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Introduction
This paper presents Nokia’s view on RRM aspects related to the operation between 52.6 GHz and 71 GHz when LBT is required for channel access.
At FR2-2, interference and channel access contention are expected to be less severe than in FR1, due to more directive transmissions and stronger signal attenuation. The use of beamforming in FR2-2 impacts interference as well as co-channel coexistence. Narrow beams, or large antenna gains, will limit the transmitted signal to a certain direction, minimizing the probability of collision, and consequently the LBT failure rate. This can be seen from the results below, firstly presented in [5], which compare the throughput in different channel access cases: without LBT, with omni-directional LBT and per beam LBT. The results on the left are for the median throughput, while in the right the cell-edge throughput is presented. Details and simulation assumptions can be found in [5]. 
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Figure 1. FTP model 3 throughput median and 5th percentile for low, medium and high load
Fig 1 shows that there is no significant difference in the throughput between the modes with per-beam LBT, omni-directional LBT and no LBT for median throughput in FR2-2. Due to its narrower beamforming and channel propagation characteristics, the probability of collision in FR2-2 is not as significant as in FR1and the use of LBT reduces the throughput for uses at the cell-edge.
[bookmark: _Toc95739545]At 60 GHz narrow beams are expected, which, combined with a stronger signal attenuation, results in a LBT failure probability which is lower than what is experienced at 5 GHz band. 
[bookmark: _Toc95739546]At 60GHz, the performance of directional LBT and omni-directional LBT is similar to the performance with no-LBT.
This is actually reflected in the channel access procedure defined by RAN1 in TS 37.213, which considers a random back-off drawn from a fixed sized window. According to the TR 38.808 [1], the baseline for the LBT procedure in NR_ext_to_71GHz is the adaptivity mechanism defined in EN 302 567 [4]. RAN1 has discussed the adaptivity mechanism and in the last RAN1 meeting, the CR 0022 to TS 37.213 has been approved, compiling the latest agreements from RAN1 regarding the channel access procedures for frequency range 2-2. The channel access procedures defined in TS 37.213 are roughly summarized in Table 1.
Table 1-Summary of DL channel access procedures in TS 37.213 for FR1 and FR2-2
	Channel access procedure
	LBT type in FR1
	LBT type in FR2-2

	Random back-off 
	Type 1. 
The back-off is drawn randomly from a contention window (CW) which is determined based on the Channel Access Priority (CAPC) and it is adjusted if a collision is detected.  CW is within the range [CWmin, CWmax]. Min(CWmin) = 3 (CAPC1) and  max(CWmax) = 1023 (CAPC 4). Defer duration = 16us.

	Type 1. 
The back-off is drawn randomly from a fixed CW size equal to 3. Defer duration = 8 us. The channel occupancy time shall be at most 5ms.

	Deterministic back-off
	Type 2
A) The node can transmit if the channel is idle during a sensing interval = 25us (shared channel occupancy or short transmission)
B) gNB transmissions follow a UE transmission, and the channel is idle for a duration of 16us
	Type 2
Used for both DL and UL, the time duration for sensing before a transmission is deterministic. The node can transmit if the channel is idle for 8 us.

	No LBT 
	Type 2 C) No sensing required, gNB transmissions follow a UE transmission, and the transmission duration is at most 584us.
	Type 3)
The node can transmit without sensing the channel. Transmissions of the discovery burst by the gNB are exempted from sensing if the total duration of those transmissions does not exceed 10ms over any 100ms period. Additionally, sensing is not required by the responding device within a channel occupancy initiated by another device using Type 1 LBT. 



