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<Start of Change>
[bookmark: _Toc383690637]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [26] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [26].
1x RTT	CDMA2000 1x Radio Transmission Technology
ABS	Almost Blank Subframe
ARQ	Automatic Repeat Request
AP	Access Point
AWGN	Additive White Gaussian Noise
BCCH	Broadcast Control Channel
BCH	Broadcast Channel
CA	Carrier Aggregation
CC	Component Carrier 
CCA	Clear Channel Assessment
CCCH SDU	Common Control Channel SDU
CE	Coverage Enhancement
CGI	Cell Global Identifier
CPICH	Common Pilot Channel
CPICH Ec/No	CPICH Received energy per chip divided by the power density in the band
CRS	Cell-specific Reference Signals
C-RNTI	Cell RNTI
CSI	Channel-State Information
CSI-RS	CSI Reference Signal
DAPS	Dual Active Protocol Stack
DC	Dual Connectivity
DCCH	Dedicated Control Channel
DL	Downlink
DMTC	Discovery signal Measurement Timing Configuration
DRX	Discontinuous Reception
DTCH	Dedicated Traffic Channel
DUT	Device Under Test
E-CID	Enhanced Cell-ID (positioning method)
ECGI	Evolved CGI
eDRX_IDLE	Extended IDLE-mode DRX
eDRX_CONN	Extended CONNECTED-mode DRX
eNB	E-UTRAN NodeB
EN-DC	E-UTRA-NR Dual Connectivity
E-SMLC	Enhanced Serving Mobile Location Centre
E-UTRA	Evolved UTRA
E-UTRAN	Evolved UTRAN
FDD	Frequency Division Duplex
FS3	Frame Structure type 3
GERAN	GSM EDGE Radio Access Network
GNSS	Global Navigational Satellite System
GSM	Global System for Mobile communication
HARQ	Hybrid Automatic Repeat Request
HD-FDD	Half-Duplex FDD
HO	Handover
HRPD	High Rate Packet Data
IDC	In-Device Coexistence
IEEE	Institute of Electrical and Electronics Engineers
LBT	Listen before talk
LPP	LTE Positioning Protocol
LWA	LTE-WLAN Aggregation
MAC 	Medium Access Control
MCG	Master Cell Group
MeNB	Master eNB
MBMS	Multimedia Broadcast Multicast Service
MBSFN	Multimedia Broadcast multicast service Single Frequency Network
MBSFN ABS	MBSFN Almost Blank Subframe
MDT	Minimization of Drive Tests
MGRP	Measurement Gap Repetition Period
MIB	Master Information Block
MPDCCH	MTC Physical Downlink Control Channel
NCSG	Network Controlled Small Gap
NE-DC	NR-E-UTRA Dual Connectivity
NG-RAN	NG  Radio Access Network
NGEN-DC	NG-RAN E-UTRA-NR Dual Connectivity
NR	New Radio
NSA	Non-standalone
NPBCH	Narrowband Physical Broadcast CHannel
NPDCCH	Narrowband Physical Downlink Control CHannel
NPDSCH	Narrowband Physical Downlink Shared CHannel
NPRACH	Narrowband Physical Random Access CHannel
NPUSCH	Narrowband Physical Uplink Shared CHannel
NPSS	Narrowband Primary Synchronization Signal
NRS	Narrowband Refernce Signal
NRSRP	Narrowband Reference Signal Received Power
NRSRQ	Narrowband Reference Signal Received Quality
NSCH	Narrowband Synchronization Channel
NSSS	Narrowband Secondary Synchronization Signal
OCNG	OFDMA Channel Noise Generator
OFDM	Orthogonal Frequency Division Multiplexing
OFDMA	Orthogonal Frequency Division Multiple Access
OTDOA	Observed Time Difference of Arrival
PBCH	Physical Broadcast Channel
PCC	Primary Component Carrier
P-CCPCH	Primary Common Control Physical Channel
PCell	Primary Cell
PCFICH	Physical Control Format Indicator CHannel
PDCCH	Physical Downlink Control CHannel
PDSCH	Physical Downlink Shared CHannel
PHICH	Physical Hybrid-ARQ Indicator CHannel
PLMN	Public Land Mobile Network
PMCH	Physical Multicast Channel
PRACH	Physical Random Access CHannel
ProSe	Proximity-based Services
PRS	Positioning Reference Signal
PSBCH	Physical Sidelink Broadcast CHannel
PSCCH	Physical Sidelink Control Channel
PSCell	Primary SCell
PSS	Primary Synchronization Signal
PSSCH	Physical Sidelink Shared CHannel
psTAG	Primary Secondary Timing Advance Group
pTAG	Primary Timing Advance Group
PTW	Paging Time Window
PUCCH	Physical Uplink Control CHannel
PUSCH	Physical Uplink Shared Channel
RS-SINR	Reference Signal Signal to Noise and Interference Ratio
RSCP	Received Signal Code Power
RSRP	Reference Signal Received Power
RSRQ	Reference Signal Received Quality
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
QAM	Quadrature Amplitude Modulation
RACH	Random Access Channel
RAT	Radio Access Technology
RNC	Radio Network Controller
RNTI	Radio Network Temporary Identifier
RRC	Radio Resource Control
RRM	Radio Resource Management
RSS	Resynchronization Signal
SAB	Satellite access band
SAN	Satellite access node
SCC	Secondary Component Carrier
SCE	Small Cell Enhancement
SCH	Synchronization Channel
SCell	Secondary Cell
SCG	Secondary Cell Group
SCS	Subcarrier spacing
SDU	Service Data Unit
SeNB	Secondary eNB
SFN	System Frame Number
SI	System Information
SIB	System Information Block
SLSS	SideLink Synchronization Sequence
SON	Self Optimized Network
SPDCCH	Short Physical Downlink Control channel
SPUCCH	Short Physical Uplink Control channel
SRS	Sounding Reference Signal
SS-RSRP	Synchronization Signal based Reference Signal Received Power
SS-RSRQ	Synchronization Signal based Reference Signal Received Quality
SS-SINR	Synchronization Signal based Signal to Noise and Interference Ratio
SSB	Synchronization Signal Block
SSS	Secondary Synchronization Signal
SSTD	SFN and subframe time difference
sTAG	Secondary Timing Advance Group
TAG	Timing Advance Group
TDD	Time Division Duplex
TP	Transmission Point
TTI	Transmission Time Interval
UE	User Equipment
UL	Uplink
UMTS	Universal Mobile Telecommunication System
UTRA	Universal Terrestrial Radio Access
UTRAN	Universal Terrestrial Radio Access Network
V2V	Vehicle to Vehicle
V2X	Vehicle to Everything
WLAN	Wireless Local Area Network
WB-RSRQ	Wide Bandwith RSRQ
<Next Change>
[bookmark: _Toc525607245]3.5.1A	Groups of bands for satellite access
The grouping of bands for satellite access for NB-IOT is specified in Table 3.5.1A-1.
Table 3.5.1A-1: Band groups for NB-IoT for satellite access 
	Group
	E-UTRA FDD

	
	Band group notation
	Operating bands

	A
	NFDD_SAB_A
	

	B
	NFDD_SAB_B
	

	C
	NFDD_SAB_C
	

	D
	NFDD_SAB_D
	

	E
	NFDD_SAB_E
	

	F
	NFDD_SAB_F
	

	G
	NFDD_SAB_G
	255, 256

	H
	NFDD_SAB_H
	

	I
	NFDD_SAB_I
	

	J
	NFDD_SAB_J
	

	K
	NFDD_SAB_K
	

	L
	NFDD_SAB_L
	

	M
	NFDD_SAB_M
	

	N
	NFDD_SAB_N
	



The grouping of bands for satellite access for category M1 is specified in Table 3.5.1A-2.
Table 3.5.1A-2: Band groups for category M1 for satellite access
	Group
	E-UTRA FDD

	
	Band group notation
	Operating bands

	A
	FDD-M1_SAB_A
	255

	B
	FDD-M1_SAB_B
	256

	C
	FDD-M1_SAB_C
	

	D
	FDD-M1_SAB_D
	

	E
	FDD-M1_SAB_E
	

	F
	FDD-M1_SAB_F
	

	G
	FDD-M1_SAB_G
	

	H
	FDD-M1_SAB_H
	

	I
	FDD-M1_SAB_I
	

	J
	FDD-M1_SAB_J
	

	K
	FDD-M1_SAB_K
	

	L
	FDD-M1_SAB_L
	

	M
	FDD-M1_SAB_M
	

	N
	FDD-M1_SAB_N
	




<Next Change>
4.6A	Cell Selection and Re-selection Requirements for UE category NB-IoT for Satellite Access    
The NB-IoT applicability of the requirements in section 4.6A is defined in Section 3.6.1. The requirements in this subclause apply if UE category NB1 is in normal and enhanced coverage area of the serving cell served by a satellite access node.
4.6A.1	Cell Selection
After a UE has switched on and a PLMN has been selected, the Cell selection process takes place, as described in TS36.304. This process allows the UE to select a suitable cell where to camp on in order to access available services. In this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).
4.6A.2	Cell Re-selection for UE category NB-IoT for Satellite Access    
The cell reselection procedure allows the UE to select a more suitable cell and camp on it.
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 and inter-frequency cells indicated by the serving NB-IoT cell. For intra-frequency and inter-frequency cells the serving NB-IoT 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 TS36.304, allowing the UE to limit its measurement activity.
If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is out of coverage, the UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after t-Service [2] when the serving cell stop serving the area.
Editor’s note: For NGSO, FFS whether to clarify the UE shall meet the IDLE mode requirements after time period of X + ‘t-ServiceStart-r17’, where X is time until the UE acquires the system information carrying Ephemeris.
Editor’s note: For NGSO, FFS whether to revise the relaxed requirements based on t-Service.
4.6A.2.1	Measurement and evaluation of serving NB-IoT cell for UE category NB1 in normal coverage
The UE shall measure the NRSRP and NRSRQ level of the serving NB-IoT cell on the anchor carrier and evaluate the cell selection criterion S defined in clause 5.2.3.2 in [1] for the serving NB-IoT cell on the anchor carrier at least every DRX cycle. 
The UE shall filter the NRSRP and NRSRQ measurements of the NB-IoT 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.
If the UE is configured for receiving paging on the non-anchor carrier then the UE shall evaluate the cell selection criterion S defined in clause 5.2.3.2a in [1] for the serving NB-IoT cell on non-anchor carrier at least every DRX cycle.
The UE is allowed to measure NRSRP level of the serving NB-IoT cell, assuming that nrs-NonAnchor-config is enabled indicated by higher layer defined in clause 10.2.6 TS 36.211 [16], on non-anchor carrier provided that:
-	The relaxed monitoring criteria defined in TS 36.304 clause 5.2.4.12 are met, 
-	Transmit power difference of the signals/channels between anchor- and non-anchor carriers is signalled to the UE, via the existing parameter nrs-PowerOffsetNonAnchor, and
-	UE is not configured with any positioning measurements. 
When UE measures the NRSRP on non-anchor carrier, UE shall compare the measurements from anchor carrier and non-anchor carrier at least once every one hour by the following inequality:
| NRSRPanchor – (NRSRPnon-anchor -  nrs-PowerOffsetNonAnchor) | ≤ 10 dB
where NRSRPanchor is the NRSRP measurement on anchor carrier and NRSRPnon-anchor is the NRSRP measurement on non-anchor carrier. The measurement for comparison shall use at least 2 measurements for filtering. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2. If the measurement for comparison satisfy the inequality, UE is allowed to perform RRM measurements on the non-anchor carrier until the next comparison takes place or until the relaxed monitoring conditions are no longer met. UE shall perform NRSRP measurement on anchor carrier if the inequality is not satisfied until the next comparison takes place.
When all the conditions for measuring NRSRP on non-anchor carrier are satisfied, the UE shall filter the NRSRP of the serving NB-IoT cell using at least 2 measurements spaced by at least DRX cycle/2, where the measurements used for the filtering may include measurements on anchor carrier and on non-anchor carrier.
If the UE is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.6A.2.1-1 in Nserv_NB -NC consecutive DRX cycles that the serving NB-IoT cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving NB-IoT cell, regardless of the measurement rules currently limiting UE measurement activities. If the UE is configured with eDRX_IDLE cycle and has evaluated according to Table 4.6A.2.1-2 in Nserv_NB-NC consecutive DRX cycles within a single PTW that the serving NB-IoT cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving NB-IoT cell, regardless of the measurement rules currently limiting UE measurement activities. Additionally, if the UE is configured with t-Service [2], the UE should start measurements of the neighbour cells indicated by the serving cell before t-Service is reached according to the requirements provided in clause [4.6A.2.2] and [4.6A.2.5].
If t-Service is not provided nor applicable, and if the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency and inter-frequency information indicated in the system information during the time T, the UE shall initiate cell selection procedures for the selected PLMN as defined in [1], where T=40 s if the UE is not configured with eDRX_IDLE cycle, and T=MAX(40 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.
If t-Service is provided and applicable of the serving cell then the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 36.304 when any of the following conditions is fulfilled:
-	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 within 40 s since time instance T1 provided that t-Service > T1 or
-	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 within 40 s since the time instance t-Service.
-	Where, T1 is the time instance in seconds when the UE has determined that the serving cell does not fulfil the cell selection criterion S.
When the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities, then after t-service-r17 is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage.
Editor's Note: Definition of in coverage is FFS

