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1 Introduction
In this paper, we provide our view on the remaining issues of measurement requirements for NR-U, including 
· Measurements for the UEs only supporting NR-U CA (Scenario A)
· UE capability for SFTD with CCA
· CSSF and scheduling restriction for RSSI measurements 
2 Measurements for the UEs only supporting NR-U SCell (Scenario A)  
NR-U scenarios have been discussed for NR-U as follows:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell). 
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U

However, it can be observed that, for the UEs which only supporting NR-U SCell but not NR-U PCell/PSCell, the measurements target NR-U cells need to be synchronized with PCell/PSCell, subject to MRTD of CA scenarios, because the target NR-U cells will never be configured as the PCell (e.g. handover target) or the PSCell. 
[bookmark: _Ref54277311]Observation 1: For the UEs which supporting NR-U SCell (Scenario A) but not NR-U PCell/PSCell (Scenario B, C), it is pointless when the measurement target NR-U cells are asynchronized to NR PCell/PSCell. Where the ‘asynchronized’ is as defined as MRTD of CA scenarios.

Thus, regarding the NR intra-/inter- frequency measurements with CCA, for the UE which only supporting NR-U SCell should not be required to measure the cells which are asynchronized to NR PCell/PSCell. 

[bookmark: _Ref54277320]Proposal 1: For the UEs which supporting NR-U SCell but not NR-U PCell/PSCell, the requirements of NR intra-/inter- frequency measurements with CCA are not applicable if the measurement target NR-U cells are asynchronized to the UE’s NR PCell/PSCell.
3 SFTD Measurements with CCA 
SFTD Measurements with CCA have specified in 8.1.2.4.25.2a and 8.17.2.2.a in 36.133 [3]. However, it can be observed that the UE capability of SFTD measurement is a per-UE capability and makes no differentiation for with/without CCA [4].

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	sftd-MeasNR-Neigh
Indicates whether the inter-frequency SFTD measurement with and without measurement gaps between the NR PCell and inter-frequency NR neighbour cells is supported by the UE when MR-DC is not configured. The SFTD measurement without gaps can be used when the UE supports at least one DC or CA band combination consisting of the set of the current NR serving frequencies and the NR frequency where SFTD measurement is configured. 
	UE
	No
	Yes
	No



As a result, this creates an ambiguity whether UE can further support inter-frequency SFTD measurement on unlicensed band in Rel-16, even if UE can support it on licensed band in Rel-15. 
Besides, for the UE can only support NR-U SCell (Scenario A), the SFTD measurement on the synchronized cells will be pointless, because the target cell for SFTD measurement will not be configured as SCells.
[bookmark: _Ref54277314][bookmark: _Ref47726826]Observation 2: The target cell for SFTD measurement will not be configured as SCells.
[bookmark: _Ref54277324]Proposal 2: Add an optional UE capability for supporting SFTD measurement for NR neighbor cell in unlicensed band. 
4 RSSI measurement 
4-1 RSSI measurement period when measurement gaps are not required
In the previous meeting, the following agreements have been made [1] for RSSI measurements without gap.

[bookmark: Title][bookmark: DocumentFor]Issue 2-3-1: RSSI measurement period when measurement gaps are not required
· SMTC and RMTC are overlapping
· The RSSI and CO measurement periods depend on:
· max(reportInterval, rmtc-Period*CSSFoutside_gap,i) in non-DRX when measurement gaps are not required,
· max(reportInterval, max(rmtc-Period, DRX)*CSSFoutside_gap,i ) in DRX when measurement gaps are not required,  
· CSSFoutside_gap,i takes into account the overlap between SMTC and RMTC

· SMTC and RMTC are not overlapping
· RSSI/CO measurement period is scaled with Nintra-MO, and corresponds to: 
· max(reportInterval, rmtc-Period* Nintra-MO) when DRX is not used 
· max(reportInterval, Nintra-Mo*max( 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.

Issue 2-3-4: CSSF definition outside measurement gaps
· CSSF outside measurement gaps needs also to be adapted to account for RSSI/CO measurements.


It can be observed that the CSSF outside gap needs also to be adapted to account for RSSI/CO measurements when SMTC and RMTC are overlapping and measurement gaps are not required.
As the baseline UE behavior, it should assume UEs perform RSSI measurement and SSB-based measurement in sequentially manner. In other words, The CSSF outside gaps should be additionally increased if one MO configured both for RSSI measurement with gap and SSB-based measurement gap.

[bookmark: _Ref54277327]Proposal 3: CSSF outside gaps (CSSFoutside_gap,i ) should be additionally increased if one MO configured both for RSSI measurement with gap and SSB-based measurement gap.

One example to increase CSSF for RSSI measurement is provided as below for EN-DC mode, where it is assuming the RSSI measurement shares the measurement engine with SCell. 

Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode 
	Scenario
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i for inter-frequency MO with no measurement gp outside_gap,i for FR2 SCC where neighbour cell measurement is not required

	EN-DC with FR1 only CA 
	1
	Number of configured FR1 SCell(s)+Y + Z
	N/A
	N/A
	Number of configured FR1 SCell(s)+Y

	EN-DC with
FR2 only intra band CA 
	N/A
	N/A
	1
	Number of configured FR2 SCells+Y
	Number of configured FR2 SCells+Y

	EN-DC with
FR2 only inter band CA
	N/A
	N/A
	1
	2 Note 5
	2×(Number of configured SCell(s) –1)

	EN-DC with
FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s)+Y-1+ Z)
	N/A
	2×(Number of configured SCell(s) +Y -1)
	2×(Number of configured SCell(s)+Y-1)

	EN-DC with
FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)+Y+ Z
	1
	Number of configured SCell(s) +Y
	Number of configured SCell(s)+Y



…..
Note 6:    Z is the number of MO configured with both RMTC and SSB-based measurement, while the RMTC is overlapped with SMTC, including RSSI in PSCC and SCC (assume shared engine between SSB and RSSI)


4-2 RSSI measurement period when measurement gaps are required
Issue 2-3-2: RSSI measurement period when measurement gaps are required
· When measurement gap is required, RSSI/CO measurement period corresponds to:
· max(reportInterval, max(rmtc-Period, MGRP)* CSSFwithin_gap,i) when DRX is not used 
· max(reportInterval, max(rmtc-Period, MGRP, DRXcycle length )* CSSFwithin_gap,i) when DRX is used
· where CSSFwithin-gap,i is determined in clause 9.1.5.2 for measurement conducted within measurement gaps."



Similar to RSSI measurement without gaps, for RSSI measurement with gaps, the CSSFwithin_gap,i should be needs also to be adapted to account for RSSI/CO measurements.

[bookmark: _Ref54277331]Proposal 4: CSSF within measurement gaps (CSSFwithin_gap,i ) needs also to be adapted to account for inter-frequency RSSI/CO measurements and intra-frequency RSSI/CO measurements with gaps.

Similarly, it should also assume UEs perform RSSI measurement and SSB-based measurement in sequentially manner as the baseline UE behavior. In other words, if one MO is configured with both of RMTC RSSI and SSB-based measurement, the CSSF within gap should be increased by 2. 
  
[bookmark: _Ref54277334]Proposal 5: Regarding the CSSF within measurement gaps (CSSFwithin_gap,i ), a MO should be counted twice, if the MO with both SSB based measurerment and RSSI/CO measurement which are candidates to be measured in gap j where the measurement object i is also a candidate.
4-3 Scheduling restriction due to RSSI measurement
Issue 2-4-3: Exact definition of scheduling restriction during RSSI/CO measurements
· 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.
· 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.
· FFS: whether it is necessary to include the restriction 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


Regarding the scheduling restriction, the “+1/-1 symbol” would be not needed when the timing is based on serving cells. 

[bookmark: _Ref54277337]Proposal 6: It is not necessary to include the restriction 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.

However, it would be needed to further clarify the exact UL symbols that UE is not expected to transmit. As illustrated below, there would be 2 UL symbols will be impacted by the RSSI symbols.   

[image: ]

Thus, we propose the following clarification: 
[bookmark: _Ref54277340]Proposal 7:  Add clarification for UL scheduling restriction as “The UE is not expected to transmit PUCCH/PUSCH/SRS on the UL symbols which are overlapping in time with the RSSI measurement symbols configured by RMTC”.



5 Summary
In this paper, measurement requirements for NR-U have been discussed. We have the following observations and proposals:
Observation 1: For the UEs which supporting NR-U SCell (Scenario A) but not NR-U PCell/PSCell (Scenario B, C), it is pointless when the measurement target NR-U cells are asynchronized to NR PCell/PSCell. Where the ‘asynchronized’ is as defined as MRTD of CA scenarios.
Proposal 1: For the UEs which supporting NR-U SCell but not NR-U PCell/PSCell, the requirements of NR intra-/inter- frequency measurements with CCA are not applicable if the measurement target NR-U cells are asynchronized to the UE’s NR PCell/PSCell.
Observation 2: The target cell for SFTD measurement will not be configured as SCells.
Proposal 2: Add an optional UE capability for supporting SFTD measurement for NR neighbor cell in unlicensed band.
Proposal 3: CSSF outside gaps (CSSFoutside_gap,i ) should be additionally increased if one MO configured both for RSSI measurement with gap and SSB-based measurement gap.
Proposal 4: CSSF within measurement gaps (CSSFwithin_gap,i ) needs also to be adapted to account for inter-frequency RSSI/CO measurements and intra-frequency RSSI/CO measurements with gaps.
Proposal 5: Regarding the CSSF within measurement gaps (CSSFwithin_gap,i ), a MO should be counted twice, if the MO with both SSB based measurerment and RSSI/CO measurement which are candidates to be measured in gap j where the measurement object i is also a candidate
[bookmark: _GoBack]Proposal 6: It is not necessary to include the restriction 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.
Proposal 7:  Add clarification for UL scheduling restriction as “The UE is not expected to transmit PUCCH/PUSCH/SRS on the UL symbols which are overlapping in time with the RSSI measurement symbols configured by RMTC”.
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