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Introduction
In RAN4#93 meeting, further progress was made in defining core requirements for measurements in NR-U [1]. However, several issues remain open. In this paper, the following topics are further discussed:
1. Impact of DL/UL CCA failure on L1-RSRP measurements
2. Impact of UL CCA failure on measurement reporting
3. Definition of “unavailable SMTC occasion”  
4. PBCH reading for SSB index detection
L1-RSRP measurements
From [1], the following was captured in WF for L1-RSRP measurements:
· L1,max:
· L1,max=7 for Max(TDRX,TSSB) ≤ 40 where TDRX=0 for non-DRX
· L1,max=5 for 40 < Max(TDRX, TSSB) ≤ 320
· L1,max=3 for TDRX > 320
· For periodic and aperiodic L1-RSRP reporting, the L1-RSRP reporting delay reuses the Rel-15 reporting delay
· Option 1: reuses the Rel-15 reporting delay
· Option 2: is extended to account UL LBT failure (e.g., similar to semi-persistent)
· For semi-persistent CSI reporting, L1-RSRP reporting delay for the last CSI is extended to account for UL LBT failures resulting in UE being not being able to transmit
· FFS how to extend the delay, where the maximum extension is
· Option 1: determined by RAN1/RAN2 specifications
· Option 2: is pre-defined
· FFS: For semi-persistent CSI reporting with PUCCH, 
· if UE cannot transmit HARQ-ACK on the MAC CE activation due to UL LBT failures, UE should not start the L1-RSRP measurement and reporting
· if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to UL LBT failures, UE continues the L1-RSRP measurement and delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restart to transmit L1-RSRP. FFS how to extend the delay


In our view, the L1,max values agreed as indicated above are not appropriate for the scenario when higher layer parameter timeRestrictionForChannelMeasurement  (M=0) is configured. In this case, measurements are time-critical and extension of evaluation period with L1,max values above is not necessary. In R15 requirements, when M=1, UE requires one sample, and consequently only one evaluation period, to report L1-RSRP. 
The L1,max values above are extremely generous to account for DL CCA failure. It is noted that UE is already allowed to report “not valid” even in R15 when the measurement is not ready to be reported yet. Hence, in our view, this method should be used in the event of DL CCA failure and unavailability of reference signal when M=0. 
Proposal 1. If higher layer parameter timeRestrictionForChannelMeasurement is configured, L1-RSRP becomes a time-critical measurement and no extension due to DL CCA failure should be allowed so L1,max = 0 and UE reports “not valid” measurements if the reference signal is not available.
Consistent with our views in [2], and also Section 3 on impact of UL CCA failure on UE measurement reporting, reporting delay of periodic, aperiodic, and semi-persistent L1-RSRP reporting due to UL CCA failure is already covered by specifications in RAN1 and RAN2. 
For periodic and semi-persistent reporting, UE is configured with periodicity and slot offset. Thus, it is already allocated with periodic opportunities for transmission of report. In scenarios when UE is configured to send the periodic or semi-persistent report via PUSCH, and in the event of UL CCA failure in one occasion, report transmission is treated as NACK by gNB and HARQ retransmission is scheduled as any other PUSCH transmission. If periodic/semi-persistent reporting is scheduled to be carried over PUCCH, or in case of aperiodic reporting, or when all PUSCH retransmissions are unsuccessful, UE can send the same measurement in the next occasion if the measurement has not been refreshed. Otherwise, it will send the new measurement. In our view, this should be similar to unsuccessful transmission of a measurement report due to bad channel conditions in legacy NR and no further UE specification is needed to account for UL LBT failure.
In addition to RAN1 procedure described above, the persistent UL LBT failure mechanism in RAN2 already enforces a maximum extension on reporting delay. 
Observation 1. RAN1 specifications in terms of allocating periodic UL resources for periodic/semi-persistent reporting and retransmission of PUSCH provide the coverage needed to define UE behavior in the event of UL CCA failure. Moreover, RAN2 procedure for persistent UL LBT failure mechanism already enforces a maximum extension on reporting delay.
Given the reporting configuration for CSI specified in clause 5.2.1.4 of TS 38.214, the followings are proposed:
Proposal 2. L1-RSRP reporting delay reuses R15 reporting delay. Extension of delay due to UL CCA failure, and its maximum value, is determined by RAN1/2 specifications. More specifically, 
a. For aperiodic reporting using PUSCH, UL CCA failure is treated as NACK and PUSCH retransmission is scheduled by gNB. Maximum extension is determined by HARQ operation specified in clause 5.4.2 of TS 38.321
b. For periodic reporting using PUCCH and in the event of UL CCA failure, UE attempts retransmission of the report in the next occasion if new measurement is not available in time. Otherwise, it will transmit the new measurement in the next occasion. 
c. Semi-persistent reporting using PUCCH is the same as periodic reporting using PUCCH. Moreover,
I. If UE cannot transmit HARQ-ACK on MAC-CE activation due to UL CCA failure, UE continues to be in its previous state, i.e., it should not start L1-RSRP measurement and reporting
II. 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
d. Semi-persistent reporting using PUSCH is the same as aperiodic reporting using PUSCH with each report on PUSCH independently going through retransmission attempts as determined by HARQ operation
Impact of UL CCA failure on UE measurement reporting
From [1], the following was captured in WF for measurement reporting in the event of UL CCA failure:

· Event triggered reporting: 
· FFS: UE shall abandon the measurement report when the extension UL, i.e., the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt, exceeds UL,max
· The extension is
· Option 1: determined by RAN1/RAN2 specifications
· Option 2: a pre-defined value
· measurement reporting delay can be further extended to account for DL LBT failures, in the same way as in the measurement period requirements
· Periodic measurement reporting:
· FFS: UE measurement reporting delay is extended by  UL ≤  UL,max where  UL,max is limited by Treport (Treport  is the length of one measurement report period), or until the new measurement is available
· Option 1: UL,max is determined by RAN1/RAN2 specifications
· Option 2: UL,max is a pre-defined value
· No extension for UL channel access category 1
· Event-triggered periodic reporting:
· UL impact is accounted for based on the same principle as for periodic reporting
· For the first report, the measurement reporting delay is further extended to account for DL LBT failures, in the same way as for event-triggered reporting


Event-triggered, periodic, and event-triggered periodic reporting all refer to L3 measurement reporting which are carried over PUSCH. As discussed in Section 3, in the event of UL CCA failure, PUSCH transmission is NACK’ed by gNB and retransmissions are attempted as defined by HARQ operation. 
For even-triggered reporting, UE shall abandon the measurement report when the extension UL exceeds UL,max. However, UL,max is clearly defined by RAN1/2 specification and is determined by the max number of HARQ retransmission attempts and their UL resource allocation. We refer to this value as UL,max_ref . RAN4 should not specify a pre-defined value for UL,max_ref.
Proposal 3. For even-triggered reporting, UE shall abandon the measurement report when the extension UL exceeds UL,max_ref, where UL,max_ref is clearly defined by RAN1/2 specification and is determined by the max number of HARQ retransmission attempts and their UL resource allocation. RAN4 should not specify a pre-defined value UL,max_ref. 
Periodic and event-triggered periodic reporting delay will also need to account for the configured reporting period. Figure 1 illustrates two examples where the first two PUSCH transmission attempts (marked in red) fail due to CCA. 
In the top diagram, the next reporting occasion comes in between PUSCH retransmission of the first reporting occasion. This case can occur with very short configured reporting periodicity. UE will send the available measurements on the next reporting occasion (marked in green). However, it will not be able to abort 3rd PUSCH retransmission (marked in yellow) as this payload is already delivered to physical layer which is abstracted from higher layers that schedule an earlier delivery of the same content. 
In the bottom diagram, a new measurement result becomes available before the successful delivery of the previous measurement result. This case can occur with very short DL-RS periodicity configured for measurement. In this scenario, UE will continue with PUSCH retransmission of previous measurement result (marked as yellow) even when the new measurement results become available. Similar to previous case, UE cannot abandon PUSCH retransmission of previous results. In yet another variation not shown in Figure 1, delivery of old and new measurement results can be swapped resulting in out-of-order delivery of measurements. This should not have an impact on system performance as L3 measurements are filtered and successive measurement results are not expected to be widely different.