Table 4.6A.2.1-1: Nserv_NB-NC
	DRX cycle length [s]
	Nserv_NB-IoT-NC [number of DRX cycles]

	0.32
	2

	0.64
	2

	1.28
	2

	2.56
	2

	5.12
	2

	10.24
	2



Table 4.6A.2.1-2: Nserv_NB-NC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Nserv_NB-IoT-NC [number of DRX cycles]

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥2.56 (1)
	2

	
	0.64
	≥2.56 (1)
	2

	
	1.28
	≥5.12 (2)
	2

	
	2.56
	≥7.68 (3)
	2

	
	5.12
	≥12.8 (5)
	2

	
	10.24
	≥23.04 (9)
	2

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
4.6A.2.1A	Measurement and evaluation of serving NB-IoT cell for HD-FDD UE category NB1 in normal coverage when configured with WUS
The UE which supports wakeUpSignal [2] shall meet the requirement defined for the DRX cycle length of N*DRX_cycle in Section 4.6A.2.1, provided the following conditions are met:
-	WUS has been configured in the serving NB-IoT cell using WUS-Config-NB-r15 [2], and
-	The serving cell measurement relaxation is signalled as n by the network using numDRX-CycleRelaxed-r15, and
-	Serving cell S criteria is met with at least 2 dB margin.
-	the relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, and
, where the relaxation factor N is given by Table 4.6A.2.1A-1. Otherwise the requirements defined for the configured DRX cycle length in Section 4.6A.2.1 shall apply.
The UE shall further meet the requirements in section 4.6A.2.1 during time period T0 after following occasions:
-	after the end of reception of latest paging message, or
-	from the moment UE has switched from RRC_CONNECTED state to RRC_IDLE state.
T0 = N*DRX cycle if the UE is not configured with eDRX_IDLE cycle where the value of N specified in Table 4.6A.2.1A-1;
T0 = one eDRX IDLE cycle if the UE is configured with eDRX_IDLE cycle;

Table 4.6A.2.1A-1: The relaxation factor N for a UE not configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	0.32
	Min(n , 8)

	0.64
	Min(n , 8)

	1.28
	Min(n , 8)

	2.56
	Min(n , 4)

	5.12
	Min(n , 2)

	10.24
	1

	NOTE:	n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].



Table 4.6A.2.1A-2: The relaxation factor N for a UE configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] 

	0.32
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 8)
	Min(n , 8)

	0.64
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 8)

	1.28
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)

	2.56
	N/A
	N/A
	1
	Min(n , 2)
	Min(n , 4)

	5.12
	N/A
	N/A
	N/A
	1
	Min(n , 2)

	10.24
	N/A
	N/A
	N/A
	N/A
	1

	NOTE:	n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].



4.6A.2.2	Measurements of intra-frequency NB-IoT cells for UE category NB1 in normal coverage
The UE shall be able to identify new intra-frequency cells and perform NRSRP measurements of 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 TS36.304 within Ksatellite*Tdetect,NB_Intra_NC when Treselection= 0 .  An intra frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot defined in Annex B.1.4 for a corresponding Band.
The UE shall measure NRSRP at least every Ksatellite*Tmeasure,NB_Intra_NC for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter NRSRP 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 Ksatellite*Tmeasure,NB_Intra-NC/2
The UE shall not consider an NB-IoT neighbour cell in cell reselection if it is indicated as not allowed in the measurement control system information of the serving NB-IoT 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 Ksatellite*Tevaluate,NB_intra-NC when Treselection = 0, provided that the cell is at least XdB better ranked, where ‘X’ is specified in Table 4.6A.2.4-3. When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot apply to both serving and non-serving NB-IoT intra-frequency cells.
The paraemter Ksatellite is the scaling factor for measurements correspond to multiple NGSO satellites. Ksatellite = TBD
If Treselection timer has a non zero value and the intra-frequency cell is better ranked than the serving NB-IoT cell, the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate, NB_intra_NC are specified in Table 4.6A.2.2-1. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Intra -NC, Tmeasure,NB_Intra_NC and Tevaluate, NB_intra-NC are specified in Table 4.6A.2.2-2, where the requirements apply provided that the serving NB-IoT cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate, NB_intra_NC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate, NB_intra_NC are specified in Table 4.6A.2.2-1 starting from at least [K] before ‘t-Service-r17’.

Table 4.6A.2.2-1 : Tdetect,NB_Intra -NC, Tmeasure,NB_Intra -NC and Tevaluate, NB_intra -NC
	DRX cycle length [s]
	Tdetect,NB_Intra_NC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_NB_NC [s] (number of DRX cycles)
	Tevaluate,NB_intra_NB_NC
[s] (number of DRX cycles)

	0.32
	26 (80)
	1.28 (4)
	5.12 (16)

	0.64
	26 (40)
	1.28 (2)
	5.12 (8)

	1.28
	51 (40)
	1.28 (1)
	6.5 (5)

	2.56
	51 (20)
	2.56 (1)
	7.68 (3)

	5.12
	102 (20)
	5.12 (1)
	10.24 (2)

	10.24
	102 (10)
	10.24 (1)
	20.48 (2)



Table 4.6A.2.2-2: Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate,NB_intra_NC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra -NC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_NC [s] (number of DRX cycles)
	Tevaluate,NB_intra_NC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥ 2.56 (1)
	
 (20)
	1.28 (4)
	2.56 (8)

	
	0.64
	≥ 2.56 (1)
	
	1.28 (2)
	2.56 (4)

	
	1.28
	≥ 5.12 (2)
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥ 7.68 (3)
	
	2.56 (1)
	5.12 (2)

	
	5.12
	≥ 12.8 (5)
	
	5.12 (1)
	10.24 (2)

	
	10.24
	≥ 23.04 (9)
	
	10.24 (1)
	20.48 (2)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
If all the relaxed monitoring criteria defined in clause 5.2.4.12 [1] are fulfilled then the UE’s intra-frequency measurement is not required to meet Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate,NB_intra_NC as defined in Table 4.6A.2.2-1 and Table 4.6A.2.2-2.
If t-Service is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before t-Service is reached, regardless of the rules currently limiting the UE measurement activities, and when to start the detection, measurement and evaluation on neighbour cells is up to UE implementation. This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of t-Service is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Ttrigger. 
	Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC),
where
-	Pcarrier is the number of inter-frequency carriers for which carrier frequency information was provided by the serving NB-IoT cell,
-	Tdetect,NB_Intra_NC is defined in [4.6A.2.2], and Tdetect,NB_Inter_NC is defined in [4.6A.2.5].
The requirements in this clause apply provided that the valid information for the satellite serving the target cell has been provided by the serving cell.


4.6A.2.3	Measurement and evaluation of serving NB-IoT cell for UE category NB1 in enhanced coverage
The UE shall measure the NRSRP and NRSRQ level of the serving NB-IoT cell on the anchor carrier and evaluate the cell selection criterion S defined in clause 5.2.3.2 in [1] for the serving NB-IoT cell on the anchor carrier at least every DRX cycle.
The UE shall filter the NRSRP and NRSRQ measurements of the serving NB-IoT cell using at least 4 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.
If the UE is configured for receiving paging on the non-anchor carrier then the UE shall evaluate the cell selection criterion S defined in clause 5.2.3.2a in [1] for the serving NB-IoT cell on non-anchor carrier at least every DRX cycle.
The UE is allowed to measure NRSRP level of the serving NB-IoT cell, assuming that nrs-NonAnchor-config is enabled indicated by higher layer defined in clause 10.2.6 TS 36.211 [16], on non-anchor carrier provided that:
-	The relaxed monitoring criteria defined in TS 36.304 clause 5.2.4.12 are met,
-	Transmit power difference of the signals/channels between anchor- and non-anchor carriers is signalled to the UE, via the existing parameter nrs-PowerOffsetNonAnchor, 
-	UE is not configured with any positioning measurements.  
-	nB configured by higher layer is not equal to 4T. 
When all the conditions for measuring NRSRP on non-anchor carrier are satisfied, the UE shall filter the NRSRP of the serving NB-IoT cell using at least 4 measurements, where the measurements used for the filtering may include measurements on anchor carrier and on non-anchor carrier.
If the UE is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.6A.2.3-1 in Nserv_NB_EC consecutive DRX cycles that the serving NB-IoT cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving NB-IoT cell, regardless of the measurement rules currently limiting UE measurement activities. If the UE is configured with eDRX_IDLE cycle and has evaluated according to Table 4.6A.2.3-2 in Nserv_NB -EC consecutive DRX cycles within a single PTW that the serving NB-IoT cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving NB-IoT cell, regardless of the measurement rules currently limiting UE measurement activities. Additionally, if the UE is configured with t-Service [2], the UE should start measurements of the neighbour cells indicated by the serving cell before t-Service is reached according to the requirements provided in clause [4.6A.2.4] and [4.6A.2.6].
If t-Service is not provided nor applicable, and if the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency and inter-frequency information indicated in the system information during the time T, the UE shall initiate cell selection procedures for the selected PLMN as defined in [1], where T= 80 s if the UE is not configured with eDRX_IDLE cycle, and T=MAX(80 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.
If t-Service is provided and applicable of the serving cell then the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 36.304 when any of the following conditions is fulfilled:
-	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 within 80 s since time instance T1 provided that t-Service > T1 or
-	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 within 80 s since the time instance t-Service.
-	Where, T1 is the time instance in seconds when the UE has determined that the serving cell does not fulfil the cell selection criterion S.
When the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities, then after t-service-r17 is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage.
Editor's Note: Definition of in coverage is FFS


Table 4.6A.2.3-1: Nserv_NB_EC
	DRX cycle length [s]
	Nserv_NB -EC [number of DRX cycles]

	0.32
	4

	0.64
	4

	1.28
	4

	2.56
	4

	5.12
	4

	10.24
	4



Table 4.6A.2.3-2: Nserv_NB_EC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Nserv_NB_EC [number of DRX cycles]

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥ 2.56 (1)
	4

	
	0.64
	≥ 5.12 (2)
	4

	
	1.28
	≥ 7.68 (3)
	4

	
	2.56
	≥ 12.8 (5)
	4

	
	5.12
	≥ 23.04 (9)
	4

	
	10.24
	≥ 43.52 (17)
	4

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.

