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<Start of Change 1>
[bookmark: _Toc5952535]4.2A	Cell Re-selection with CCA
[bookmark: _Toc5952536]4.2A.1	Introduction
The cell reselection procedure allows the UE to select a more suitable cell and camp on it. The requirements in subsections 4.2A.2.3, 4.2A.2.4, and 4.2A.2.6, apply when at least the target cell is on a carrier frequency with CCA, and the requirements in subsections 4.2A.2.2, and 4.2A.2.5 apply when at least the camping cell is on a carrier frequency with CCA
When the UE is in either Camped Normally state or Camped on Any Cell state on a cell, the UE shall attempt to detect, synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cells indicated by the serving cell. For intra-frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency information and bandwidth information only. UE measurement activity is also controlled by measurement rules defined in TS 38.304, allowing the UE to limit its measurement activity.
In the requirements of clause 4.2A, the exceptions for side conditions apply as follows:
-	for the UE capable of CA, the applicable exceptions for side conditions are specified in Annex B, clause B.x.y for UE supporting CA in FR1.
[bookmark: _Toc5952537]4.2A.2	Requirements
[bookmark: _Toc5952538][bookmark: _Hlk1031227]4.2A.2.1	UE measurement capability
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:
-	Intra-frequency carrier, and
-	Depending on UE capability, 7 NR inter-frequency carriers, and
-	Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
-	Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers. The inter-frequency carriers include carriers on unlicensed band and/or licensed band.
4.2A.2.2	Measurement and evaluation when CCA is used on the serving cell
The UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion S defined in TS 38.304 [1] for the serving cell at least once every (1+Mn)*M1* DRX cycles in Nserv_CCA consecutive DRX cycles; where:
M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤  0.64 second,
otherwise M1=1.
Mn is the maximum separation in DRX cycles between two measurements that are used for filtering.
The UE shall filter the SS-RSRP and SS-RSRQ measurements of the serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2 but not separated in time by more than Mn, where Mn=[2].
If the UE has evaluated according to Table 4.2A.2.2-1 in Nserv_CCA consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities.
UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least Mp consecutive number of DRX cycles not available at the UE, where Mp=[4] when DRX cycle length <1.28 s, Mp=[2] when DRX cycle length ≥1.28 s.
 UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ, where Mq=[8] when DRX cycle length <1.28 s, Mq=[4] when DRX cycle length ≥1.28 s.
If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information for 10 s, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1].
Table 4.2A.2.2-1: Nserv_CCA
	DRX cycle length [s]
	Nserv_CCA [number of DRX cycles]

	0.32
	M1*4+M1*Ms

	0.64
	M1*4+M1*Ms

	1.28
	2+Ms

	2.56
	2+Ms

	Note 1:  Ms is the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE during Nserv_CCA, and Ms< Ms,max
Note2:  Ms,max=[8] for DRX cycle length < 1.28 s,
            Ms,max= [4] for DRX cycle length ≥ 1.28 s.



The UE shall restart the measurements used for serving cell evaluation if Ms exceeds Ms,max.
4.2A.2.3 	Measurements of intra-frequency NR cells when CCA is used on the serving cell and target cell
The UE shall be able to identify new intra-frequency cells with CCA and perform SS-RSRP and SS-RSRQ measurements of the identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 within Tdetect,NR_Intra_CCA when that Treselection= 0 . An intra frequency cell is considered to be detectable according to the conditions defined in Annex B.x.y for a corresponding Band.
The UE shall measure SS-RSRP and SS-RSRQ at least every Tmeasure,NR_Intra_CCA (see table 4.2A.2.3-1) for intra-frequency cells that are identified and measured according to the measurement rules.  For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE needs to detect the cell again..
Editor notes: FFS the value N and the target cell/carrier to initiate the cell detection procedure.
The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Intra_CCA/2.
The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,NR_Intra_CCA when Treselection = 0 as specified in table 4.2A.2.3-1 provided that:
when rangeToBestCell is not configured:
-	the cell is at least 3dB better ranked in FR1.
when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value [1] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 
-	if there are multiple such cells, the cell has the highest rank among them. 
· the cell is at least 3dB better ranked in FR1 if the current serving cell is among them.
When evaluating cells for reselection, the SSB side conditions apply to both serving and non-serving intra-frequency cells.
If Treselection timer has a non-zero value and the intra-frequency cell is satisfied with the reselection criteria, which are defined in TS38.304 [1], the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
Table 4.2A.2.3-1: Tdetect,NR_Intra_CCA, Tmeasure,NR_Intra_CCA and Tevaluate,NR_Intra_CCA
	DRX cycle length [s]
	Tdetect,NR_Intra_CCA [s] (number of DRX cycles)
	Tmeasure,NR_Intra_CCA [s] (number of DRX cycles)
	Tevaluate,NR_Intra_CCA
[s] (number of DRX cycles)