[image: ]
Figure 1 Periodic L3 measurement reporting with short reporting period (top) and short DL-RS period (bottom)
The key message here is that the point when new measurement results become available cannot play a role in defining the max extension value. Ongoing PUSCH retransmissions will occur regardless of when the next reporting occasion or new measure results appear. This is the existing procedure in RAN1/2. 
Observation 2. The time when new measurement results become available cannot play a role in defining the max extension value. Ongoing PUSCH retransmissions will occur regardless of when the next reporting occasion or new measure results appear. This is the existing procedure in RAN1/2.
Given the above discussion, the maximum value of UE measurement reporting delay extension in (event-triggered) periodic reporting is UL,max = min (UL,max_ref, Treport) where Treport is the length of one measurement report period. 
Proposal 4. The maximum value of UE measurement reporting delay extension in (event-triggered) periodic reporting is UL,max = min (UL,max_ref, Treport) where Treport is the length of one measurement report period and UL,max_ref is defined in RAN1/2 specification for even-triggered reporting (Proposal 3).
Definition of “unavailable SMTC occasion” 
Many of the RRM delay requirements for NR-U are extended to account for unavailability of reference signal (SMTC) with an extension factor,  . However, what constitutes as an unavailable SMTC occasion is not yet clearly defined in RAN4. The ambiguity arises from possible presence of QCL’ed SSBs within an SMTC occasion. In our view, the definition of “unavailable SMTC occasion” is not the same for the identification and measurement stages.
Cell Identification stage: The identification requirements in TS 38.133 are based on the number of samples UE needs to come up with an aggregate sample to reliably detect or identify an unidentified SSB. For example, 5 samples are needed for PSS/SSS detection without gaps in FR1 in R15. In the identification stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample. If it could, then R15 requirements would have used 1 sample for the identificatio stage. 
Observation 3. In the identification stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion). If it could, then R15 requirements would have used one sample for the identification stage.
Consequently, the (un)availability of SMTC occasions should be viewed by looking at the entire identification period rather than just a single SMTC occasion. A UE will not need an extension for the identification period if at least one SSB index in the same SSB position index satisfies the detectability side conditions for N successive samples where N is the number of samples per R15 requirements. Otherwise, UE will require an extension.
Figure 2 illustrates this with two examples where the number of R15 samples are hypothetically assumed to be N=3 and the QCL factor Q = 4. In the top diagram, SSB#0 is not consistently present (detectable) in N=3 SMTC occasions. Hence, the middle SMTC (SMTC#1) should be considered unavailable (L=1) even though a QCL’ed SSB in SSB position #4 is present in that occasion. As mentioned earlier, UE cannot reliably decide whether the SSB is present or not in SMTC#1 as it is still in the process of accumulating samples to identify the SSB. In the bottom example, SSB#0 is present in SSB position index #0 for N=3 samples. So, all SMTC occasions are considered available (L=0). 



Figure 2 – Unavailability of SMTC occasions in identification stage
It is proposed to add a NOTE in each of the cell identification tables (e.g., in clause 9.2A.5.1 for intra-frequency NR-U) to clarify this. 
Proposal 5. A NOTE to be added in each of the tables in cell identification clauses for NR-U (e.g., clause 9.2A.5.1 for intra-frequency) as in the following shown for example:
Table 9.2A.5.1-1: Time period for PSS/SSS detection
	Condition
	TPSS/SSS_sync_intra

	Max(TDRX,TSMTC)≤40
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x max(SMTC period,DRX cycle))Note 1 x CSSFintra

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

	TDRX>320
	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:   LPSS/SSS< LPSS/SSS,max is the unavailable SMTC or DRX cycles during TPSS/SSS_sync_intra, where LPSS/SSS,max=TBD.
NOTE 3:  At least one SSB index in the same SSB position index shall be detectable, as specified in clause 9.2A.2, in the time period for PSS/SSS detection.