4.6A.2.3A	Measurement and evaluation of serving NB-IoT cell for HD-FDD UE category NB1 in enhanced coverage when configured with WUS
The UE which supports wakeUpSignal [2] shall meet the requirement defined for the DRX cycle length of N*DRX_cycle in Section 4.6A.2.3, provided the following conditions are met:
-	WUS has been configured in the serving NB-IoT cell using WUS-Config-NB-r15 [2], and
-	The serving cell measurement relaxation is signalled as n by the network using numDRX-CycleRelaxed-r15, and
-	Serving cell S criteria is met with at least 2 dB margin.
-	the relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, and
, where the relaxation factor N is given by Table 4.6A.2.3A-1. Otherwise the requirements defined for the configured DRX cycle length in Section 4.6A.2.3 shall apply.
The UE shall further meet the requirements in section 4.6A.2.3 during time period T0 after following occasions:
-	after the end of reception of latest paging message, or
-	from the moment UE has switched from RRC_CONNECTED state to RRC_IDLE state.
T0 = N*DRX cycle if the UE is not configured with eDRX_IDLE cycle where the value of N specified in Table 4.6A.2.3A-1;
T0 = one eDRX IDLE cycle if the UE is configured with eDRX_IDLE cycle;
Table 4.6A.2.3A-1: The relaxation factor N for a UE not configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	0.32
	Min(n , 8)

	0.64
	Min(n , 8)

	1.28
	Min(n , 8)

	2.56
	Min(n , 4)

	5.12
	Min(n , 2)

	10.24
	1

	NOTE:	n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].



Table 4.6A.2.3A-2: The relaxation factor N for a UE configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	
	2.56 ≤ PTW length [s] < 5.12
	5.12≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] < 43.52
	43.52 ≤ PTW length [s] 

	0.32
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 8)
	Min(n , 8)

	0.64
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 8)

	1.28
	N/A
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)

	2.56
	N/A
	N/A
	N/A
	1
	Min(n , 2)
	Min(n , 4)

	5.12
	N/A
	N/A
	N/A
	N/A
	1
	Min(n , 2)

	10.24
	N/A
	N/A
	N/A
	N/A
	N/A
	1

	NOTE:	n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].



4.6A.2.4	Measurements of intra-frequency NB-IoT cells for UE category NB1 in enhanced coverage
The UE shall be able to identify new intra-frequency cells and perform NRSRP measurements of 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 TS36.304 within Ksatellite*Tdetect,NB_Intra_EC when that Treselection= 0 .  An intra frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot defined in Annex B.1.4 for a corresponding Band.
The UE shall measure NRSRP at least every Ksatellite*Tmeasure,NB_Intra_EC for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter NRSRP 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 Ksatellite*Tmeasure,NB_Intra_ EC/2
The UE shall not consider a NB-IoT neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving NB-IoT 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 Ksatellite*Tevaluate,NB_intra_EC when Treselection = 0, provided that the cell is at least XdB better ranked, where ‘X’ is specified in Table 4.6A.2.4-3. When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot apply to both serving and non-serving NB-IoT intra-frequency cells.
The paraemter Ksatellite is the scaling factor for measurements correspond to multiple NGSO satellites. Ksatellite = TBD
If Treselection timer has a non zero value and the intra-frequency cell is better ranked than the serving NB-IoT cell, the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC are specified in Table 4.6A.2.4-1. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC are specified in Table 4.6A.2.4-2, where the requirements apply provided that the serving NB-IoT cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate, NB_intra_NC are specified in Table 4.6A.2.4-1 starting from at least [K] before ‘t-Service-r17’.

Table 4.6A.2.4-1 : Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate, NB_intra_EC
	SCH Ês/Iot of neighboring cell: Q2
	DRX cycle length [s]
	Tdetect,NB_Intra_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_ EC [s] (number of DRX cycles)
	Tevaluate,NB_intra_ EC
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	256 (800)
	1.28 (4)
	10.24 (32)

	
	0.64
	266 (415)
	1.28 (2)
	10.24 (16)

	
	1.28
	532 (415) 
	1.28 (1)
	12.8 (10)

	
	2.56
	532 (208) 
	2.56 (1)
	15.36 (6)

	
	5.12
	1063 (208) 
	5.12 (1)
	20.48 (4)

	
	10.24
	1063 (104) 
	10.24 (1)
	30.72 (3)

	Q2-6
	0.32
	26 (80)
	1.28 (4)
	10.24 (32)

	
	0.64
	29 (45)
	1.28 (2)
	10.24 (16)

	
	1.28
	58 (45)
	1.28 (1)
	12.8 (10)

	
	2.56
	59 (23)
	2.56 (1)
	15.36 (6)

	
	5.12
	113 (22)
	5.12 (1)
	20.48 (4)

	
	10.24
	113 (11)
	10.24 (1)
	30.72 (3)



Table 4.6A.2.4-2: Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate,NB_intra_EC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Intra_EC [s] (number of DRX cycles)
	Tmeasure,NB_Intra_EC [s] (number of DRX cycles)
	Tevaluate,NB_intraEC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥12.8 (5)
	
 (406)
	1.28 (4)
	10.24 (32)

	
	0.64
	≥12.8 (5)
	
	1.28 (2)
	10.24 (16)

	
	1.28
	≥15.36 (6)
	
	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



Table 4.6A.2.4-3: Conditions on NSCH Ês/Iot of identified and of the neighbour cell
	NSCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell NSCH Ês/Iot: Q2
	Cell Reselection Margin
‘X’

	-15≤Q1<-6
	-15≤ Q2 < -6
	8.3

	-15≤Q1<-6
	Q2 -6
	8.3

	Q1  -6
	Q2 -6
	4



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
If all the relaxed monitoring criteria defined in clause 5.2.4.12 [1] are fulfilled then the UE’s intra-frequency measurement is not required to meet Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate,NB_intra_EC as defined in Table 4.6A.2.4-1 and Table 4.6A.2.4-2.
If t-Service is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before t-Service is reached, regardless of the rules currently limiting the UE measurement activities, and when to start the detection, measurement and evaluation on neighbour cells is up to UE implementation. This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of t-Service is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Ttrigger. 
	Ttrigger = max(Tdetect,NB_Intra_EC , Pcarrier * Tdetect,NB_Inter_EC),
where
-	Pcarrier is the number of inter-frequency carriers for which carrier frequency information was provided by the serving NB-IoT cell,
-	Tdetect,NB_Intra_EC is defined in [4.6A.2.4], and Tdetect,NB_Inter_EC is defined in [4.6A.2.6].
The requirements in this clause apply provided that the valid information for the satellite serving the target cell has been provided by the serving cell.

4.6A.2.5	Measurements of inter-frequency NB cells for UE category NB1 in normal coverage
The UE shall be able to identify new inter-frequency cells and perform NRSRP measurements of identified inter-frequency cells if carrier frequency information is provided by the serving NB-IoT cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev ≤ SnonIntraSearchP then the UE shall search for and measure inter-frequency layers in preparation for possible reselection. 
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Ksatellite *Pcarrier * Tdetect,NB_Inter_NC, if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving NB-IoT cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least Y dB, where Pcarrier is the number of inter-frequency carriers for which carrier frequency information was provided by the serving NB-IoT cell and ‘Y’ is specified by Table 4.6A.2.6-3 (when Q1 -6 dB). An inter-frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot defined in Annex B.1.5 for a corresponding Band.
The UE shall filter NRSRP measurements of each measured 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 Ksatellite *Tmeasure, Inter_NB-IoT_NC/2.
If an inter-frequency cell 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 36.304 within Ksatellite * Pcarrier * Tevaluate,NB_Inter_NC. When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot apply to both serving and inter-frequency cells.
The paraemter Ksatellite is the scaling factor for measurements correspond to multiple NGSO satellites. Ksatellite = TBD
If Treselection timer has a non zero value and the inter-frequency cell is better ranked than the serving NB-IoT cell, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6A.2.5-1. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6A.2.5-2, where the requirements apply provided that the serving NB-IoT cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6A.2.5-1 starting from at least [K] before ‘t-Service-r17’.

Table 4.6A.2.5-1 : Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate,NB_Inter_NC
	DRX cycle length [s]
	Tdetect,NB_Inter_ NC [s] (number of DRX cycles)
	Tmeasure,NB_Inter_ NC [s] (number of DRX cycles)
	Tevaluate,NB_Inter_ NC
[s] (number of DRX cycles)

	0.32
	26 (80)
	1.28 (4)
	5.12 (16)

	0.64
	26 (40)
	1.28 (2)
	5.12 (8)

	1.28
	51 (40)
	1.28 (1)
	6.5 (5)

	2.56
	51 (20)
	2.56 (1)
	7.68 (3)

	5.12
	102 (20)
	5.12 (1)
	10.24 (2)

	10.24
	102 (10)
	10.24 (1)
	20.48 (2)



Table 4.6A.2.5-2: Tdetect,NB_Inter_ NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_ NC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Inter_NC [s] (number of DRX cycles)
	Tmeasure,NB_Inter_NC [s] (number of DRX cycles)
	Tevaluate,NB_inter_ NC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥ 2.56 (1)
	
 (20)
	1.28 (4)
	2.56 (8)

	
	0.64
	≥ 2.56 (1)
	
	1.28 (2)
	2.56 (4)

	
	1.28
	≥5.12 (2)
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥7.68 (3)
	
	2.56 (1)
	5.12 (2)

	
	5.12
	≥12.8 (5)
	
	5.12 (1)
	10.24 (2)

	
	10.24
	≥23.04 (9)
	
	10.24 (1)
	20.48 (2)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
If all the relaxed monitoring criteria defined in clause 5.2.4.12 [1] are fulfilled then the UE’s inter-frequency measurement is not required to meet Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate,NB_intra_EC as defined in Table 4.6A.2.5-1 and Table 4.6A.2.5-2.
If t-Service is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before t-Service is reached, regardless of the rules currently limiting the UE measurement activities, and when to start the detection, measurement and evaluation on neighbour cells is up to UE implementation. This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of t-Service is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Ttrigger. 
	Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC),
where
-	Pcarrier is the number of inter-frequency carriers for which carrier frequency information was provided by the serving NB-IoT cell,
-	Tdetect,NB_Intra_NC is defined in [4.6A.2.2], and Tdetect,NB_Inter_NC is defined in [4.6A.2.5].
The requirements in this clause apply provided that the valid information for the satellite serving the target cell has been provided by the serving cell.