As seen in Table 1, the LBT procedure in FR2-2 is much simpler than in FR1. No CW adjustment procedure is defined in FR2-2, and the deferral time is also reduced when compared to FR1. Additionally, transmissions of the discovery burst by the gNB, as well as transmission of the 1st message in random access procedure by the UE are exempted from sensing if the total duration of those transmissions does not exceed 10ms over any 100ms period.
[bookmark: _Toc95739547]The LBT procedure in FR2-2 is simplified when compared to FR1. There is no adaptation of the contention window based on collision detection, the deferral times are also reduced, and the discovery burst transmissions by the gNB might be exempt from LBT.
Discussion
In the last RAN4 meeting, the following was agreed [2]: 
	•RAN4 will define FR2-2 RRM requirements with CCA in Rel-17
•RAN4 will include the RRM requirements with LBT in FR2-2 in the clauses created for NR-U
•Adopt the relaxation methods used in NR-U (core requirements are extended to compensate the missed samples) as a baseline
•RAN4 will reflect the LBT failures by extending the RRM requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions, where N is:
o	Option 1: N is equal to the RX beams sweeping scaling factor
o	Option 2: N is defined on case-by-case basis
o	Other options are not precluded
•Maintain the working assumption on the number of SSB successive candidate positions of the same SSB index that UE is required to monitor for RRM requirements with CCA
•FFS whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure



How to take into account the LBT failures on the measurement requirements
In NR-U in FR1, it was defined that (TS 38.133):
SMTC occasion not available at the UE refers to when the SMTC contains SSBs configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding period; otherwise the SMTC occasion is considered as available at the UE.
SSB occasion not available at the UE refers to when the SSB is configured by gNB in a cell on a carrier frequency subject to CCA, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding period; otherwise the SSB occasion is considered as available at the UE.
In the last RAN4 meeting, it was agreed that RAN4 will reflect the LBT failures by extending the RRM requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at the UE within N*SMTC/SSB occasions. Furthermore, it was also agreed that RAN4 will maintain the working assumption on the number of SSB successive candidate positions that the UE is required to monitor.
 It is still up to discussion how to define N, whether it is equal to the RX beam sweeping scaling factor or if it is defined on case-by-case basis, and also whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure.
When comparing the measurement requirements in FR1 to the measurement requirements in FR2, the number of samples considered in the measurement delay requirements is scaled by the RX beam sweeping scaling factor, and it is reasonable to consider the same in FR2-2. 
[bookmark: _Toc95739548]N is equal to the RX beam sweeping scaling factor.
Our view is that if N is equal to the RX beams sweeping scaling factor, 8 for example, and for each SMTC or SSB occasion not available at the UE, the corresponding requirement will be extended by 8 * SMTC or 8 * SSB occasions. there is no need to extend the maximum number of allowed measurement occasions to be missed due to LBT failure. As mentioned in the introduction, the LBT failure probability in FR1 is much higher than the LBT failure probability in FR2-2. Therefore, the values defined for NR-U would be enough to accommodate the LBT failures in FR2-2.
[bookmark: _Toc95739549]There is no need to apply scaling to the maximum number of SMTC occasions not available at the UE.
N is already used in the specification, to refer to the number of candidate SSB positions, as below: 
In the requirements of clause 9.2A, the term SMTC occasion not available at the UE refers to when the SMTC contains SSBs configured by gNB in a cell on a carrier frequency subject to CCA, but N candidate SSB positions for the same SSB index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding period, where:
-	For the cell detection procedure: N is at least one candidate SSB position (NOTE: the one candidate SSB position for the cell detection shall not be impacted by the set of candidate SSB positions which are already being measured by the UE within the current measurement period of the on-going measurements), and
-	For other procedures in clause 9.2A: N are the first two successive candidate SSB positions when two or more candidate SSB positions are configured for this SSB index in one discovery burst transmission window, otherwise N is one candidate SSB position; 
otherwise the SMTC occasion is considered as available at the UE.
[bookmark: _Toc95739550]N is already used in clauses 9.2A and 9.3A, to refer to the number of candidate positions for the same SSB index.
To avoid confusion, we propose to use NRxBeam instead of N. 
[bookmark: _Toc95739551]In TS 38.133, use NRxBeam instead of N, to refer to RX beam sweeping scaling factor.
Intra-frequency and Inter-frequency Measurement Requirements
The requirements for intra-frequency and inter-frequency measurements in FR2 consider the number of samples as a function of the UE power class, as in the following example:
Mpss/sss_sync_w/o_gaps: For a UE supporting FR2 power class 1 or 5, Mpss/sss_sync_w/o_gaps =40. For a UE supporting power class 2, Mpss/sss_sync_w/o_gaps =24.  For a UE supporting FR2 power class 3, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2 power class 4, Mpss/sss_sync_w/o_gaps =24
The power classes supported in FR2-2 unlicensed are still open for discussion, therefore it is proposed to wait for the conclusion before defining the number of samples considered for FR2-2 unlicensed intra-frequency and inter-frequency measurements.
[bookmark: _Toc95739552]The number of samples considered in intra-frequency and inter-frequency measurements in FR2 depends on the UE power classes. 
[bookmark: _Toc95739553]There is no consensus yet on the power classes to be supported by UEs in FR2-2 unlicensed.
[bookmark: _Toc95739554]Wait for decision on the power classes to be supported in FR2-2 before agreeing on the number of samples Mpss/sss_sync_w/o_gaps_CCA , Mmeas_period_w/o_gaps_CCA, Mpss/sss_sync_with_gaps_CCA, Mmeas_period_ with_gaps_CCA, Mpss/sss_sync_inter_CCA,  MSSB_index_inter_CCA, Mmeas_period_inter_CCA for unlicensed operation in FR2-2.

