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Introduction
In RAN4#95-e meeting, measurement requirements in NR-U were further discussed with agreements and WF captured in [1]. In this paper, we discuss some of the remaining.
Number of SSBs to monitor
On the topic of number of SSBs to monitor in each SMTC occasion, RAN1 reply LS was received late during RAN4#95-e meeting as in the following [2]:
[Question 1] Provide feedback whether monitoring within a given discovery burst transmission window all candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index is mandatory for UEs.

[RAN1 answer] During RAN1 discussion, we did not reach consensus on how to set N1 and N2 values. However, it is RAN1 understanding that RAN4 may choose not to define different RLM/RRM performance requirements corresponding to different N1/N2 capabilities. Hence, assuming a single RLM/RRM performance requirement, the introduction of N1/N2 UE capabilities is not necessary. It is RAN1 understanding that how many candidate SS/PBCH block indexes corresponding to the same SS/PBCH block index the UE should monitor in a given discovery burst transmission window can be left as UE implementation, as long as the single RLM/RRM performance requirement is met.

As a consequence, RAN1 has agreed that from RAN1 perspective, N1 and N2 should not be defined as UE capabilities.

[Question 2] Provide feedback on the values of N1 and N2, considering the impact on the network performance if UEs are not monitoring all candidate positions. 

[RAN1 answer] See answer to question 1 (N1 and N2 should not be defined as UE capabilities).

[Question 3] Provide feedback on whether differentiation is needed for UEs operating in FBE and LBE modes.

[RAN1 answer] See answer to question 1 (N1 and N2 should not be defined as UE capabilities). 



To support IIoT use case in unlicensed band, a FBE mode (semi-static channel access) is supported in NR-U for better QoS (for URLLC traffic). In FBE, Cat 2 LBT is used for contending for channel at a fixed time grid. There are no Cat 4 LBT and hence no uncertainty in channel access time exists. FBE is used when the operator can guarantee a controlled environment (no WiFi neighbors). Hence, in FBE mode, the rate of LBT failure is extremely small. FBE mode of operation will be announced in RMSI along with fixed frame period (FFP) configuration. It can also be signaled for a UE with UE-specific RRC signaling for FBE SCell use case. In R16, only gNB contends for the channel and UE transmissions within a FFP can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the FFP are detected. The FFP is restricted to values of {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} including idle period and the starting positions of the FFPs within every two radio frames starts from an even radio frame and are given by i*P where i={0,1,.., 20/P-1} where P is the FFP in ms.
Furthermore, FBE and LBE mode of operations are both optional UE capabilities and UE can signal capability to support either FBE or LBE or both as in the following:
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	SSB-based RRM for dynamic channel access mode 
	1. SSB-based RRM with Q for dynamic channel access mode
	Optional with capability signaling 

	10-2a
	SSB-based RRM for semi-static channel access mode 
	1. SSB-based RRM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period
	Optional with capability signaling 



Observation 1. UE can signal capability to support only semi-static channel access mode, only dynamic channel access mode, or both. 
In FBE, if FFP is greater than, or equal to, SMTC window, then unavailability of any SSB index within SMTC means unavailability of all the other SSB indices within the same SMTC. This is shown in Figure 1 with 10ms and 2.5ms FFP with 5ms SMTC window. In the top figure, the entire first SMTC window length is available and the entire second SMTC window length is unavailable since the FFP is 10 ms. In the bottom figure with FFP of 2.5ms, unavailability of channel can make half of total candidate SSB position indices unavailable. Therefore, FBE mode of operation can significantly reduce the UE complexity even if it was required to monitor all QCL’ed SSBs. 
Observation 2. In semi-static channel access mode, UE can assume that unavailability of DL due to LBT in a fixed frame period leads to unavailability of all consecutive SSBs within the same fixed frame period. 