4.6A.2.6	Measurements of inter-frequency NB-IoT cells for UE category NB1 in enhanced coverage
The UE shall be able to identify new inter-frequency cells and perform NRSRP measurements of identified inter-frequency cells if carrier frequency information is provided by the serving NB-IoT cell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Ksatellite *Pcarrier * Tdetect,NB_Inter_EC. An inter-frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot defined in Annex B.1.5 for a corresponding Band.
The UE shall not cause any interruption to the paging reception and acquisition of SI while performing measurement on serving or any neighbor cells.
The UE shall filter NRSRP measurements of each measured 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 Ksatellite *Tmeasure,NB_Inter _EC/2.
If an inter-frequency cell 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 36.304 within Ksatellite * Pcarrier * Tevaluate,NB_Inter_EC. When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot apply to both serving and inter-frequency NB-IoT cells.
The paraemter Ksatellite is the scaling factor for measurements correspond to multiple NGSO satellites. Ksatellite = TBD
If Treselection timer has a non zero value and the inter-frequency cell is better ranked than the serving NB-IoT cell, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For a UE not configured with eDRX_IDLE cycle, Tdetect,NB_Inter_EC, Tmeasure,NB_Inter_EC and Tevaluate, NB_inter_EC are specified in Table 4.6A.2.6-1. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Inter_EC, Tmeasure,NB_Inter_EC and Tevaluate, NB_inter_EC are specified in Table 4.6A.2.6-2 for the UE in enhanced coverage, where the requirements apply provided that the serving NB-IoT cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NB_Inter_EC, Tmeasure,NB_Inter_EC and Tevaluate, NB_inter_EC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6A.2.6-1 starting from at least [K] before ‘t-Service-r17’.
Table 4.6A.2.6-1 : Tdetect,NB_Inter_EC, Tmeasure,NB_Inter_EC and Tevaluate,NB_Inter_EC
	SCH Ês/Iot of neighboring cell: Q2
	DRX cycle length [s]
	Tdetect,NB_Inter_ EC [s] (number of DRX cycles)
	Tmeasure,NB_Inter_ EC [s] (number of DRX cycles)
	Tevaluate,NB_Inter_ EC
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	256 (800)
	1.28 (4)
	10.24 (32)

	
	0.64
	266 (415)
	1.28 (2)
	10.24 (16)

	
	1.28
	532 (415) 
	1.28 (1)
	12.8 (10)

	
	2.56
	532 (208) 
	2.56 (1)
	15.36 (6)

	
	5.12
	1063 (208) 
	5.12 (1)
	20.48 (4)

	
	10.24
	1063 (104) 
	10.24 (1)
	30.72 (3)

	Q2-6
	0.32
	26 (80)
	1.28 (4)
	10.24 (32)

	
	0.64
	29 (45)
	1.28 (2)
	10.24 (16)

	
	1.28
	58 (45)
	1.28 (1)
	12.8 (10)

	
	2.56
	59 (23)
	2.56 (1)
	15.36 (6)

	
	5.12
	113 (22)
	5.12 (1)
	20.48 (4)

	
	10.24
	113 (11)
	10.24 (1)
	30.72 (3)



Table 4.6A.2.6-2: Tdetect,NB_Inter_EC, Tmeasure,NB_Inter_EC and Tevaluate, NB_inter_EC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 2.56s periods)
	Tdetect,NB_Inter_EC [s] (number of DRX cycles)
	Tmeasure,NB_Inter_EC [s] (number of DRX cycles)
	Tevaluate,NB_interEC
[s] (number of DRX cycles)

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥12.8 (5)
	
 ([406])
	1.28 (4)
	10.24 (32)

	
	0.64
	≥12.8 (5)
	
	1.28 (2)
	10.24 (16)

	
	1.28
	≥15.36 (6)
	
	1.28 (1)
	12.8 (10)

	
	2.56
	≥17.92 (7)
	
	2.56 (1)
	15.36 (6)

	
	5.12
	≥23.04 (9)
	
	5.12 (1)
	20.48 (4)

	
	10.24
	≥33.28 (13)
	
	10.24 (1)
	30.72 (3)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].



Table 4.6A.2.6-3: Conditions on NSCH Ês/Iot of identified and of the neighbour cell
	NSCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell NSCH Ês/Iot: Q2
	Cell Reselection Margin
‘Y’

	-15≤Q1<-6
	-15≤ Q2 < -6
	9.3

	-15≤Q1<-6
	Q2-6
	9.3

	Q1 -6
	Q2-6
	5



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
If all the relaxed monitoring criteria defined in clause 5.2.4.12 [1] are fulfilled then the UE’s inter-frequency measurement is not required to meet Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate,NB_intra_EC as defined in Table 4.6A.2.6-1 and Table 4.6A.2.6-2.
If t-Service is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before t-Service is reached, regardless of the rules currently limiting the UE measurement activities, and when to start the detection, measurement and evaluation on neighbour cells is up to UE implementation. This requirement does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of t-Service is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Ttrigger. 
	Ttrigger = max(Tdetect,NB_Intra_EC , Pcarrier * Tdetect,NB_Inter_EC),
where
-	Pcarrier is the number of inter-frequency carriers for which carrier frequency information was provided by the serving NB-IoT cell,
-	Tdetect,NB_Intra_EC is defined in [4.6A.2.4], and Tdetect,NB_Inter_EC is defined in [4.6A.2.6].
The requirements in this clause apply provided that the valid information for the satellite serving the target cell has been provided by the serving cell.

4.6A.2.7	Maximum interruption in paging reception in normal coverage
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception. When the UE is configured with eDRX_IDLE cycle, the UE shall not miss any paging in a PTW provided the paging is sent in at least 2 DRX cycles before the end of that PTW.
At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving NB-IoT 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-NB1-EC + 100 ms, if the target cell belongs to the same satellite as the current one, and if the target cell is known.
· TSI-NB1-EC + 100 ms, If the target cell belongs to a different satellite than the current one and the target cell’s satellite is GEO , and if the target cell is known.
· TSI-NB1-EC + [250] ms, if the target cell belongs to a different satellite than the current one and the target cell’s satellite is non-GEO, and if the target cell is known.
The target cell is considered as known if it has been detectable during Tdetect,NR_Intra_NC or Tdetect,NR_Inter_NC, and the time span between SIB broadcasting cell stop time and the cell stop time is not less than Ttrigger. Otherwise, the target cell is considered as unknown, where Tdetect,NR_Intra_NC, Tdetect,NR_Inter_NC and Ttrigger are defined in [4.6A.2.2] and [4.6A.2.5]. A longer interruption can be expected if the target cell is unknown.
Editor’s note: For NGSO, FFS whether to clarify UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’.

4.6A.2.7A	Maximum interruption in paging reception in enhanced coverage
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception. When the UE is configured with eDRX_IDLE cycle, the UE shall not miss any paging in a PTW provided the paging is sent in at least 2 DRX cycles before the end of that PTW.
At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving NB-IoT 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-NB1-EC + 100 ms, if the target cell belongs to the same satellite as the current one, and if the target cell is known.
· TSI-NB1-EC + 100 ms, If the target cell belongs to a different satellite than the current one and the target cell’s satellite is GEO, and if the target cell is known.
· TSI-NB1-EC + [250] ms, if the target cell belongs to a different satellite than the current one and the target cell’s satellite is non-GEO, and if the target cell is known.
The target cell is considered as known if it has been detectable during Tdetect,NB_Intra_EC or Tdetect,NB_Inter_EC, and the time span between SIB broadcasting cell stop time and the cell stop time is not less than Ttrigger. Otherwise, the target cell is considered as unknown, where Tdetect,NB_Intra_EC, Tdetect,NB_Inter_EC and Ttrigger are defined in [4.6A.2.4] and [4.6A.2.6]. A longer interruption can be expected if the target cell is unknown.
Editor’s note: For NGSO, FFS whether to clarify UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’.

4.6A.2.8	UE measurement capability
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:
-	Depending on UE capability, an intra-frequency carrier.
-	Depending on UE capability, at least 2 inter-frequency carriers.
In LEO deployments, the UE shall be capable of monitoring: 
-	for intra-frequency carrier, the number of target satellites UE needs to monitor is  at least [2] including serving LEO satellite.
-	for inter-frequency carrier, the number of target satellites UE needs to monitor per carrier is at least [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is at least [1] otherwise
-	In addition to the requirements defined above, the UE which operates in LEO deployment shall be capable of monitoring a total of at least [2] satellites including the serving satellite.

4.6A.2.9	WUS receptions for NB1
[bookmark: _Hlk514086846]This clause contains requirements on the UE regarding WUS reception provided that the WUS has been configured in the serving NB-IoT cell.
The UE shall be capable of receiving the WUS signals of the serving NB-IoT cell provided that the minimum number of repetitions configured in the NB-IoT serving cell is according to Table 4.6A.2.9-1 for normal coverage and Table 4.6A.2.9-2 for enhanced coverage. 
The requirements in this clause also apply when UE is configured to monitor 2 sequences within the same resource.
Table 4.6A.2.9-1: Conditions for WUS reception for UE normal coverage level
	DRX cycle length [s]
	Required number of repetition of WUS signal with 1 transmit antenna
	Required number of repetition of WUS signal with 2 transmit antennas

	≤ 5.12
	64
	32

	>5.12
	128
	64



Table 4.6A.2.9-2: Conditions for WUS reception for UE enhanced coverage level
	DRX cycle length [s]
	Required number of repetition of WUS signal with 1 transmit antenna
	Required number of repetition of WUS signal with 2 transmit antennas

	≤ 5.12
	128
	64

	> 5.12
	256
	128



4.6A.3	Requirements for transmission using preconfigured uplink resources for UE category NB-IoT for Satellite Access
4.6A.3.1	Introduction
The requirements in this clause are applicable when the UE is configured with timing alignment (TA) validation for transmitting in uplink using preconfigured uplink resources (PUR) as specified in [TS 36.331].
4.6A.3.2	Requirements on UE synchronization for transmission using PUR 
The requirements in this clause are applicable for the UE in normal coverage or in enhanced coverage.
The UE is allowed to transmit using the preconfigured uplink resources provided that the UE is synchronized towards the serving cell prior to transmission. If the UE is not able to obtain the synchronization towards the serving cell then the UE shall drop the PUR transmission. The UE determines the PUR transmission occasion according to the received PUR configuration [TS 36.331].
4.6A.3.3	Requirements on TA validation for transmission using PUR
The UE is allowed to transmit using PUR provided that TA is valid.  [ FFS for the validation conditions]
The UE shall determine the uplink timing,  , for transmitting on PUR using the valid values of  and  where  is defined in [16] which are the latest acquired values before PUR transmission.
<Next Change>
[bookmark: _Hlk120536269]4.7A	Cell Selection and Re-selection Requirements for UE category M1 for Satellite Access
The UE category M1 applicability of the requirements in section 4.7A is defined in Section 3.6.1. The requirements in this subclause apply if UE category M1 is in normal and enhanced coverage area of the serving cell served by a satellite access node. The UE category M1 normal and enhanced coverge applicability of the requirements is defined in section 3.6.1.
4.7A.1	Cell Selection
The requirements defined in section 4.1 apply for this section.
4.7A.2	Cell Re-selection for UE category M1 for Satellite Access
The cell reselection procedure allows the UE to select a more suitable cell and camp on it.
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 and inter-frequency 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 TS36.304, allowing the UE to limit its measurement activity.
If the UE is in normal coverage as defined in section 3.6.1, the requirements in section 4.7A.2.1 apply. If the UE is in enhanced coverage as defined in section 3.6.1, the requirements in section 4.7A.2.2 apply.
If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is out of coverage, the UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after t-Service [2] when the serving cell stop serving the area.
Editor’s note: FFS on how to capture following agreement:
When the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities, then after t-service-r17 is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage. Definition of in coverage is FFS.

 
4.7A.2.1	Cell Re-selection requirements for UE category M1 in normal coverage
4.7A.2.1.1	Measurement and evaluation of serving cell for UE category M1 in normal coverage
The requirements in this subclause apply for the UE in the normal coverage area of the serving cell served by a satellite access node. The UE is considered to be in normal coverage area of serving cell according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot of the serving cell defined in Annex B.1.3 for a corresponding Band.
The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at least every DRX cycle.
The UE shall filter the RSRP and 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.
If the UE is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.7A.2.1.1-1 in Nserv 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. 
If the UE is configured with eDRX_IDLE cycle and has evaluated according to Table 4.7A.2.1.1-2 in Nserv consecutive DRX cycles within a single PTW 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. 
Editor’s note: FFS on following:
[If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s in Table 4.7A.2.1.1-1 starting from at least [2] DRX cycles before ‘t-Service-r17’.
If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms in Table 4.7A.2.1.1-1 during at least 2 configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2].
If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s in Table 4.7A.2.1.1-2 during 2 eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’ [2] regardless of the configured eDRX_IDLE cycle.]
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 during the time T, the UE shall initiate cell selection procedures for the selected PLMN as defined in [1], where T=10 s if the UE is not configured with eDRX_IDLE cycle, and T=MAX(10 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.
When the UE is provided with ‘t-serviceStart-r17’ and has discontinuous coverage capabilities, then after ‘t-service-r17’ is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage. Editor’s note: Definition of in coverage is FFS. 

Table 4.7A.2.1.1-1: Nserv
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	4

	0.64
	4

	1.28
	2

	2.56
	2



Table 4.7A.2.1.1-2: Nserv for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Nserv [number of DRX or eDRX cycles Note 3]

	5.12
	N/A
	N/A
	2

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	2

	
	0.64
	≥1.28 (1)
	2

	
	1.28
	≥2.56 (2)
	2

	
	2.56
	≥5.12 (4)
	2

	NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwise.