	0.32
	0.32x([36]+Md)xM2 
{([36]+Md)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+Me) x M2
{([16]+Me)xM2}

	0.64
	0.64x([28]+Md)  
{[28]+Md}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+Me) 
{[8]+Me}

	1.28
	1.28x([25]+Md)
{[25]+Md}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+Me) 
{[5]+Me}

	2.56
	2.56x([23]+Md)
{[23]+Md}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+Me) 
{[3]+Me}

	Note 1: M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.
Note 2: Md, Mm, Me are the number of DRX cycles with at least one SMTC where there are no SSBs available during the Tdetect,NR_Intra_CCA, Tmeasure,NR_Intra_CCA and Tevaluate,NR_Intra_CCA, and Mm ≤ Mm,max, Md ≤ Md,max and Me ≤  Me,max
Note 3: Mm,max = [16] for DRX cycle length = 0.32s; 
Mm,max = [8] for DRX cycle length = 0.64s;
Mm,max = [4] for DRX cycle length = 1.28s;
Mm,max = [4] for DRX cycle length = 2.56s.
Note 4: Md,max=[4]*Mm,max, Me,max=[2]*Mm,max.



The UE shall restart the measurements upon exceeding Mm,max, Md.max, or Me,max.

4.2A.2.4	Measurements of inter-frequency NR cells when CCA is used on the target cell
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev > SnonIntraSearchP  and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2A.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this subclause.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 within Kcarrier * Tdetect,NR_Inter + Kcarrier_CCA * Tdetect,NR_Inter_CCA  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 for reselections based on ranking or 6dB in FR1 for SS-RSRP reselections based on absolute priorities or 4dB in FR1 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier is the number of NR inter-frequency carriers on licensed band and Kcarrier_CCA is the number of NR inter-frequency carriers on unlicensed band indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B.x.y for a corresponding Band.
When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter_CCA. If after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the minimum measurement filtering requirements specified later in this section shall still be met by the UE before it makes any determination that it may stop measuring the cell. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall measure SS-RSRP or SS-RSRQ at least every Kcarrier * Tmeasure,NR_Inter + Kcarrier_CCA * Tmeasure,NR_Inter_CCA  for identified lower or equal priority inter-frequency cells. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
For a cell that is already identified, after N unsuccessful measurement attempts due to exceeding the max number of unavailable SMTC occasions, UE needs to detect the cell again..
Editor notes: FFS the value N and the target cell/carrier to initiate the cell detection procedure.
The UE shall filter SS-RSRP or SS-RSRQ measurements of each measured higher, lower and equal priority inter-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Inter_CCA/2.
The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 38.304 within Kcarrier * Tevaluate,NR_Inter + Kcarrier_CCA * Tevaluate,NR_Inter_CCA when Treselection = 0 as specified in table 4.2A.2.4-1 provided that the reselection criteria is met by
-	the condition when performing equal priority reselection and
when rangeToBestCell is not configured:
-	the cell is at least 5dB better ranked in FR1 or.
when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value [1] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 
-	if there are multiple such cells, the cell has the highest rank among them 
-	the cell is at least 5dB better ranked in FR1 if the current serving cell is among them. or
-	6dB in FR1 for SS-RSRP reselections based on absolute priorities or
-	4dB in FR1 for SS-RSRQ reselections based on absolute priorities.
When evaluating cells for reselection, the SSB side conditions apply to both serving and inter-frequency cells.
If Treselection timer has a non zero value and the inter-frequency cell is satisfied with the reselection criteria, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.
The UE is not expected to meet the measurement requirements for an inter-frequency carrier under DRX cycle=320 ms defined in Table 4.2A.2.4-1 under the following conditions:
-	TSMTC_intra = TSMTC_inter = 160 ms; where TSMTC_intra and TSMTC_inter are periodicities of the SMTC occasions configured for the intra-frequency carrier and the inter-frequency carrier respectively, and
-	SMTC occasions configured for the inter-frequency carrier occur up to 1 ms before the start or up to 1 ms after the end of the SMTC occasions configured for the intra-frequency carrier, and
-	SMTC occasions configured for the intra-frequency carrier and for the inter-frequency carrier occur up to 1 ms before the start or up to 1 ms after the end of the paging occasion [1].
Table 4.2A.2.4-1: Tdetect,NR_Inter_CCA, Tmeasure,NR_Inter_CCA and Tevaluate,NR_Inter_CCA
	DRX cycle length [s]
	Tdetect,NR_Inter_CCA [s] (number of DRX cycles)
	Tmeasure,NR_Inter_CCA [s] (number of DRX cycles)
	Tevaluate,NR_Inter_CCA
[s] (number of DRX cycles)