Figure 1 semi-static channel access mode and impact on RRM as a function of FFP

As agreed in UE capabilities in RAN1 feature list, the default mode in semi-static channel access is when SMTC window is not larger than FFP; i.e., the bottom part of Figure 1 is excluded. 
Observation 3. Per agreed UE feature list, default mode in semi-static channel access is when SMTC window is not larger than FFP.  
Effectively, Observation 3 means that a DL LBT failure leads to loss of the entire SMTC window which means that all candidate SSB positions that are QCL’ed are lost anyway. The situation then is a binary case of either receiving all SSBs within an SMTC or not receiving any SSBs within an SMTC. Hence, the entire discussion on monitoring multiple SSB positions within an SMTC window is not relevant to semi-static channel access. 
Proposal 1. For UE’s supporting semi-static channel access, monitoring multiple QCL’ed SSB’s within an SMTC occasion is irrelevant. Effectively, N2=1 per agreements in RAN1 UE feature list. 
For dynamic channel access, RAN4 already agreed to define capabilities N1/N2 for both RLM and RRM in RAN4#94-e-Bis and should continue to discuss this topic. As a compromise, it is proposed that UE supports monitoring the first N2 = 2 SSBs that are QCL’ed in an SMTC window. Depending on the value of Q, the two SSBs can be spaced apart enough. Our view is that if UE does not receive any of the first two SSBs in an SMTC window due to LBT, it is unlikely to receive the next ones (i.e., the LBT situation is unlikely to improve). Monitoring first two SSBs allow UE to still have a reasonable degree of complexity in implementation and power savings opportunity while benefiting from the enhancements designed by RAN1. 
Proposal 2. For dynamic channel access mode, UE is required to monitor the first N2 = 2 SSBs that are QCL’ed within an SMTC window regardless of the value of Q. 
Semi-persistent CSI reporting
UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
· Candidate Options: 
· Option 1: Option 1: Detailed UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
· If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 2: UE should stop the semi-persistent CSI reporting when UE cannot transmit HARQ-ACK for MAC CE deactivation command.
L1-RSRP reporting delay for semi-persistent CSI reporting with PUCCH
· Candidate Options
•	Option 1: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE delays the CSI reporting. 
o	If UE does not receive the deactivation command during the delay period, UE restarts to transmit the delayed CSI reporting. FFS how to extend the delay. 
o	If UE receive the deactivation command and can transmit HARQ-ACK, the UE abandon the stored CSI.
•	Option 2: For semi-persistent CSI reporting using PUCCH, the reporting delay reuses Rel15 reporting delay. 


It is noted that RAN4 has already agreed that if UE cannot send ACK in response to a MAC-CE activation command, it remains in its previous (deactivated state). Our understanding is that the UE behavior should be consistent upon receiving a MAC-CE command (whether activation or deactivation) and the content of the MAC-CE command should not cause a different UE behavior. 
Observation. UE behavior should be consistent in response to a MAC-CE command. Content of MAC-CE command should not cause a different UE behavior. 
However, we also note that from RAN2 MAC specification perspective, UE’s upper layers reacts to activation/deactivation command immediately and notifies the lower layers of activation/deactivation regardless of whether the physical layer can or cannot send ACK feedback.  
5.18.6     Activation/Deactivation of Semi-persistent CSI reporting on PUCCH
The network may activate and deactivate the configured Semi-persistent CSI reporting on PUCCH of a Serving Cell by sending the SP CSI reporting on PUCCH Activation/Deactivation MAC CE described in clause 6.1.3.16. The configured Semi-persistent CSI reporting on PUCCH is initially deactivated upon configuration and after a handover.
The MAC entity shall:
1> if the MAC entity receives an SP CSI reporting on PUCCH Activation/Deactivation MAC CE on a Serving Cell:
2> indicate to lower layers the information regarding the SP CSI reporting on PUCCH Activation/Deactivation MAC CE.


While RAN4 is still waiting for LS [3] reply from RAN1, it is worth noting that at least from MAC (RAN2) layer perspective, UE follows the actions related to MAC-CE activation/deactivation command immediately after decoding the MAC-CE command regardless of whether UE is able to send HARQ-ACK feedback or not.
Observation 4. At least from MAC (RAN2) layer perspective, UE follows the actions related to MAC-CE activation/deactivation command immediately after decoding the MAC-CE command regardless of whether UE is able to send HARQ-ACK feedback or not.
UE behavior in exceeding max number of unavailable SMTC occasions during measurement stage
· UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements
· After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE shall stop the measurement attempts on this SSB. 
· The UE cannot measure this SSB again without first detecting it.
· FFS: whether UE shall restart directly from detection stage again for this SSB or the UE performs the detection procedure like for any other SSB.