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
The UE is allowed to perform RSRP measurements based on RSS signals provided UE is configured with rss-ConfigCarrierInfo [2] and following conditions are met:
-	Serving cell RSS are available within the paging MPDCCH narrowband for Nserv successive DRX cycles and the last subframe of the RSS occasion is in the window [n-5, n-1] where n is the first subframe of paging MPDCCH narrowband, and
-	RSS power offset (PRSS) with respect to CRS as defined in RSS-Config [2], where PRSS ≥ 0 dB, and
-	UE is not configured with eDRX_IDLE cycle, and DRX cycle length is 0.32s or 0.64s. 
-	Nserv defined in Table 4.7A.2.1.1-1 applies if serving cell is measured based on RSS.
Table 4.7A.2.1.1-1: Nserv
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	3

	0.64
	3

	1.28
	N/A

	2.56
	N/A



If UE performs RSRP measurement based on RSS for serving cell, it is not expected to perform RSRP measurement based on CRS on that serving cell.
[bookmark: _Hlk67501529]4.7A.2.1.1A	Relaxed measurement and evaluation of serving cell for UE category M1 in normal coverage
The UE which supports wakeUpSignal-r15 shall meet the requirement defined for the DRX cycle length of N*DRX_cycle in Section 4.7A.2.1.1, provided the following conditions are met:
-	WUS has been configured in the serving cell using WUS-Config-r15, and
-	The serving cell measurement relaxation is signalled by the network using num-DRX-CyclesRelaxed, and
-	Serving cell S criteria is met with at least 2 dB margin.
-	The relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, 
Editor’s note: FFS on following additional conditions when the UE is configured with ‘t-Service’ [2] in the serving cell:
· [If the UE is not configured with eDRX_IDLE cycle and if the UE is configured with ‘t-Service’ [2] in the serving cell and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’, or

· [If the UE is configured with eDRX_IDLE cycle and with ‘t-Service’ [2] in the serving cell and with eDRX_IDLE cycle, and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] eDRX cycle before ‘t-Service’. ]
Otherwise the requirements defined for the configured DRX cycle length in Section 4.7A.2.1.1 shall apply.
The UE shall further meet the requirements in section 4.7A.2.1.1 during time period T0 after following occasions:
-	after the end of reception of latest paging message, or
-	from the moment UE has switched from RRC_CONNECTED state to RRC_IDLE state.
T0 = N*DRX cycle if the UE is not configured with eDRX_IDLE cycle and T0 = one eDRX IDLE cycle if the UE is configured with eDRX_IDLE cycle.
The relaxation factor N is given by Table 4.7A.2.1.1A-1 if the UE is not configured with eDRX_IDLE cycle and by Table 4.7A.2.1.1A-2 if the UE is configured with eDRX_IDLE cycle when the serving cell is operated by GSO satellie. The relaxation factor N is given by Table 4.7A.2.1.1A-3 if the UE is not configured with eDRX_IDLE cycle and by Table 4.7A.2.1.1A-4 if the UE is configured with eDRX_IDLE cycle when the serving cell is operated by NGSO satellite.

Table 4.7A.2.1.1A-1: The relaxation factor N for a UE not configured with eDRX IDLE cycle when the serving cell is operated by GSO satellite
	DRX cycle length [s]
	Value

	0.32
	Min(n , 32)

	0.64
	Min(n , 16)

	1.28
	Min(n , 8)

	2.56
	Min(n , 4)

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



Table 4.7A.2.1.1A-2: The relaxation factor N for a UE configured with eDRX IDLE cycle when the serving cell is operated by GSO satellite
	DRX cycle length [s]
	Value

	
	1.28 ≤ PTW length [s] < 2.56
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] 

	0.32
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)

	0.64
	1
	Min(n , 2)
	Min(n , 4)

	1.28
	N/A
	1
	Min(n , 2)

	2.56
	N/A
	N/A
	1

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



Editor’s note: FFS on Table 4.7A.2.1.1A-3 and Table 4.7A.2.1.1A-4 when cycle when the serving cell is operated by NGSO satellite.

Table 4.7A.2.1.1A-3: The relaxation factor N for a UE not configured with eDRX IDLE cycle when the serving cell is operated by NGSO satellite
	DRX cycle length [s]
	Value

	0.32
	Min(n , 16)

	0.64
	Min(n , 8)

	1.28
	Min(n , 4)

	2.56
	Min(n , 2)

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



Table 4.7A.2.1.1A-4: The relaxation factor N for a UE configured with eDRX IDLE cycle when the serving cell is operated by NGSO satellite
	DRX cycle length [s]
	Value

	
	1.28 ≤ PTW length [s] < 2.56
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] 

	0.32
	1
	Min(n , 2)
	Min(n , 4)

	0.64
	1
	1
	Min(n , 2)

	1.28
	N/A
	1
	1

	2.56
	N/A
	N/A
	1

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



4.7A.2.1.2	Measurements of intra-frequency cells for UE category M1 in normal coverage
The requirements in this subclause apply for the UE in the normal coverage area of the serving cell served by a satellite access node. The UE is considered to be in normal coverage area of serving cell according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot of the serving cell defined in Annex B.1.3 for a corresponding Band.
The UE shall be able to identify new intra-frequency cells and perform RSRP and RSRQ measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.
The UE is allowed to perform RSRP measurements based on RSS signals provided UE is configured with rss-ConfigCarrierInfo [2] and following conditions are met:
[bookmark: _Hlk42126867]-	 the UE supports measuring neighbour cell RSS on the same paging MPDCCH narrowband, and RSS of the measured cell are available within the paging MPDCCH narrowband for Tevaluate, E-UTRAN_Intra_NC_RSS successive DRX cycles, and the last subframe of the RSS occasion of the measured cell is in the window [n-5, n-1] where n is the first subframe of paging MPDCCH, or 
-	the UE does not support measuring neighbour cell RSS on the same paging MPDCCH narrowband, and RSS of the measured cell are available within the same RB location as the RSS RB location of the serving cell  for Tevaluate, E-UTRAN_Intra_NC_RSS successive DRX cycles,  and the last subframe of the RSS occasion of the measured cell is in the window [n-5, n-1] where n is the first subframe of paging MPDCCH, and 
-	UE is not configured with eDRX_IDLE cycle, and 
-	RSS power offset (PRSS) with respect to CRS as defined in rss-MeasPowerBias [2], where PRSS ≥ 0 dB.
If UE performs RSRP measurement based on RSS on detected intra-frequency cell, it is not expected to perform RSRP measurement based on CRS on that measured cell. UE shall compensate the RSS power offset (PRSS) with respect to CRS when derving the RSRP measurement based on RSS.
For performing RSRP measurement based on RSS on detected intra-frequency cells, UE assumes BL/CE DL subframe configuration of each neighbor cell is same as serving cell. The requirements for RSRP measurement based on RSS for a neighbour cell apply provided that BL/CE DL subframe configuration of the neighbor cell is same as serving cell.
Additionally, for performing RSS-based RSRP measurements on detected intra-frequency cells, the UE assumes that the RSS transmission of each neighbor cell starts in the radio frame that is closest in time, i.e. within a window of +/- 5ms, around the corresponding radio frame offset calculated from RRC signalling in the serving cell, as described in TS 36.331 subclause 6.3. The requirements for RSS-based RSRP measurements for neighbor cells apply provided that the RSS transmission of each neighbor cell starts in the radio frame within a window of +/- 5ms around the calculated radio frame offset of the serving cell.
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304 within Tdetect,EUTRAN_Intra_NC when that Treselection= 0 . An intra frequency cell is considered to be detectable according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in Annex B.1.3 for a corresponding Band.
The UE shall measure RSRP and RSRQ at least every Tmeasure,EUTRAN_Intra_NC for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter RSRP and 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,EUTRAN_Intra_NC/2.
The UE shall not consider a E-UTRA 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,E-UTRAN_Intra_NC when Treselection = 0, provided that the cell is at least 4dB better ranked for Cat-M1 UE. For neigbor cell measured with RSS, the Tevaluate,E-UTRAN_Intra_NC_RSS as defined in Table 4.7A.2.1.2-1 applies.
If Treselection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Intra_NC, Tmeasure,EUTRAN_Intra_NC and Tevaluate, E-UTRAN_Intra_NC are specified in Table 4.7A.2.1.2-1. 
For UE configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Intra_NC, Tmeasure,EUTRAN_Intra_NC and Tevaluate, E-UTRAN_Intra_NC are specified in Table 4.7A.2.1.2-2, where the requirements apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,EUTRAN_Intra_NC, Tmeasure,EUTRAN_Intra_NC and Tevaluate, E-UTRAN_Intra_NC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for for Tdetect,EUTRAN_Intra_NC, Tmeasure,EUTRAN_Intra_NC and Tevaluate, E-UTRAN_Intra_NC are specified in Table 4.7A.2.1.2-1 starting from [at least K] before ‘t-Service-r17’.

Table 4.7A.2.1.2-1 : Tdetect,EUTRAN_Intra_NC, Tmeasure,EUTRAN_Intra_NC and Tevaluate, E-UTRAN_Intra_NC
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_NC [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra_NC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_NC
[s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_NC_RSS
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)
	3.84 (12)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)
	3.84 (6)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)
	3.84 (3)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)
	7.68 (3)

	NOTE 1:	Void


 
Table 4.7A.2.1.2-2: Tdetect,EUTRAN_Intra_NC, Tmeasure,EUTRAN_Intra_NC and Tevaluate,E-UTRAN_Intra_NC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_Intra_NC [s] (number of DRX or eDRX cycles Note 4)
	Tmeasure,EUTRAN_Intra_NC [s] (number of DRX or eDRX cycles Note 4)
	Tevaluate,E-UTRAN_intra_NC
[s] (number of DRX or eDRX cycles Note 4)

	5.12
	N/A
	N/A
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	
 (23)
	0.32  (1)
	0.64 (2)

	
	0.64
	≥1.28 (1)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥2.56 (2)
	
	1.28  (1)
	2.56  (2)

	
	2.56
	≥5.12 (4)
	
	2.56 (1)
	5.12 (2 )

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34]. 
NOTE 3:	 Void
NOTE 4:	Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwis



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
The UE is not required to perform intra-frequency neighbour cell measurements and meet Tdetect,EUTRAN_Intra_NC, Tmeasure,EUTRAN_Intra_NC and Tevaluate,E-UTRAN_intra_NC as defined in Table 4.7A.2.1.2-1 and Table 4.7A.2.1.2-2 provided the following conditions are met:
· all the relaxed monitoring criteria defined in clause 5.2.4.12 of TS 36.304 [1] are fulfilled, and
Editor’s note: FFS on following additional condition when the UE is configured with ‘t-Service’ [2] in the serving cell:
· [The UE has detected more than [1] satellite on the intra-frequency carrier including the satellite operating the serving cell. ]

4.7A.2.1.3	Measurements of inter-frequency cells for UE category M1 in normal coverage
The requirements in this subclause apply if UE is in the normal coverage area of the serving cell served by satellite access node. The UE is considered to be in normal coverage area of serving cell according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot of the serving cell defined in Annex B.1.3 for a corresponding Band.
The UE shall be able to identify new inter-frequency cells and perform RSRP or 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. The UE shall not cause any interruption to the paging reception and acquisition of SI while performing measurement on serving or any neighbor cells.
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 .
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.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Ksatellite * Kcarrier*Tdetect,EUTRAN_Inter_NC, 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 8 dB for reselections based on ranking or 8 dB for RSRP reselections based on absolute priorities or 5.5 dB for RSRQ reselections based on absolute priorities. Kcarrier is the number of inter-frequency carriers in the neighbour cell list. An inter frequency cell is considered to be detectable according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in Annex B.1.8 for a corresponding Band.
When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,E-UTRAN_Inter_NC . 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 clause 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 E-UTRA 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 RSRP or RSRQ at least every Ksatellite * Kcarrier*Tmeasure,EUTRAN_Inter_NC for identified lower or equal priority inter-frequency cells. If the UE detects on a E-UTRA 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 filter RSRP or 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 Ksatellite * Tmeasure,EUTRAN_Inter_NC/2.
The UE shall not consider a E-UTRA 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 36.304 within Ksatellite * Kcarrier*Tevaluate,E-UTRAN_Inter_NC, when Treselection = 0 provided that the reselection criteria is met by a margin of at least 7 dB for reselections based on ranking or 7dB for RSRP reselections based on absolute priorities or 5dB for RSRQ reselections based on absolute priorities.
The paraemter Ksatellite is the scaling factor for measurements corresponding to multiple NGSO satellites. Ksatellite = TBD
If Treselection timer has a non zero value and the inter-frequency cell is better ranked than the serving cell, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate, E-UTRAN_Inter_NC are specified in Table 4.7A.2.1.3-1. 
For UE configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate, E-UTRAN_Inter_NC are specified in Table 4.7A.2.1.3-2. Additionally, the requirements in Table 4.7A.2.1.3-2 apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate, E-UTRAN_Inter_NC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for for Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate, E-UTRAN_Inter_NC are specified in Table 4.7A.2.1.3-1starting from [at least K] before ‘t-Service-r17’.