	0.32
	0.32x([36]+Md)xM2 
{([36]+Md)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+Me) x M2
{([16]+Me)xM2}

	0.64
	0.64x([28]+Md)  
{[28]+Md}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+Me) 
{[8]+Me}

	1.28
	1.28x([25]+Md)
{[25]+Md}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+Me) 
{[5]+Me}

	2.56
	2.56x([23]+Md)
{[23]+Md}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+Me) 
{[3]+Me}

	Note 1: M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.
Note 2: Md, Mm, Me are the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE during Tdetect,NR_Inter_CCA, Tmeasure,NR_Inter_CCA and Tevaluate,NR_Inter_CCA, and Mm ≤ Mm,max, Md ≤ Md,max and Me ≤  Me,max 
Note 3: Mm,max = [16] for DRX cycle length = 0.32s; 
Mm,max = [8] for DRX cycle length = 0.64s;
Mm,max = [4] for DRX cycle length = 1.28s;
Mm,max = [4] for DRX cycle length = 2.56s.

Note 4: Md,max=[4]*Mm,max, Me,max=[2]*Mm,max.



The UE shall restart the measurements upon exceeding Mm,max, Md.max, or Me,max.
[bookmark: _Toc5952539]4.2A.2.5	Measurements of inter-RAT E-UTRAN cells when CCA is used on the serving cell
The requirements in sub-clause 4.2.2.5 shall apply.

[bookmark: _Toc5952540]4.2A.2.6	Maximum interruption in paging reception when CCA is used on the target cell
[bookmark: _Toc5952541]UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception.
At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency and inter-frequency cell for paging reception. The interruption time shall not exceed TSI,CCA + 2*[Ttarget_cell_SMTC_period].
At inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-RAT cell. For NR to E-UTRAN cell re-selection the interruption time must not exceed TSI-EUTRA + 55 ms.
TSI_CCA is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for an NR cell.
TSI-EUTRA is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [16] for an E-UTRAN cell.
These requirements assume sufficient radio conditions, so that decoding of system information can be made without errors and does not take into account cell re-selection failure.
Editor notes: How to address unavailable SMTC occasion at UE in Ttarget_cell_SMTC_period. is FFS
4.2A.2.7	General requirements
The requirements in sub-clause 4.2.2.7 shall apply.




<End of Change 1>

<Start of Change 2>
4.2.2.4	Measurements of inter-frequency NR cells
The requirements in this section apply regardless of whether the serving cell is subject CCA or not
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 within Kcarrier * Tdetect,NR_Inter  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5 dB in FR1 or 6.5dB in FR2 for reselections based on ranking or 6dB in FR1 or 7.5dB in FR2 for SS-RSRP reselections based on absolute priorities or 4dB in FR1 and 4dB in FR2 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier is the number of NR inter-frequency carriers indicated by the serving cell. An inter-frequency cell is considered to be detectable according to the conditions defined in Annex B.1.3 for a corresponding Band.

<End of Change 2>