UE capability on the number of cells and number of SSBs 
During the NR-U work item, the minimum number of cells and number of SSBs that the UE shall be capable of performing SS- RSRP, SS-RSRQ and SS-SINR measurements was kept the same as defined for NR UEs. This agreement was possible after RAN4 agreed on the assumption of successive candidate positions of the same SSB index that the UE is required to monitor. 
[bookmark: _Toc95739555]In NR-U in FR1, it was agreed that the UE is required to be capable of performing measurements in the same number of cells and SSBs as in licensed FR1.
In the last RAN4 meeting, RAN4 agreed to reuse the assumptions on the number of successive candidate positions of the same SSB index that the UE is required to monitor for RRM requirements with CCA. Therefore, it is proposed:
[bookmark: _Toc95739556]For FR2-2 intra-frequency measurement requirements with LBT, reuse the FR2 requirements on the minimum number of cells and number of SSBs that the UE shall be capable of performing measurements in each intra-frequency layer. 
[bookmark: _Toc95739557]For FR2-2 inter-frequency measurement requirements with LBT, reuse the FR2 requirements on the minimum number of cells and number of SSBs that the UE shall be capable of performing measurements in each inter-frequency layer. 
Time for PSS/SSS detection 
In NR-U the requirements for PSS/SSS detection are defined as in the table below, from TS 38.133. The requirements were extended by LPSSS/SSS SMTC occasions not available at the UE, and the maximum number of SMTC occasions not available at the UE is defined based on the DRX cycle length.
Table 9.2A.5.1-1: Time period for PSS/SSS detection
	Condition
	TPSS/SSS_sync_intra_CCA

	No DRX
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+LPSS/SSS) x Kp) 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
NOTE 2:	When DRX is not configured, LPSS/SSS is the number of SMTC occasions not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS< LPSS/SSS,max. When DRX is configured, LPSS/SSS is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS< LPSS/SSS,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFintra.
NOTE 3:	LPSS/SSS,max =7 for Max(DRX cycle,SMTC period)≤40ms where DRX cycle is 0 for non-DRX, LPSS/SSS,max =5 for 40ms<Max(DRX cycle,SMTC period)≤320ms, LPSS/SSS,max = 3 for DRX cycle>320ms.
NOTE 4:	Upon exceeding LPSS/SSS,max, the UE is not required to meet the requirements for PSS/SSS detection.