Table 4.7A.2.1.3-1 : Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate,E-UTRAN_Inter_NC
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter_NC [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter_NC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter_NC
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)



Table 4.7A.2.1.3-2: Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate, E-UTRAN_inter_NC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_Inter_NC [s] (number of DRX or eDRX cycles Note 3)
	Tmeasure,EUTRAN_Inter_NC [s] (number of DRX or eDRX cycles Note 3)
	Tevaluate,E-UTRAN_inter_NC
[s] (number of DRX or eDRX cycles Note 3)

	5.12
	N/A
	N/A
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	

(23)
	0.32 (1)
	 (2)

	
	0.64
	≥1.28 (1)
	
	0.64 (1)
	 (2)

	
	1.28
	≥1.28 (1)
	
	1.28 (1)
	(2)

	
	2.56
	≥2.56 (2)
	
	2.56 (1)
	 (2)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3:	Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwise



For higher priority cells, a UE may optionally use a shorter value for Tmeasure,EUTRAN_Inter_NC,which shall not be less than Max(0.64 s, one DRX cycle).
For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
The UE is not rquired to perform inter-frequency neighbour cell measurements and meet Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate,E-UTRAN_inter_NC as defined in Table 4.7A.2.1.3-1 and Table 4.7A.2.1.3-2 when following condition is met:
· all the relaxed monitoring criteria defined in clause 5.2.4.12 of TS 36.304 [1] are fulfilled, and
Editor’s note: FFS on following additional condition when the UE is configured with ‘t-Service’ [2] in the serving cell:
· [The UE has detected more than [1] satellite including the satellite operating the serving cell. ]

4.7A.2.1.4	Maximum allowed layers for multiple monitoring for UE category M1 in normal coverage
The UE category M1 in normal coverage shall be capable of monitoring at least:
· Depending on UE capability, an intra-frequency carrier.
· Depending on UE capability, 2 FDD E-UTRA inter-frequency carriers.
Editor’s note: FFS measurement capability on number of NGSO satellites

4.7A.2.1.5	Maximum interruption in paging reception for Category M1 UEs in normal coverage
The requirements in this section apply for the UE in the normal coverage area of the serving cell served by a satellite access node. 
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception. When the UE is configured with eDRX_IDLE cycle, the UE shall not miss any paging in a PTW provided the paging is sent in at least 2 DRX cycles before the end of that PTW.
At intra-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 cell for paging reception. The interruption time shall not exceed:
· TSI-EUTRA-M1-NC + 50 ms, if the target cell belongs to the same satellite as the current one, and if the target cell is known.
· TSI-EUTRA-M1-NC + 50 ms, If the target cell belongs to a different satellite than the current one and the target cell’s satellite is GEO , and if the target cell is known.
· TSI-EUTRA-M1-NC + [125] ms, if the target cell belongs to a different satellite than the current one and the target cell’s satellite is non-GEO, and if the target cell is known.
TSI-EUTRA-M1-NC is the time required for receiving all the relevant system information data, which include MIB and relavant SIB, according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for an E-UTRAN cell.
These requirements assume normal coverage radio conditions and do not take into account cell re-selection failure.
For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
Editor’s note on following:
[The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’ [2].]
4.7A.2.2	Cell Re-selection requirements for UE category M1 in enhanced coverage
4.7A.2.2.1	Measurement and evaluation of serving cell for UE category M1 in enhanced coverage
The requirements in this subclause apply if UE is in the enhanced coverage area of the serving cell served by a satellite access node. The UE is considered to be in enhanced coverage area of serving cell according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot of the serving cell defined in Annex B.1.3 for a corresponding Band.
The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at least every DRX cycle. 
The UE is allowed to perform RSRP measurements based on RSS signals provided UE is configured with rss-ConfigCarrierInfo [2] and following conditions are met:
-	 Serving cell RSS are available within the paging MPDCCH narrowband for Nserv successive DRX cycles and the last subframe of the RSS occasion is in the window [n-5, n-1] where n is the first subframe of paging MPDCCH narrowband, and
-	RSS power offset (PRSS)with respect to CRS as defined in RSS-Config [2], where PRSS ≥ 0 dB, and
-	UE is not configured with eDRX_IDLE cycle, and DRX cycle length is 0.32s or 0.64s. 
If UE performs RSRP measurement based on RSS for serving cell, it is not expected to perform RSRP measurement based on CRS on that serving cell.
The UE shall filter the RSRP and RSRQ measurements of the serving cell using at least 4 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.
If the UE is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.7A.2.2.1-1 in Nserv_EC 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.
If the UE is configured with eDRX_IDLE cycle and has evaluated according to Table 4.7A.2.2.1-2 in Nserv_EC consecutive DRX cycles within a single PTW 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. 
Editor’s note: FFS on following:
[If the UE is configured with ‘t-Service’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s in Table 4.7A.2.1.1-1 starting from at least [4] DRX cycles before ‘t-Service-r17’.
If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [320] ms in Table 4.7A.2.2.1-1during at least 2 configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2].
If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s in Table 4.7A.2.2.1-2during 2 eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’ [2] regardless of the configured eDRX_IDLE cycle.]
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 during the time T, the UE shall initiate cell selection procedures for the selected PLMN as defined in [1], where T=20 s if the UE is not configured with eDRX_IDLE cycle, and T=MAX(20 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.
When the UE is provided with ‘t-serviceStart-r17’ and has discontinuous coverage capabilities, then after ‘t-service-r17’ is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage. Editor’s note: Definition of in coverage is FFS. 

Table 4.7A.2.2.1-1: Nserv_EC
	DRX cycle length [s]
	Nserv_EC [number of DRX cycles]

	0.32
	8

	0.64
	8

	1.28
	4

	2.56
	4



Table 4.7A.2.2.1-2: Nserv_EC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Nserv_EC [number of DRX or eDRX cycles Note 3]

	5.12
	N/A
	N/A
	4

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	4

	
	0.64
	≥2.56 (2)
	4

	
	1.28
	≥5.12 (4)
	4

	
	2.56
	≥10.24(8)
	4

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3:	Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwise.



Nserv_EC defined in Table 4.7A.2.2.1-3 applies if serving cell is measured based on RSS.
Table 4.7A.2.2.1-3: Nserv_EC
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	5

	0.64
	5

	1.28
	N/A

	2.56
	N/A



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
4.7A.2.2.1A	Relaxed measurement and evaluation of serving cell for UE category M1 in enhaned coverage
The UE which supports wakeUpSignal-r15 shall meet the requirement defined for the DRX cycle length of N*DRX_cycle in Section 4.7A.2.2.1, provided the following conditions are met:
-	WUS has been configured in the serving cell using WUS-Config-r15, and
-	The serving cell measurement relaxation is signalled by the network using num-DRX-CyclesRelaxed, and
-	Serving cell S criteria is met with at least 2 dB margin.
-	The relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, 
Editor’s note: FFS on following additional conditions when the UE is configured with ‘t-Service’ [2] in the serving cell:
· [If the UE is not configured with eDRX_IDLE cycle and if the UE is configured with ‘t-Service’ [2] in the serving cell and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’, or

· If the UE is configured with eDRX_IDLE cycle and with ‘t-Service’ [2] in the serving cell and with eDRX_IDLE cycle, and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] eDRX cycle before ‘t-Service’.]

Otherwise the requirements defined for the configured DRX cycle length in Section 4.7A.2.2.1 shall apply.
The UE shall further meet the requirements in section 4.7A.2.2.1 during time period T0 after following occasions:
-	after the end of reception of latest paging message, or
-	from the moment UE has switched from RRC_CONNECTED state to RRC_IDLE state.
T0 = N*DRX cycle if the UE is not configured with eDRX_IDLE cycle and T0 = one eDRX IDLE cycle if the UE is configured with eDRX_IDLE cycle.
The relaxation factor N is given by Table 4.7A.2.2.1A-1 if the UE is not configured with eDRX_IDLE cycle and by Table 4.7A.2.2.1A-2 if the UE is configured with eDRX_IDLE cycle when the serving cell is operated by GSO satellie. The relaxation factor N is given by Table 4.7A.2.2.1A-3 if the UE is not configured with eDRX_IDLE cycle and by Table 4.7A.2.2.1A-4 if the UE is configured with eDRX_IDLE cycle when the serving cell is operated by NGSO satellite.
Table 4.7A.2.2.1A-1: The relaxation factor N for a UE not configured with eDRX IDLE cycle when the serving cell is operated by GSO satellite
	DRX cycle length [s]
	Value

	0.32
	Min(n , 32)

	0.64
	Min(n , 16)

	1.28
	Min(n , 8)

	2.56
	Min(n , 4)

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



Table 4.7A.2.2.1A-2: The relaxation factor N for a UE configured with eDRX IDLE cycle when the serving cell is operated by GSO satellite
	DRX cycle length [s]
	Value

	
	1.28 ≤ PTW length [s] < 2.56
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] < 10.24
	10.24 ≤ PTW length [s] 

	0.32
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)

	0.64
	N/A
	1
	Min(n , 2)
	Min(n , 4)

	1.28
	N/A
	N/A
	1
	Min(n , 2)

	2.56
	N/A
	N/A
	N/A
	1

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



Editor’s note: FFS on Table 4.7A.2.2.1A-3 and Table 4.7A.2.2.1A-4 when cycle when the serving cell is operated by NGSO satellite.

Table 4.7A.2.2.1A-3: The relaxation factor N for a UE not configured with eDRX IDLE cycle when the serving cell is operated by NGSO satellite
	DRX cycle length [s]
	Value

	0.32
	Min(n , 16)

	0.64
	Min(n , 8)

	1.28
	Min(n , 4)

	2.56
	Min(n , 2)

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



Table 4.7A.2.2.1A-4: The relaxation factor N for a UE configured with eDRX IDLE cycle when the serving cell is operated by NGSO satellite
	DRX cycle length [s]
	Value

	
	1.28 ≤ PTW length [s] < 2.56
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] 

	0.32
	1
	Min(n , 2)
	Min(n , 4)

	0.64
	1
	1
	Min(n , 2)

	1.28
	N/A
	1
	1

	2.56
	N/A
	N/A
	1

	NOTE:	n is signalled by the network by using num-DRX-CyclesRelaxed defined in TS 36.331 [2].