 Cell measurement stage: In the measurement stage, it can be argued that UE has already detected and identified an SSB index and knows the value of Q factor from the measurement object and hence it should be capable of monitoring all SSB position indices that are QCL’ed to the detected SSB index. However, continuously monitoring all SSB position indices has adverse impact on UE power consumption as discussed next and is not even necessary most of the time. 
UE baseband processing typically lags RF sample streaming and capture by a few slots. With minimum distance of less than a slot between two successive SSB position indices and small values of Q (e.g., 1 or 2), it is not possible for UE to enable or disable sample capture and measurement in the next SSB position candidate based on the detection of previous SSB position candidate as this imposes heavy timeline requirements on baseband processing and tight turn-around budget between baseband and RF unit. An alternative solution is for UE to always capture the entire SMTC window (which can be max of 5ms) regardless of DL CCA pass/fail and perform conditional measurement on other candidate SSB positions if needed. However, this increases the UE power consumption compared to a R15 UE. Moreover, the reliability of presence/absence detection of an SSB in a candidate position is questionable particularly in low SNR condition. In addition, in many deployments such as Industrial IoT or FBE, the rate of CCA failure is quite low. Hence, mandating a UE supporting operating in unlicensed spectrum to always monitor all candidate SSB positions is a high and unnecessary burden.
Observation 4. Mandating a UE supporting operating in unlicensed spectrum to always monitor all candidate SSB positions during measurement phase results in increased power consumption compared to a R15 UE. In addition, in many deployments such as Industrial IoT or FBE, the rate of CCA failure is quite low. 
We understand that the RAN1 enhancement in introduction of candidate SSB position index is helpful and should be taken advantage of. However, the minimum requirements in RAN4 should not be based on this assumption. A UE is certainly allowed to benefit from this enhancement and may have two modes of operation: one in which it only monitors and measures the identified SSB index in the detected position and another in which it monitors all candidate SSB position indices. UE can switch between these two modes based on CCA failure rate in larger time scales, but the requirements should apply to the former mode. 
It is proposed to add a NOTE in each of the cell measurement tables (e.g., in clause 9.2A.5.2 for intra-frequency NR-U) to reflect the above.
Proposal 6. A NOTE to be added in each of the tables in cell measurement clauses for NR-U (e.g., clause 9.2A.5.2 for intra-frequency) as in the following shown for example:
Table 9.2A.5.2-1: Measurement period for intrafrequency measurements without gaps
	Condition
	T SSB_measurement_period_intra  

	Max(TDRX,TSMTC)≤40
	max(200ms, ceil((5+Lmeas)  x Kp) x max(SMTC period,DRX cycle))Note 1 x CSSFintra

	40<Max(TDRX,TSMTC)≤320
	max(200ms, ceil(1.5x (5+Lmeas)  x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	TDRX>320
	ceil((5+Lmeas)  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:   Lmeas< Lmeas,max is the unavailable SMTC or DRX cycles during T SSB_measurement_period_intra, where Lmeas,max=TBD.
NOTE 3:   Upon exceeding Lmeas,max over the corresponding period of time, the UE has to restart the corresponding procedure.
NOTE 4:   UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available.