In our view, the restarting of the detection stage should be UE implementation, i.e., the UE performs the detection procedure like for any other SSB and it does not have to start from this particular SSB which is experiencing high LBT failure rate. 
Proposal 3. After N unsuccessful measurement attempts of an already identified cell due to exceeding max number of unavailable SMTC occasions, the UE shall perform the detection procedure again like for any other SSB. 
UE behavior in RRC_CONNECTED mode
· UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
· Candidate options:
· Option 1: UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure the serving cell for consecutive SSB bursts.
· Option 2: After no SSBs of a cell can be received during up to 8 seconds, the cell will not be considered as detectable and the Rel-15 UE behavior will apply. No other UE behavior or requirement on the consecutive SSBs in the serving cell is needed. 



In our understanding, both of the above options ultimately lead to the same result. However, our preference is not introduce a new UE behavior and rely on existing R15 requirements.
Proposal 4. After no SSBs of a cell can be received during up to 8 seconds, the cell will not be considered as detectable and the Rel-15 UE behavior will apply. No other UE behavior or requirement on the consecutive SSBs in the serving cell is needed.
Scheduling availability during measurements
· RAN4 to define scheduling restrictions during SS-RSRP, SS-SINR and SS-RSRQ measurements in NR-U
· Different scheduling restriction when deriveSSB_IndexFromCell is enabled, or not enabled, during SS-RSRQ measurements.
· Different scheduling restriction when deriveSSB_IndexFromCell is enabled during SS-RSRP and SS-SINR measurements
· In NR-U, scheduling restriction should depend on the signaling of deriveSSB_IndexFromCell.
· Scheduling restriction of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH.
· In NR-U, the scheduling restriction of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH (clause 9.2.5.3.2 in TS 38.133) is applicable.
· FFS: scheduling restriction to intra-band and inter-band CA.



In RAN4#95-e, it was agreed to define the scheduling restrictions similar to TDD FR1 with differentiation between the cases when deriveSSB_IndexFromCell is signaled to UE or not. 
The restrictions on scheduling availability are captured in the following: 
Proposal 5. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRP or SS-SINR measurement 

· 5a: The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols configured to be measured, and on 1 data symbol before each consecutive SSB symbols configured to be measured and 1 data symbol after each consecutive SSB symbols configured to be measured within SMTC window duration if deriveSSB_IndexFromCell is enabled. If the high layer in TS 38.331 signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.

· 5b: The UE is not expected to transmit PUCCH/PUSCH/SRS within the SMTC window to be measured, and on 1 data symbol before the start of the SMTC window be measured and 1 data symbol after the end of SMTC window to be measured if deriveSSB_IndexFromCell is not enabled. If the high layer in TS 38.331  signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.

When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.

Proposal 6. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRQ measurement 

· 6a: The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols configured to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB configured to be measured/RSSI symbols and 1 data symbol after each consecutive SSB configured to be measured/RSSI symbols within SMTC window duration if deriveSSB_IndexFromCell is enabled.. If the high layer signalling of smtc2 is configured(in TS 38.331), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.

· 6b: The UE is not expected to transmit PUCCH/PUSCH/SRS with the SMTC window to be measured, RSSI measurement symbols, and on 1 data symbol before the start of the SMTC window to be measured measured/RSSI symbols and 1 data symbol after the end of the SMTC window to be measured/RSSI symbols if deriveSSB_IndexFromCell is not enabled.. If the high layer signalling of smtc2 is configured(in TS 38.331), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.  

When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.
RSSI/CO
In this section, the remaining issues of RSSI/CO are discussed. It is acknowledged that according to RAN#88-e plenary discussions, RSSI/CO measurements are stretch goals for NR-U in R16 and should have lower priority compared to other remaining issues.
 Intra-frequency vs. inter-frequency RSSI 
Intra-frequency and inter-frequency RSSI definition
· An intra-frequency RSSI measurement is defined when:
· RSSI channel BW is contained within the channel/carrier BW of the UE. 
· Further study whether to include SCS conditions into the definition and how to handle RSSI measurements under assumption of different SCS in RSSI, active BWP, etc.
· Options discussed in RAN4 95:
· Option 2a:  RMTC configured SCS is the same as the SCS of active BWP
· Option 2b: the SCS of the RSSI measurement is the same as the SCS of an intra-frequency SSB or CSI-RS
· Option 2c: No additional condition is needed.
· Option 2d: the SCS configured for the RSSI measurement is the same as the SCS of a serving cell, where the SCS of a serving cell is FFS.