Considering the agreements from the RAN4 last meeting, the NR-U requirements, and our previous proposals 1 and 2, we propose that the time for PSS/SSS detection in FR2-2 is defined as in the table below:
[bookmark: _Toc95739558]Define the time for intra-frequency PSS/SSS detection without measurement gaps in FR2-2 with LBT as:
	DRX cycle
	TPSS/SSS_sync_intra_CCA

	No DRX
	max(600ms, ceil((Mpss/sss_sync_w/o_gaps_CCA + [NRxBeam] x LPSS/SSS) x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x (Mpss/sss_sync_w/o_gaps_CCA + [NRxBeam] x LPSS/SSS) x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((Mpss/sss_sync_w/o_gaps_CCA + [NRxBeam]
 x LPSS/SSS) x Kp x Klayer1_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
NOTE 2: 	When DRX is not configured, LPSS/SSS is the number of SMTC occasions not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS< LPSS/SSS,max. When DRX is configured, LPSS/SSS is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS< LPSS/SSS,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle.
NOTE 3:	LPSS/SSS,max =7 for Max(DRX cycle,SMTC period)≤40ms where DRX cycle is 0 for non-DRX, LPSS/SSS,max =5 for 40ms<Max(DRX cycle,SMTC period)≤320ms, LPSS/SSS,max = 3 for DRX cycle>320ms.
NOTE 4:	Upon exceeding LPSS/SSS,max, the UE is not required to meet the requirements for PSS/SSS detection.



[bookmark: _Toc95739559]Define the time period for intra-frequency PSS/SSS detection without measurement gaps for deactivated SCell in FR2-2 with LBT as: 
	DRX cycle
	TPSS/SSS_sync_intra_CCA

	No DRX
	Ceil((Mpss/sss_sync_w/o_gaps + [NRxBeam] x LPSS/SSS,deact) x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil((Mpss/sss_sync_w/o_gaps + [NRxBeam] x LPSS/SSS,deact) x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil((Mpss/sss_sync_w/o_gaps + [NRxBeam] x LPSS/SSS,deact) x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:	When DRX is not configured, LPSS/SSS, deact is the number of SMTC occasions not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS, deact< LPSS/SSS, deact,max. When DRX is configured, LPSS/SSS, deact is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS, deact< LPSS/SSS, deact,max.When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. When configured with measurement cycles, the UE is not required to determine the availability of SMTC occasions more frequent than once per measurement cycle. 
NOTE 2:	LPSS/SSS, deact,max, = 7 for Max(DRX cycle, measCycleSCell)≤40ms where DRX cycle is 0 for non-DRX, LPSS/SSS, deact,max = 5 for 40ms<Max(DRX cycle, measCycleSCell)≤320ms, LPSS/SSS, deact,max = 3 for DRX cycle>320ms.
NOTE 3:	Upon exceeding LPSS/SSS, deact,max,, the UE is not required to meet the requirements for PSS/SSS detection.



