the cell remains known, if the UE RX beam is not aligned with the BS TX beam, the UE still cannot perform measurements properly. Therefore, the physical meaning of “the maximum time requirement for the cell to remain known” is not straightforward to understand and thus its applicability to FR2-2 is at least unclear. 
On the other hand, Option 2 has clear meaning. As analyzed in [3], the following factors play a role in deciding Xms, the duration of the gap.
· UE moving speed: for FR2, UEs are not assumed to move at a fast speed, in other words, UE is either still or moves at a walking speed. For instance, in TR38.802, the UE speed is assumed as 3km/h, 30km/h (optional) for 30GHz & 70GHz in the evaluation. With such a low speed, it is expected the impact due to mobility on measurement is little in terms of propagation loss or relative rotation with respect to a BS (assuming the distance between UE and BS is not very small) at the time scale of seconds.
· UE rotation: UE rotation is a major reason for beam tracking. Considering the typical use cases such as a user holds a phone by hand while walking and sitting, the rotation occurs at the second level.
· UE AGC adjustment time: there could be two kinds of adjustment, i.e., coarse adjustment or fine adjustment, with fine adjustment taking more time. However, even for fine adjustment, the time scale is one or two SSB periodicity, in tens or hundreds of ms. Thus its time scale is smaller than a second. 
Furthermore, the time scale of current FR2-1 requirement values: if we look at the current requirement, say PSS/SSS detection time as shown in the table below from TS 38.133, for PC3, Mpss/sss_sync_w/o_gaps is 24. If we assume Kp, Klay1_measurement and CSSFintra are all equal to 1, the time period is 24*SMTCperiod for large SMTC periodicities greater than 20ms. Since we consider up to three measurements are made during this period, it can be normally assumed the first and third measurements are separated by 16 (i.e. 2*scaling factor of 8) If we consider the max. SMTC periodicity of 160ms, then this separation is 16*160ms = 2560ms. And within this period, all the measurements can be used for combination. Therefore, we believe 2560ms can be a good candidate for X. 
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In addition, we also need to consider a larger scaling factor N for FR2-2. 
Considering all the above factors, we believe Option 2 is better than Option 1. Therefore, we propose: 
Proposal 1: RAN4 to adopt Option 2 on how to specify the maximum separation between two consecutive measurements.
3. Conclusion
In this contribution, we make the following proposals.
Proposal 1: RAN4 to adopt Option 2 on how to specify the maximum separation between two consecutive measurements.
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Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

DRX cycle

Tpssisss_sync_intra

No DRX

max(600ms, ceil(Mpssisss_sync_wio_gaps X Kp X
Kiayert_measurement) X SMTC period)N°te ! x CSSFintra

DRX cycle< 320ms

max(600ms, ceil(1.5 X Mpssisss_sync_wio_gaps X Kp X
Klayer1_measurement) X max(SMTC period,DRX cycle)) x
CSSFintra

DRX cycle>320ms

ceil(Mpssisss_sync_ wio_gaps X Kp X Kiayer1_measurement) X DRX
cycle X CSSFintra

NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is

the one used by the cell being identified