It is noted that an LS from RAN1 was received [4] in which further clarification on measurement duration and SCS for RSSI was provided:
Agreement:
The set of values for the parameter measDuration-r16 is {sym1, sym14or12, sym28or24, sym42or36, sym70or60} which is in units of the reference numerology configured by ref-SCS-CP-r16
· “sym14or12” refers to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, respectively, and so on
· Notes (Can be captured in specifications as needed):
· The UE derives the RSSI measurement duration from a combination of measDuration-r16 and ref-SCS-CP-r16
· At least for RSSI measurement confined within the active DL BWP, UE performs RSSI measurement using the numerology of the active DL bandwidth part during the derived measurement duration. Otherwise, the numerology used by the UE for measurements is up to UE implementation. 
· For RSSI measurements within the active DL BWP, the UE does not expect a non-integer number of symbol(s) with respect to the numerology of the active DL BWP.
· Inform RAN2 of this decision and cc RAN4
©

Given the previous agreement in RAN4, intra-frequency RSSI measurement can be performed either with or without measurement gaps. If RSSI BW is within the active BWP of the UE, then MG is not needed and UE expects to use numerology of the active BWP for measurements and furthermore, UE does not expect a non-integer number of symbol(s). If RSSI BW is not fully within the active BWP of the UE, then MG is needed and choice of numerology for measurement is up to UE implementation. Therefore, our view is that no additional condition is needed for the definition of intra-frequency RSSI/CO measurement. 
Proposal 7. No additional condition is needed for the definition of intra-frequency RSSI/CO measurement. 
 Gap-based RSSI measurement
Need of measurement Gaps during RSSI measurements
· Measurement gaps are needed at least when:
· RSSI BW is not fully within the active BWP of the UE.
· o	FFS: if another condition is needed.


If RSSI BW is fully within the active BWP of the UE, then according to RAN1 agreements in [4], UE performs RSSI measurement using the numerology of active DL BWP during the measurement duration and UE does not expect a non-integer number of symbol(s) with respect to numerology of active DL BWP. In our understanding, these are sufficient conditions and RAN4 does not need to specify anything further.
Proposal 8. Measurement gaps are needed for RSSI/CO measurements when RSSI BW is not fully within the active DL BWP of the UE.
 RSSI/CO measurement period
RSSI measurement period 
· The RSSI and CO measurement period depends at least on:
· max(reportInterval, rmtc-Period) in non-DRX when measurement gaps are not required,
· max(reportInterval, rmtc-Period, DRX) in DRX when measurement gaps are not required, or
· max(reportInterval, rmtc-Period, MGRP and gap sharing) in DRX when measurement gaps are required.
· For RSSI measurement within measurement gap, measurement period is scaled with CSSFwithin_gap,i
· For RSSI measurement outside measurement gap, measurement period is scaled with CSSFoutside_gap,i
· FFS: For UE not capable of wideband operation in NR-U, RSSI measurement period scales with the number of MOs not requiring measurement gap according to CSSFoutside_gap,I, CCA
· FFS: Whether the scaling factor of 1.5 shall be used if DRX ≤  320ms