[bookmark: _Toc95739560]Use the tables proposed for intra-frequency measurement requirements without measurement gaps as baseline for the definition of intra-frequency measurement requirements with measurement gaps and inter-frequency measurement requirements in FR2-2 with LBT.
Timing
In FR2, deriveSSB-IndexfromCell is always enabled. This assumption was changed for FR2-2, since RAN4 has agreed in RAN4 #101-bis-e that it is up for network configuration whether to enable or not deriveSSB-IndexfromCell for SCS equal to 960kHz.
Additionally, in Rel-16 it was discussed in NR-U whether deriveSSB-IndexfromCell should always be enabled, since NR-U is deployed in a TDD band. The conclusion of the discussion on that time is that deriveSSB-IndexfromCell should be optional, to support asynchronous networks in unlicensed spectrum [6].
In our view, there is no reason to have different assumptions for deriveSSB-IndexfromCell between unlicensed operation in FR1 and FR2-2. It should be up to network configuration whether to enable deriveSSB-IndexfromCell or not.
[bookmark: _Toc95739561]deriveSSB-IndexfromCell is optional for NR-U in FR1, and it is up to network configuration whether to enable it or not in FR2-2, for SCS equal to 960 kHz.
[bookmark: _Toc95739562]It is up to network configuration whether to enable deriveSSB-IndexfromCell or not for unlicensed operation in FR2-2.
Time period for time index detection 
There is no baseline requirement for time index detection for intra-frequency measurements in FR2, this is because deriveSSB-IndexfromCell is always enabled in this frequency band. Currently, RAN4 is discussing the requirements for time index detection in FR2-2 licensed, since it has been agreed in the last RAN4 meeting that deriveSSB-IndexfromCell is up to network configuration, depending on the SCS. Therefore:
[bookmark: _Toc95739563]RAN4 to postpone the definition of requirements for intra-frequency time index detection in FR2-2 unlicensed, until there is an agreement for intra-frequency time index detection in FR2-2 licensed.

Handover
In the last RAN4 meeting, it was agreed to define handover requirements for unlicensed operation in FR2-2. However, the exact handover scenarios for which requirements will be developed are not agreed yet. 
In RAN4 #100, the deployment scenarios for the WI NR_ext_to_71GHz were agreed in [3]:
	Issue 1-1-1: Deployment scenarios
GTW Agreement
•	Define the requirements for the following deployment scenarios with equal priority:
o	Standalone single carrier and CA in FR2-2
o	FR2-2 CA and DC with anchor on FR1
	Note: the scenario may be further adjusted pending further discussion in the RF session



The handover requirements in TS 38.133 are defined based on the handover delay, which accounts for the RRC procedure delay and the interruption time. The RRC procedure delay does not depend on LBT, since the delay is calculated from the time in which the UE actually receives the RRC message, i.e., after the LBT was successful on the source cell. Considering the interruption time, the total time is given by (Clause 6.1B, TS 38.133):
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Among the terms above, only Tsearch,  TIU and T∆ are be increased in case of LBT failure, and in all cases, the impact is caused by LBT failure at the target cell. 
Considering the scenarios agreed for operation in 71 GHz, standalone in FR2-2, and FR2-2 CA and DC with anchor in FR1, new requirements shall be developed at least for the scenarios in which the target cell is subject to CCA. In cases in which only the source cell is subject to CCA, the applicability of existing requirements can be extended to support cells subject to CCA, in a similar way as it was done in NR-U. 
· NR FR2-2 – NR FR2-2 Handover – new requirements are needed
· NR FR1 – NR FR2-2 Handover – new requirements are needed
· NR FR2 – NR FR1 Handover – extend the applicability of clause 6.1.1.3 to support handover from NR FR2-2 with CCA to NR FR1. 

[bookmark: _Toc95739564]Develop new handover requirements for FR2-2 with CCA, at least for the following scenarios: NR FR2-2 – NR FR2-2 Handover and NR FR1 – NR FR2-2 Handover.
[bookmark: _Toc95739565]Extend the applicability of the requirements in clause 6.1.1.3 in TS 38.133 to support handover from NR FR2-2 with CCA to NR FR1. 
As mentioned in the Introduction, the LBT procedure in FR2-2 is different from the LBT procedure in FR1. In NR-U it was agreed that no extension of TIU would be allowed in case of Type 2C channel access. In FR1, Type 2C channel access describes the situation in which no LBT is required. In FR2-2, the channel access type in which no LBT is required is Type 3. Therefore, we propose the following:
[bookmark: _Toc95739566]For handover to cells in FR2-2 with LBT, no extension of TIU is needed for Type 3 channel access, defined in TS 37.213: L3 = 0.
Work Split
In the last meeting the work split was agreed as follows: 
	DraftCR Work split 
o	DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements -     Intel
o	DraftCR for FR2-2 LBT support in Radio Link Monitoring and Link recovery procedures -     Huawei
o	DraftCR for FR2-2 LBT support in SCell Activation and Deactivation Delay requirements and Active TCI state switching delay requirements -     MTK
o	DraftCR for FR2-2 LBT support in Measurement procedure -     Nokia
o	DraftCR for FR2-2 LBT support in requirements for PSCell addition and release delay, PSCell change and Conditional PSCell change -     vivo