PBCH reading for SSB index detection
From WF [1]: 
FFS whether PBCH reading is required for SSB index identification in FR1 for NR-U


In [3], it was argued that the time requirements for SSB index identification in FR1 should be extended to account for PBCH decoding. The rationale is the presence of up to 10/20 candidate SSB positions whereas the DMRS sequence only covers 8 indices. Similar to FR2, UE will need to combine the detected DMRS sequence index with 1/2 bits from PBCH payload to arrive at the correct SSB index. 
In our view, the current budget for SSB index detection in FR1 already accounts for PBCH decoding. It is noted that in FR1 asynchronous case with L = 8 SSBs, UE needs to read PBCH to figure out the half-frame indicator. Comparing the requirements for time period of SSB index detection in Table 9.3.4-3 (FR1) and 9.3.4-4 (FR2) of TS 38.133, the difference of 8 is seen in FR2 which is the typical UE Rx beam sweeping factor. Had FR1 requirements not have the budget for PBCH reading, this difference would have been more than a factor of 8.
Observation 5. Time period for time index detection in FR1 already accounts for PBCH decoding and no further budget for NR-U is needed other than those accounting for DL CCA failure. 
UE behavior in exceeding max number of unavailable SMTC occasions
In our view, the UE behavior upon exceeding max number of unavailable SMTC occasions is not clearly defined yet. When UE is in detection stage, it is logical to specify UE behavior to be restarting the procedure (e.g., PSS/SSS detection) again. However, when UE is in the measurement stage, UE should not be expected to restart the measurement procedure again and again in persistent failure of completion of a measurement period. In our view, after N unsuccessful measurement attempts, UE should restart from the detection stage again. Value of N can be further discussed in RAN4. 
Proposal 7. After N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE should restart from the detection stage again. Value of N can be further discussed in RAN4. 
Scheduling availability during measurements
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. In NR-U, same restrictions apply for existing measurements as well as new NR-U measurements (RSSI/CO). Restrictions in scheduling availability during existing measurements are discussed here. 
A significant difference in NR-U operation is that UE does not know whether the SSB to be measured is transmitted or not due to CCA uncertainty. Hence, the scheduling restrictions should apply to each SSB that UE is “scheduled” to measure regardless of whether the SSB is transmitted or not. It is not possible for UE to avoid scheduling restriction 1 symbol before the SSB because the outcome of CCA is not yet known. Similarly, UL transmission in 1 symbol after SSB that is not transmitted due to CCA is not possible since the timeline imposed on UE is too tight. Moreover, the channel access failure typically can continue to extend to 1 symbol after SSB rendering UL transmission impossible anyway.
The restrictions on scheduling availability are captured in Proposals 8 and 9 with yellow texts highlighting the differences from R15 specification. 
Proposal 8. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, and on 1 data symbol before each consecutive SSB symbols scheduled to be measured and 1 data symbol after each consecutive SSB symbols scheduled to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.

Proposal 9. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRQ measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB scheduled to be measured/RSSI symbols and 1 data symbol after each consecutive SSB scheduled to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), 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.
Conclusions
Proposal 1. If higher layer parameter timeRestrictionForChannelMeasurement is configured, L1-RSRP becomes a time-critical measurement and no extension due to DL CCA failure should be allowed so L1,max = 0 and UE reports “not valid” measurements if the reference signal is not available.
Observation 1. RAN1 specifications in terms of allocating periodic UL resources for periodic/semi-persistent reporting and retransmission of PUSCH provide the coverage needed to define UE behavior in the event of UL CCA failure. Moreover, RAN2 procedure for persistent UL LBT failure mechanism already enforces a maximum extension on reporting delay.
Proposal 2. L1-RSRP reporting delay reuses R15 reporting delay. Extension of delay due to UL CCA failure, and its maximum value, is determined by RAN1/2 specifications. More specifically, 
a. For aperiodic reporting using PUSCH, UL CCA failure is treated as NACK and PUSCH retransmission is scheduled by gNB. Maximum extension is determined by HARQ operation specified in clause 5.4.2 of TS 38.321
b. For periodic reporting using PUCCH and in the event of UL CCA failure, UE attempts retransmission of the report in the next occasion if new measurement is not available in time. Otherwise, it will transmit the new measurement in the next occasion. 
c. Semi-persistent reporting using PUCCH is the same as periodic reporting using PUCCH. Moreover,
I. If UE cannot transmit HARQ-ACK on MAC-CE activation due to UL CCA failure, UE continues to be in its previous state, i.e., it should not start L1-RSRP measurement and reporting
II. 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
d. Semi-persistent reporting using PUSCH is the same as aperiodic reporting using PUSCH with each report on PUSCH independently going through retransmission attempts as determined by HARQ operation