A particular consideration in RSSI measurement for NR-U is the number of subbands (measurement objects) that UE can be configured when measurement gap is or is not needed.
If UE is not capable of wideband operation in NR-U (i.e., uses CA in units of 20 MHz instead), then each CC can be configured with at most one RSSI MO that will not require a gap for measurement. In such case, Tables 9.1.5.1.1-1 and 9.1.5.1.2-1 of TS 38.133 already list CSSFoutside-gap,i which indicate a scaling factor corresponding to the number of CCs. It is logical to assume that same is applicable for RSSI measurement in NR-U without measurement gap for a UE that is not capable of wideband operation. 
Observation 5. For UE not capable of wideband operation in NR-U, RSSI measurement period scales with the number of MOs not requiring measurement gap according to CSSFoutside-gap,i.
For a UE capable of wideband operation, one CC can be configured with more than one RSSI MO that will not require a gap for measurement. In such case, our view is that the same conclusion for CA operation should be applied, i.e., UE cannot measure RSSI corresponding to multiple subbands in parallel. 
To simplify the formulation of measurement period such that it includes both scenarios discussed above, it is proposed to use Ninta,MO instead of CSSFoutside-gap,i since the definition of CSSFoutside-gap,i does not extend to UE capable of wideband operation. It is noted that CSSFoutside-gap,i prioritizes the measurement of primary CC over other CCs by assigning the value of 1 to primary CC. In our understanding, however, there is no higher priority of any subband over the other subbands in RSSI measurement. 
Proposal 9. When measurement gap is not required, RSSI/CO measurement period corresponds to:
· Nintra-MO.max(reportInterval, rmtc-Period) when DRX is not used 
· Nintra-MO.max(reportInterval, rmtc-Period, DRXcycle length) when DRX is used

where Nintra-MO , reportInterval, and rmtc-Period is defined as the number of measurement objects that can be measured without gaps, configured reporting interval, and configured RMTC period, respectively. 
When measurement gap is needed for RSSI/CO measurements, the same methodology used in inter-frequency measurements with CSSFwithin-gap,i can be used. In this case, CSSFinside-gap,i can replace the scaling factor corresponding to number of RSSI MO that UE is configured with.
Proposal 10. When measurement gap is required, RSSI/CO measurement period corresponds to:
· max(reportInterval, rmtc-Period, MGRP).CSSFinter when DRX is not used 
· max(reportInterval, rmtc-Period, MGRP, DRXcycle length).CSSFinter when DRX is used

where CSSFinter is determined according to CSSFwithin-gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps.
 Scheduling availability during RSSI/CO measurements
Scheduling restriction during RSSI/CO measurements
· Candidate Options: 
· Option 1: Define scheduling restriction during RSSI/CO measurements and differentiate the cases where deriveSSB_IndexFromCell is enabled or not for the definition of scheduling restrictions during RSSI/CO measurements.
· Option 2: Define scheduling restriction during RSSI/CO measurements and  do not define differentiation between the cases in which deriveSSB_IndexFromCell is enabled or not for the definition of scheduling restrictions during RSSI/CO measurements
· Option 3: No need to define scheduling restrictions for RSSI measurements in NR-U.


When UE performs intra-frequency measurements in a TDD band, R15 has defined scheduling restrictions on UL transmission due to SS-RSRP, SS-SINR, and SS-RSRQ measurements. These are captured in clause 9.2.5.3.1 of TS 38.133. For RSSI/CO measurements in NR-U, similar restrictions on scheduling availability should apply. 
The operation in unlicensed spectrum is similar to TDD; UE either receives or transmits. The existing requirements in Section 9.2.5.3.1 defines an UL scheduling restriction for SSB symbols to be measured. Even in TDD operation, the symbol boundaries cannot be guaranteed as the phase sync error can be 3us, and due to this reason, 1 symbol before and after are also restricted from being scheduled with UL. So in NR-U sync or async, the same requirement shall also be applied. Also, there is no relationship with channel access category 1. In fact, scheduling restriction should be even more relevant in this category since UE does not even have to do UL LBT before transmission.
In our view, RSSI measurement is not related to the parameter deriveSSB_IndexFromCell as it is performed in RMTC rather than SMTC. So we cannot agree to either options 1 and 3.
Proposal 11. When the UE performs intra-frequency RSSI/CO measurements in unlicensed spectrum, the following restrictions apply due to RSSI/CO measurements

· The UE is not expected to transmit PUCCH/PUSCH/SRS on RSSI measurement symbols configured by RMTC, and on 1 data symbol before the first RSSI measurement symbol configured by RMTC, and 1 data symbol after the last RSSI measurement symbol configured by RMTC