We would like to propose splitting the measurement procedure draft CR. 
Update the work split for FR2-2 LBT support in Measurement procedures as follows: 
	Draft CR
	Company

	DraftCR for FR2-2 LBT support in Intra-Frequency measurements
	Nokia

	DraftCR for FR2-2 LBT support in Inter-Frequency measurements
	

	DraftCR for FR2-2 LBT support in L1-RSRP measurements for reporting.
	



i. 
[bookmark: _Toc64909510]Conclusion
This paper has presented the discussion on LBT RRM requirements for the extension to 71GHz. As part of this discussion, we have made the following observations and proposals:
Observation 1: At 60 GHz narrow beams are expected, which, combined with a stronger signal attenuation, results in a LBT failure probability which is lower than what is experienced at 5 GHz band.
Observation 2: At 60GHz, the performance of directional LBT and omni-directional LBT is similar to the performance with no-LBT.
Observation 3: The LBT procedure in FR2-2 is simplified when compared to FR1. There is no adaptation of the contention window based on collision detection, the deferral times are also reduced, and the discovery burst transmissions by the gNB might be exempt from LBT.
Proposal 1: N is equal to the RX beam sweeping scaling factor.
Proposal 2: There is no need to apply scaling to the maximum number of SMTC occasions not available at the UE.
Observation 4: N is already used in clauses 9.2A and 9.3A, to refer to the number of candidate positions for the same SSB index.
Proposal 3: In TS 38.133, use NRxBeam instead of N, to refer to RX beam sweeping scaling factor.
Observation 5: The number of samples considered in intra-frequency and inter-frequency measurements in FR2 depends on the UE power classes.
Observation 6: There is no consensus yet on the power classes to be supported by UEs in FR2-2 unlicensed.
Proposal 4: Wait for decision on the power classes to be supported in FR2-2 before agreeing on the number of samples Mpss/sss_sync_w/o_gaps_CCA , Mmeas_period_w/o_gaps_CCA, Mpss/sss_sync_with_gaps_CCA, Mmeas_period_ with_gaps_CCA, Mpss/sss_sync_inter_CCA,  MSSB_index_inter_CCA, Mmeas_period_inter_CCA for unlicensed operation in FR2-2.
Observation 7: In NR-U in FR1, it was agreed that the UE is required to be capable of performing measurements in the same number of cells and SSBs as in licensed FR1.
Proposal 5: For FR2-2 intra-frequency measurement requirements with LBT, reuse the FR2 requirements on the minimum number of cells and number of SSBs that the UE shall be capable of performing measurements in each intra-frequency layer.
Proposal 6: For FR2-2 inter-frequency measurement requirements with LBT, reuse the FR2 requirements on the minimum number of cells and number of SSBs that the UE shall be capable of performing measurements in each inter-frequency layer.
Proposal 7: Define the time for intra-frequency PSS/SSS detection without measurement gaps in FR2-2 with LBT as:
	DRX cycle
	TPSS/SSS_sync_intra_CCA