4.7A.2.2.2	Measurements of intra-frequency cells for UE category M1 in enhanced coverage
The requirements in this subclause apply for UE in the enhanced coverage area of the serving cell served by a satellite access node. The UE is considered to be in enhanced coverage area of serving cell according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot of the serving cell defined in Annex B.1.3 for a corresponding Band.
The UE shall be able to identify new intra-frequency cells and perform RSRP and RSRQ measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities. The UE shall not cause any interruption to the paging reception and acquisition of SI while performing measurement on serving or any neighbor cells.
The UE is allowed to perform RSRP measurements based on RSS signals provided UE is configured with rss-ConfigCarrierInfo [2] and following conditions are met:
-	the UE supports measuring neighbour cell RSS on the same paging MPDCCH narrowband, and RSS of the measured cell are available within the paging MPDCCH narrowband for Tevaluate, E-UTRAN_Intra_EC_RSS successive DRX cycles, and the last subframe of the RSS occasion of the measured cell is in the window [n-5, n-1] where n is the first subframe of paging MPDCCH, or
-	the UE does not support measuring neighbour cell RSS on the same paging MPDCCH narrowband, and RSS of the measured cell are available within the same  RB location as the RSS RB location of the serving cell for Tevaluate, E-UTRAN_Intra_EC_RSS  successive DRX cycles, and the last subframe of the RSS occasion of the measured cell is in the window [n-5, n-1] where n is the first subframe of paging MPDCCH, and 
-	UE is not configured with eDRX_IDLE cycle, and 
-	RSS power offset (PRSS) with respect to CRS as defined in rss-MeasPowerBias [2], where PRSS ≥ 0 dB.
If UE performs RSRP measurement based on RSS on detected intra-frequency cell, it is not expected to perform RSRP measurement based on CRS on that measured cell. UE shall compensate the RSS power offset (PRSS) with respect to CRS when derving the RSRP measurement based on RSS.
For performing RSRP measurement based on RSS on detected intra-frequency cells, UE assumes BL/CE DL subframe configuration of each neighbor cell is same as serving cell. The requirements for RSRP measurement based on RSS for a neighbour cell apply provided that BL/CE DL subframe configuration of the neighbor cell is same as serving cell.
Additionally, for performing RSS-based RSRP measurements on detected intra-frequency cells, the UE assumes that the RSS transmission of each neighbor cell starts in the radio frame that is closest in time, i.e. within a window of +/- 5ms, around the corresponding radio frame offset calculated from RRC signalling in the serving cell, as described in TS 36.331 subclause 6.3. The requirements for RSS-based RSRP measurements for neighbor cells apply provided that the RSS transmission of each neighbor cell starts in the radio frame within a window of +/- 5ms around the calculated radio frame offset of the serving cell.
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304 within Tdetect,EUTRAN_Intra_EC when that Treselection= 0 . An intra-frequency cell is considered to be detectable according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in Annex B.1.3 for a corresponding Band.
The UE shall measure RSRP and RSRQ at least every Tmeasure,EUTRAN_Intra_EC for intra-frequency cells that are identified and measured according to the measurement rules.
The UE shall filter RSRP and RSRQ measurements of each measured intra-frequency cell using at least 4 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,EUTRAN_Intra_EC/2.
The UE shall not consider an E-UTRA 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,E-UTRAN_intra_EC when Treselection = 0, provided that the cell is at least 5dB better ranked. For neigbor cell measured with RSS, the Tevaluate,E-UTRAN_Intra_EC_RSS as defined in Table 4.7A.2.2.2-1 and Table 4.7A.2.2.2-2 applies.
If Treselection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC are specified in Table 4.7A.2.2.2-1. 
For UE configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC are specified in Table 4.7A.2.2.2-2. Additionally, the requirements in Table 4.7A.2.2.2-2 apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC are specified in Table 4.7A.2.2.2-1 starting from [at least K] before ‘t-Service-r17’.

Table 4.7A.2.2.2-1 : Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC 
	SCH Ês/Iot of neighboring cell: Q2 [dB]
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_EC [s] (number of DRX cycles) 
	Tmeasure,EUTRAN_Intra_EC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC
[s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC_RSS
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	330.24 (1032)
	1.28 (4)
	10.24 (32)
	6.4 (20)

	
	0.64
	330.24 (516)
	1.28 (2)
	10.24 (16)
	6.4 (10)

	
	1.28
	524.8 (410)
	1.28 (1)
	12.8 (10)
	6.4 (5)

	
	2.56
	1039.36 (406)
	2.56 (1)
	15.36 (6)
	12.8 (5)

	Q2-6
	0.32
	16.64 (52)
	1.28 (4)
	10.24 (32)
	6.4 (20)

	
	0.64
	23.04 (36)
	1.28 (2)
	10.24 (16)
	6.4 (10)

	
	1.28
	38.4 (30)
	1.28 (1)
	12.8 (10)
	6.4 (5)

	
	2.56
	66.56 (26)
	2.56 (1)
	15.36 (6)
	12.8 (5)

	NOTE 1:	Void



Table 4.7A.2.2.2-2: Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC for UE configured with eDRX_IDLE cycle 
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_Intra_EC [s] (number N of DRX or eDRX cycles Note 5) for neighboring cell with SCH Es/IoT:
 -15≤ Q2 < -6 [dB]
	Tdetect,EUTRAN_Intra_EC [s] (number N of DRX or eDRX cycles Note 5) for neighboring cell with SCH Es/IoT:
Q2-6 [dB]
	Tmeasure,EUTRAN_Intra_EC [s] (number N of DRX or eDRX cycles Note 5)
	Tevaluate,E-UTRAN_intra_EC
[s] (number N of DRX or eDRX cycles Note 5)
	Tevaluate,E-UTRAN_intra_EC_RSS
[s] (number N of DRX or eDRX cycles Note 5)

	5.12
	N/A
	N/A
	2078.72 (406)
	133.12 (26)
	5.12 (1)
	30.72 (6)
	25.6 (5)

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	Note 3 (406)
	Note 3 (26)
	0.32 (1)
	Note 3 (6)
	Note 3 (5)

	
	0.64
	≥1.28 (1)
	
	
	0.64 (1)
	Note 3 (6)
	Note 3 (5)

	
	1.28
	≥2.28 (1)
	
	
	1.28 (1)
	Note 3 (6)
	Note 3 (5)

	
	2.56
	≥2.56 (2)
	
	
	2.56 (1)
	Note 3 (6)
	Note 3 (5)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3:	The detection period and the evaluation period depend on the number N of DRX cycles and are calculated according to the formula below:

. 
NOTE 4:	Void
NOTE 5:	Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwise



For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
The UE is not required to perform intra-frequency neighbour cell measurements and meet Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate,E-UTRAN_intra_EC as defined in Table 4.7A.2.2.2-1 and Table 4.7A.2.2.2-2 provided the following conditions are met:
· all the relaxed monitoring criteria defined in clause 5.2.4.12 of TS 36.304 [1] are fulfilled, and
· Editor’s note: FFS on following additional condition when the UE is configured with ‘t-Service’ [2] in the serving cell:

· The UE has detected more than [1] satellite on the intra-frequency carrier including the satellite operating the serving cell. 

4.7A.2.2.3	Measurements of inter-frequency cells for UE category M1 in enhanced coverage
The requirements in this subclause apply if UE is in the enhanced coverage area of the serving cell. The UE is considered to be in enhanced coverage area of serving cell according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot of the serving cell defined in Annex B.1.3 for a corresponding Band.
The UE shall be able to identify new inter-frequency cells and perform RSRP or 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. The UE shall not cause any interruption to the paging reception and acquisition of SI while performing measurement on serving or any neighbor cells.
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 .
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.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Ksatellite * Kcarrier*Tdetect,EUTRAN_Inter_EC, 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 8 dB for reselections based on ranking. Kcarrier is the number of inter-frequency carriers in the neighbour cell list. An inter frequency cell is considered to be detectable according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in Annex B.1.8 for a corresponding Band.
When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,E-UTRAN_Inter_EC . If, after detecting a ce	ll 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 clause 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 E-UTRA 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 RSRP or RSRQ at least every Ksatellite * Kcarrier*Tmeasure,EUTRAN_Inter_EC for identified lower or equal priority inter-frequency cells. If the UE detects on a E-UTRA 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 filter RSRP or RSRQ measurements of each measured higher, lower and equal priority inter-frequency cell using at least 4 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Ksatellite * Tmeasure,EUTRAN_Inter_EC/2.
The UE shall not consider a E-UTRA 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 36.304 within Ksatellite * Kcarrier*Tevaluate,E-UTRAN_Inter_EC, when Treselection = 0 provided that the reselection criteria is met by a margin of at least 8 dB for reselections based on ranking.
The paraemter Ksatellite is the scaling factor for measurements corresponding to multiple NGSO satellites. Ksatellite = TBD
If Treselection timer has a non zero value and the inter-frequency cell is better ranked than the serving cell, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Inter_EC, Tmeasure,EUTRAN_Inter_EC and Tevaluate, E-UTRAN_inter_EC are specified in Table 4.7A.2.2.3-1. 
For UE configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Inter_EC, Tmeasure,EUTRAN_Inter_EC and Tevaluate, E-UTRAN_inter_EC are specified in Table 4.7A.2.2.3-3. Additionally, the requirements in Table 4.7A.2.2.3-3 apply provided that the serving cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,EUTRAN_Inter_EC, Tmeasure,EUTRAN_Inter_EC and Tevaluate, E-UTRAN_inter_EC when multiple PTWs are used.
If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_IDLE, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s for Tdetect,EUTRAN_Inter_EC, Tmeasure,EUTRAN_Inter_EC and Tevaluate, E-UTRAN_inter_EC are specified in Table 4.7A.2.2.3-1 starting from [at least K] before ‘t-Service-r17’.

Table 4.7A.2.2.3-1: Tdetect,EUTRAN_Inter_EC, Tmeasure,EUTRAN_Inter_EC and Tevaluate,E-UTRAN_Inter_EC
	SCH Ês/Iot of neighboring cell: Q2 [dB]
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter_EC [s] (number of DRX cycles) 
	Tmeasure,EUTRAN_Inter_EC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_inter_EC
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	330.24 (1032)
	1.28 (4)
	10.24 (32)

	
	0.64
	330.24 (516)
	1.28 (2)
	10.24 (16)

	
	1.28
	524.8 (410)
	1.28 (1)
	12.8 (10)

	
	2.56
	1039.36 (406)
	2.56 (1)
	15.36 (6)

	Q2-6
	0.32
	16.64 (52)
	1.28 (4)
	10.24 (32)

	
	0.64
	23.04 (36)
	1.28 (2)
	10.24 (16)

	
	1.28
	38.4 (30)
	1.28 (1)
	12.8 (10)

	
	2.56
	66.56 (26)
	2.56 (1)
	15.36 (6)



Table 4.7A.2.2.3-2: Void

Table 4.7A.2.2.3-3: Tdetect,EUTRAN_Inter_EC, Tmeasure,EUTRAN_Inter_EC and Tevaluate, E-UTRAN_inter_EC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_Inter_EC [s] (number of DRX or eDRX cycles Note 4) for neighboring cell with SCH Es/IoT:
 -15≤ Q2 < -6 [dB]
	Tdetect,EUTRAN_Inter_EC [s] (number of DRX or eDRX cycles Note 4) for neighboring cell with SCH Es/IoT:
Q2-6 [dB]
	Tmeasure,EUTRAN_Inter_EC [s] (number of DRX or eDRX cycles Note 4)
	Tevaluate,E-UTRAN_inter_EC
[s] (number of DRX or eDRX cycles Note 4)

	5.12
	N/A
	N/A
	2078.72 (406)
	133.12 (26)
	5.12 (1)
	30.72 (6)

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	Note 3 (406)
	Note 3 (26)
	0.32 (1)
	Note 3 (6)

	
	0.64
	≥1.28 (1)
	
	
	0.64 (1)
	Note 3 (6)

	
	1.28
	≥1.28 (1)
	
	
	1.28 (1)
	Note 3 (6)

	
	2.56
	≥2.56 (2)
	
	
	2.56 (1)
	Note 3 (6)

	NOTE 1:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2:	The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3:	The detection period and the evaluation period depend on the number N of DRX cycles and are calculated according to the formula below:

.
NOTE 4:	Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s, number of DRX cycles otherwise.