Proposal 3. For even-triggered reporting, UE shall abandon the measurement report when the extension UL exceeds UL,max_ref, where UL,max_ref is clearly defined by RAN1/2 specification and is determined by the max number of HARQ retransmission attempts and their UL resource allocation. RAN4 should not specify a pre-defined value UL,max_ref. 
Observation 2. The time when new measurement results become available cannot play a role in defining the max extension value. Ongoing PUSCH retransmissions will occur regardless of when the next reporting occasion or new measure results appear. This is the existing procedure in RAN1/2.
Proposal 4. The maximum value of UE measurement reporting delay extension in (event-triggered) periodic reporting is UL,max = min (UL,max_ref, Treport) where Treport is the length of one measurement report period and UL,max_ref is defined in RAN1/2 specification for even-triggered reporting (Proposal 3).
Observation 3. In the identification stage, UE cannot reliably decide on the presence or absence of an SSB based on a single sample (SMTC occasion). If it could, then R15 requirements would have used one sample for the identification stage.
Proposal 5. A NOTE to be added in each of the tables in cell identification clauses for NR-U (e.g., clause 9.2A.5.1 for intra-frequency) as in the following shown for example:
Table 9.2A.5.1-1: Time period for PSS/SSS detection
	Condition
	TPSS/SSS_sync_intra

	Max(TDRX,TSMTC)≤40
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x max(SMTC period,DRX cycle))Note 1 x CSSFintra

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

	TDRX>320
	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:   LPSS/SSS< LPSS/SSS,max is the unavailable SMTC or DRX cycles during TPSS/SSS_sync_intra, where LPSS/SSS,max=TBD.
NOTE 3:  At least one SSB index in the same SSB position index shall be detectable, as specified in clause 9.2A.2, in the time period for PSS/SSS detection.



Observation 4. Mandating a UE supporting operating in unlicensed spectrum to always monitor all candidate SSB positions during measurement phase results in increased power consumption compared to a R15 UE. In addition, in many deployments such as Industrial IoT or FBE, the rate of CCA failure is quite low. 
Proposal 6. A NOTE to be added in each of the tables in cell measurement clauses for NR-U (e.g., clause 9.2A.5.2 for intra-frequency) as in the following shown for example:
Table 9.2A.5.2-1: Measurement period for intrafrequency measurements without gaps
	Condition
	T SSB_measurement_period_intra  

	Max(TDRX,TSMTC)≤40
	max(200ms, ceil((5+Lmeas)  x Kp) x max(SMTC period,DRX cycle))Note 1 x CSSFintra

	40<Max(TDRX,TSMTC)≤320
	max(200ms, ceil(1.5x (5+Lmeas)  x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	TDRX>320
	ceil((5+Lmeas)  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:   Lmeas< Lmeas,max is the unavailable SMTC or DRX cycles during T SSB_measurement_period_intra, where Lmeas,max=TBD.
NOTE 3:   Upon exceeding Lmeas,max over the corresponding period of time, the UE has to restart the corresponding procedure.
NOTE 4:   UE considers a SMTC occasion unavailable if the SSB index of the identified cell at the detected SSB position index is not available.



Observation 5. Time period for time index detection in FR1 already accounts for PBCH decoding and no further budget for NR-U is needed other than those accounting for DL CCA failure. 
Proposal 8. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, and on 1 data symbol before each consecutive SSB symbols scheduled to be measured and 1 data symbol after each consecutive SSB symbols scheduled to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.

Proposal 9. When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRQ measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB scheduled to be measured/RSSI symbols and 1 data symbol after each consecutive SSB scheduled to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1. 

[bookmark: _GoBack]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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