	No DRX
	max(600ms, ceil((Mpss/sss_sync_w/o_gaps_CCA + [NRxBeam] x LPSS/SSS) x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x (Mpss/sss_sync_w/o_gaps_CCA + [NRxBeam] x LPSS/SSS) x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((Mpss/sss_sync_w/o_gaps_CCA + [NRxBeam]
 x LPSS/SSS) x Kp x Klayer1_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
NOTE 2: 	When DRX is not configured, LPSS/SSS is the number of SMTC occasions not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS< LPSS/SSS,max. When DRX is configured, LPSS/SSS is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS< LPSS/SSS,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle.
NOTE 3:	LPSS/SSS,max =7 for Max(DRX cycle,SMTC period)≤40ms where DRX cycle is 0 for non-DRX, LPSS/SSS,max =5 for 40ms<Max(DRX cycle,SMTC period)≤320ms, LPSS/SSS,max = 3 for DRX cycle>320ms.
NOTE 4:	Upon exceeding LPSS/SSS,max, the UE is not required to meet the requirements for PSS/SSS detection.



Proposal 8: Define the time period for intra-frequency PSS/SSS detection without measurement gaps for deactivated SCell in FR2-2 with LBT as:
	DRX cycle
	TPSS/SSS_sync_intra_CCA

	No DRX
	Ceil((Mpss/sss_sync_w/o_gaps + [NRxBeam] x LPSS/SSS,deact) x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil((Mpss/sss_sync_w/o_gaps + [NRxBeam] x LPSS/SSS,deact) x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil((Mpss/sss_sync_w/o_gaps + [NRxBeam] x LPSS/SSS,deact) x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:	When DRX is not configured, LPSS/SSS, deact is the number of SMTC occasions not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS, deact< LPSS/SSS, deact,max. When DRX is configured, LPSS/SSS, deact is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TPSS/SSS_sync_intra_CCA for PSS/SSS detection, where LPSS/SSS, deact< LPSS/SSS, deact,max.When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. When configured with measurement cycles, the UE is not required to determine the availability of SMTC occasions more frequent than once per measurement cycle. 
NOTE 2:	LPSS/SSS, deact,max, = 7 for Max(DRX cycle, measCycleSCell)≤40ms where DRX cycle is 0 for non-DRX, LPSS/SSS, deact,max = 5 for 40ms<Max(DRX cycle, measCycleSCell)≤320ms, LPSS/SSS, deact,max = 3 for DRX cycle>320ms.
NOTE 3:	Upon exceeding LPSS/SSS, deact,max,, the UE is not required to meet the requirements for PSS/SSS detection.



Proposal 9: Use the tables proposed for intra-frequency measurement requirements without measurement gaps as baseline for the definition of intra-frequency measurement requirements with measurement gaps and inter-frequency measurement requirements in FR2-2 with LBT.
Observation 8: deriveSSB-IndexfromCell is optional for NR-U in FR1, and it is up to network configuration whether to enable it or not in FR2-2, for SCS equal to 960 kHz.
Proposal 10: It is up to network configuration whether to enable deriveSSB-IndexfromCell or not for unlicensed operation in FR2-2.
Proposal 11: RAN4 to postpone the definition of requirements for intra-frequency time index detection in FR2-2 unlicensed, until there is an agreement for intra-frequency time index detection in FR2-2 licensed.
Proposal 12: Develop new handover requirements for FR2-2 with CCA, at least for the following scenarios: NR FR2-2 – NR FR2-2 Handover and NR FR1 – NR FR2-2 Handover.
Proposal 13: Extend the applicability of the requirements in clause 6.1.1.3 in TS 38.133 to support handover from NR FR2-2 with CCA to NR FR1.
Proposal 14: For handover to cells in FR2-2 with LBT, no extension of TIU is needed for Type 3 channel access, defined in TS 37.213: L3 = 0.
Proposal 15: Update the work split for FR2-2 LBT support in Measurement procedures as follows:
	Draft CR
	Company

	DraftCR for FR2-2 LBT support in Intra-Frequency measurements
	Nokia

	DraftCR for FR2-2 LBT support in Inter-Frequency measurements
	

	DraftCR for FR2-2 LBT support in L1-RSRP measurements for reporting.
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