When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.
Conclusions
Observation 1. UE can signal capability to support only semi-static channel access mode, only dynamic channel access mode, or both. 
Observation 2. In semi-static channel access mode, UE can assume that unavailability of DL due to LBT in a fixed frame period leads to unavailability of all consecutive SSBs within the same fixed frame period (FFP). 
Observation 3. Per agreed UE feature list, default mode in semi-static channel access is when SMTC window is not larger than FFP.  
Proposal 1. For UE’s supporting semi-static channel access, monitoring multiple QCL’ed SSB’s within an SMTC occasion is irrelevant. Effectively, N2=1 per agreements in RAN1 UE feature list. 
Proposal 2. For dynamic channel access mode, UE is required to monitor the first N2 = 2 SSBs that are QCL’ed within an SMTC window regardless of the value of Q. 
Observation 4. At least from MAC (RAN2) layer perspective, UE follows the actions related to MAC-CE activation/deactivation command immediately after decoding the MAC-CE command regardless of whether UE is able to send HARQ-ACK feedback or not.
Proposal 3. After N unsuccessful measurement attempts of an already identified cell due to exceeding max number of unavailable SMTC occasions, the UE shall perform the detection procedure again like for any other SSB. 
Proposal 4. After no SSBs of a cell can be received during up to 8 seconds, the cell will not be considered as detectable and the Rel-15 UE behavior will apply. No other UE behavior or requirement on the consecutive SSBs in the serving cell is needed.
Proposal 5. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRP or SS-SINR measurement 

· 5a: The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols configured to be measured, and on 1 data symbol before each consecutive SSB symbols configured to be measured and 1 data symbol after each consecutive SSB symbols configured to be measured within SMTC window duration if deriveSSB_IndexFromCell is enabled. If the high layer in TS 38.331 signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.

· 5b: The UE is not expected to transmit PUCCH/PUSCH/SRS within the SMTC window to be measured, and on 1 data symbol before the start of the SMTC window be measured and 1 data symbol after the end of SMTC window to be measured if deriveSSB_IndexFromCell is not enabled. If the high layer in TS 38.331  signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.

When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.

Proposal 6. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRQ measurement 

· 6a: The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols configured to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB configured to be measured/RSSI symbols and 1 data symbol after each consecutive SSB configured to be measured/RSSI symbols within SMTC window duration if deriveSSB_IndexFromCell is enabled.. If the high layer signalling of smtc2 is configured(in TS 38.331), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.

· 6b: The UE is not expected to transmit PUCCH/PUSCH/SRS with the SMTC window to be measured, RSSI measurement symbols, and on 1 data symbol before the start of the SMTC window to be measured measured/RSSI symbols and 1 data symbol after the end of the SMTC window to be measured/RSSI symbols if deriveSSB_IndexFromCell is not enabled.. If the high layer signalling of smtc2 is configured(in TS 38.331), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.  

When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.
Proposal 7. No additional condition is needed for the definition of intra-frequency RSSI/CO measurement. 
Proposal 8. Measurement gaps are needed for RSSI/CO measurements when RSSI BW is not fully within the active DL BWP of the UE.
Observation 5. For UE not capable of wideband operation in NR-U, RSSI measurement period scales with the number of MOs not requiring measurement gap according to CSSFoutside-gap,i.
Proposal 9. When measurement gap is not required, RSSI/CO measurement period corresponds to:
· Nintra-MO.max(reportInterval, rmtc-Period) when DRX is not used 
· Nintra-MO.max(reportInterval, rmtc-Period, DRXcycle length) when DRX is used

where Nintra-MO , reportInterval, and rmtc-Period is defined as the number of measurement objects that can be measured without gaps, configured reporting interval, and configured RMTC period, respectively. 
Proposal 10. When measurement gap is required, RSSI/CO measurement period corresponds to:
· max(reportInterval, rmtc-Period, MGRP).CSSFinter when DRX is not used 
· max(reportInterval, rmtc-Period, MGRP, DRXcycle length).CSSFinter when DRX is used

where CSSFinter is determined according to CSSFwithin-gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps.
Proposal 11. When the UE performs intra-frequency RSSI/CO measurements in unlicensed spectrum, the following restrictions apply due to RSSI/CO measurements

· The UE is not expected to transmit PUCCH/PUSCH/SRS on RSSI measurement symbols configured by RMTC, and on 1 data symbol before the first RSSI measurement symbol configured by RMTC, and 1 data symbol after the last RSSI measurement symbol configured by RMTC

When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.
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