For higher priority cells, a UE may optionally use a shorter value for Tmeasure,EUTRAN_Inter_EC,which shall not be less than Max(0.64 s, one DRX cycle).
For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
The UE is not rquired to perform inter-frequency neighbour cell measurements and meet Tdetect,EUTRAN_Inter_EC, Tmeasure,EUTRAN_Inter_EC and Tevaluate, E-UTRAN_inter_EC as defined in Table 4.7A.2.2.3-1 and Table 4.7A.2.2.3-3 when following condition is met:
· all the relaxed monitoring criteria defined in clause 5.2.4.12 of TS 36.304 [1] are fulfilled, and
· Editor’s note: FFS on following additional condition when the UE is configured with ‘t-Service’ [2] in the serving cell:
· The UE has detected more than [1] satellite including the satellite operating the serving cell. 

4.7A.2.2.4	Maximum allowed layers for multiple monitoring for UE category M1 in enhanced coverage
The UE category M1 in enhanced coverage shall be capable of monitoring at least:
· Depending on UE capability, an intra-frequency carrier.
· Depending on UE capability, 2 FDD E-UTRA inter-frequency carriers.
Editor’s note: FFS measurement capability on number of NGSO satellites
4.7A.2.2.5	Maximum interruption in paging reception for Category M1 UEs in enhanced coverage
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception. When the UE is configured with eDRX_IDLE cycle, the UE shall not miss any paging in a PTW provided the paging is sent in at least 2 DRX cycles before the end of that PTW.
At intra-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 cell for paging reception. The interruption time shall not exceed:
· TSI-EUTRA-M1-EC + 50 ms, if the target cell belongs to the same satellite as the current one, and if the target cell is known.
· TSI-EUTRA-M1-EC + 50 ms, If the target cell belongs to a different satellite than the current one and the target cell’s satellite is GEO , and if the target cell is known.
· TSI-EUTRA-M1-EC + [125] ms, if the target cell belongs to a different satellite than the current one and the target cell’s satellite is non-GEO, and if the target cell is known.
TSI-EUTRA-M1-EC is the time required for receiving all the relevant system information data, which include MIB and relavant SIB, according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for an E-UTRAN cell.
These requirements assume extended coverage radio conditions and do not take into account cell re-selection failure.
For any requirement in this section, when the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.
Editor’s note: FFS on following:
[The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’ [2]. ]


4.7A.2.3	WUS receptions for UE category M1
The requirements defined in clause 4.7.2.3 apply for this section.
4.7A.3	Channel quality report for UE Category M1 in idle mode for Satellite Access
The requirements in this clause shall apply for the UE category M1, as defined in TS 36.321 [17] section 5.25, supporting DL channel quality reporting in an area of the serving cell served by a satellite node.
The DL channel quality provides the serving eNB with information about 
- the minimum MPDCCH repetition level to satisfy the hypothetical MPDCCH block error rate of 1% with the parameters specified in Table 4.7.3-1 if the repetition level in DL quality report is larger than 1, or 
- the minimum MPDCCH aggregation level to satisfy the hypothetical MPDCCH block error rate of 1% with the parameters specified in Table 4.7.3-2 if the repetition level in DL quality report is 1 and UE is in normal coverage.
Table 4.7.3-1: MPDCCH transmission parameters for downlink quality reporting, repetition number being reported 
	Attribute
	Normal coverage
	Enhanced coverage

	DCI format
	6-1A
	6-1B

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz

	MPDCCH Aggregation level (ECCE) Note2
	24

	M-PDCCH Transmission type
	Distributed



Table 4.7.3-2: MPDCCH transmission parameters for downlink quality reporting, aggregation level being reported 
	Attribute
	Normal coverage

	DCI format
	6-1A

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz

	MPDCCH repetition level Note1
	1

	M-PDCCH Transmission type
	Distributed



When UE is in idle mode, the reported MPDCCH repetition level or aggregation level shall be derived from the channel quality measured in the period T in the narrowband where the random access response is transmitted, where
-	T is the period from the beginning of the random access response to the beginning of PUSCH for DL channel quality reporting.
The MPDCCH repetition level or aggregation level is chosen from the supported MPDCCH repetition levels and aggregation levels [3]. The report mapping is defined in section 9.1.21.22.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in section 9.1.21.23 if UE is in normal coverage or in section 9.1.21.24 if UE is in enhanced coverage.
4.7A.4	Requirements for transmission using preconfigured uplink resources for UE category M1 for Satellite Access
4.7A.4.1	Introduction
The requirements in this clause are applicable when the UE is configured with timing alignment (TA) validation for transmitting in uplink using preconfigured uplink resources (PUR) as specified in [TS 36.331].
4.7A.4.2	Requirements on UE synchronization for transmission using PUR 
The requirements in this clause are applicable for the UE in normal coverage or in enhanced coverage area of the serving cell served by a satellite access node.
The UE is allowed to transmit using the preconfigured uplink resources provided that the UE is synchronized towards the serving cell prior to transmission. If the UE is not able to obtain the synchronization towards the serving cell then the UE shall drop the PUR transmission. The UE determines the PUR transmission occasion according to the received PUR configuration [TS 36.331]. 
4.7A.4.3	Requirements on TA validation for transmission using PUR
The UE is allowed to transmit using PUR provided that TA is valid.  [ FFS for the validation conditions]
The UE shall determine the uplink timing,  , for transmitting on PUR using the valid values of  and  where  is defined in [16] which are the latest acquired values before PUR transmission.

<Next Change>
5.5A	E-UTRAN Handover for Cat-M1 UEs for Satellite Access
5.5A.1	Introduction
This section defines the E-UTRAN intra-frequency handover requirements and inter-frequency handover and conditional handover requirements for Cat-M1 UEs for Satellite Access as required by TS 36.300 [25].
5.5A.2	Requirements in CEModeA
5.5A.2.1	E-UTRAN FDD – FDD HO for Cat-M1 FDD UEs
The requirements in this clause are applicable to FDD intra-frequency handovers and FDD inter-frequency handovers for a Cat-M1 FDD UE in CEModeA.
5.5A.2.1.1	Handover delay
Procedure delays for all procedures that can command a handover are specified in TS 36.331 [2].
When the UE receives a RRC message implying handover the UE shall finish the transmission of all repetitions of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command,
Where:
Dhandover equals the maximum RRC procedure delay to be defined in clause  TS 36.331 [2] plus the interruption time stated in clause 5.5A.2.1.2.
5.5A.2.1.2	Interruption time
The interruption time is the time between the end of the last TTI containing the RRC command on the old PDSCH and the moment the UE has transmitted all repetitions of PRACH in the target cell, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.
When intra-frequency handover or inter-frequency handover is commanded and the field sameSFN-Indication and mib-RepetitionStatus [2] are included in the handover command then the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + 20 ms
When intra-frequency handover or inter-frequency handover is commanded and the field sameSFN-Indication or mib-RepetitionStatus [2] is not included in the handover command then UE the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TMIB + TIU + 20 ms
Where:
-	Tsearch is the time required to search the target cell when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Otherwise, Tsearch shall be according to the non-DRX cell identification requirements specified in Clause 8.13A.2.1 for intra-frequency handover for a UE configured with CEModeA or Tsearch shall be according to the non-DRX cell identification requirements specified in Clause 8.13A.2.2 for inter-frequency handover for a UE configured with CEModeA. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
-	TMIB is the time required for acquiring the MIB and SIB information of the target cell.
-	TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell.
-	In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification. Otherwise, it is unknown. For intra-frequency handover the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13A.2.1 for CEModeA. For inter-frequency handover the time duration required for the cell identification is specified in relevant inter-frequency cell identification requirements as described in Clause 8.13A.2.2 for CEModeA.
Editor’s note: FFS   to accommodate for the time needed between the UE acquires the NTN SIB of the target cell and the epoch time conveyed in this SIB is reached
5.5A.2.2	E-UTRAN FDD – FDD HO for Cat-M1 HD – FDD UEs
The requirements defined in clause 5.5A.2.1 are applicable to FDD intra-frequency handovers and FDD inter-frequency handovers for a Cat-M1 HD-FDD UE in CEModeA.
5.5A.2.3	E-UTRAN FDD – FDD conditional HO for Cat-M1 FDD UEs
The requirements in this clause are applicable to both intra-frequency and inter-frequency conditional handovers for a Cat-M1 FDD UE in CEModeA.
5.5A.2.3.1	Handover delay
Procedure delays for all procedures that can command a conditional handover are specified in TS 36.331 [2].
When the UE receives a RRC message implying conditional handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command. 
Dhandover = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tinterrupt
Where: 
TRRC is the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2].
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover. 
Tmeasure is the measurements time stated in clause 5.5A.2.3.2.
TCHO_execution is the conditional execution preparation time in clause 5.5A.2.3.3. 
Tinterrupt is the interruption time stated in clause 5.5A.2.3.4.
5.5A.2.3.2	Measurement time
The measurement time delay Tmeasure is defined as the time period from the end of TEvent_DU until the UE begins the preparation time for handover execution.  
The measurement event evaluation delay measured without Time To Trigger (TTT) and L3 filtering shall be less than T identify intra defined in clause 8.13A.2.1 for intra-frequency conditional handover or Tidentify inter defined in clause 8.13A.2.2 for inter-frequency conditional handover. When TTT or L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra defined in clause 8.13A.2.1 or T identify inter defined in clause 8.13A.2.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers a handover, the measurement time delay shall be less than TMeasurement_Period, Intra or TMeasurement_Period, Inter provided the timing to that cell has not changed more than ± 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
5.5A.2.3.3	Preparation time
Preparation time is the time when the UE prepares the target cell for conditional handover. It begins after measurement time.
TCHO_execution is the time needed for preparing the conditional handover to the target cell.
TCHO_execution can be up to 10 ms.
5.5A.2.3.4	Interruption time
The interruption time is the time between when the UE completes the preparation time TCHO_execution and the time when the UE starts the transmission of the PRACH to the target cell.
When intra-frequency conditional handover or inter-frequency conditional handover is commanded and the field sameSFN-Indication and mib-RepetitionStatus [2] are included in the handover command then the interruption time shall be less than Tinterrupt
	Tinterrupt = TIU + 20 ms
When intra-frequency contional handover or inter-frequency conditional handover is commanded and the field sameSFN-Indication or mib-RepetitionStatus [2] is not included in the handover command then the interruption time shall be less than Tinterrupt
	                                                         Tinterrupt = TMIB + TIU + 20 ms
Where:
-	TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell.
-	In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification. Otherwise, it is unknown. For intra-frequency handover the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13A.2.1 for CEModeA. For inter-frequency handover the time duration required for the cell identification is specified in relevant inter-frequency cell identification requirements as described in Clause 8.13A.2.2 for CEModeA
-	TMIB is the time required for acquiring the MIB and SIB information of the target cell.
5.5A.2.4	E-UTRAN FDD – FDD conditional HO for Cat-M1 HD – FDD UEs
The requirements defined in clause 5.5A.2.3 are applicable to FDD intra-frequency handovers and FDD inter-frequency handovers for a Cat-M1 HD-FDD UE in CEModeA.

5.5A.3	Requirements in CEModeB
5.5A.3.1	E-UTRAN FDD – FDD HO for Cat-M1 FDD UEs
The requirements in this clause are applicable to FDD intra-frequency handovers and FDD inter-frequency handover for a Cat-M1 FDD UE configured with CEModeB.
5.5A.3.1.1	Handover delay
Procedure delays for all procedures that can command a handover are specified in TS 36.331 [2].
When the UE receives a RRC message implying handover the UE shall finish the transmission of all repetitions of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command,
Where:
Dhandover equals the maximum RRC procedure delay to be defined in clause  TS 36.331 [2] plus the interruption time stated in clause 5.5A.3.1.2.
5.5A.3.1.2	Interruption time
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.
When intra-frequency handover or inter-frequency handover is commanded and the field sameSFN-Indication and mib-RepetitionStatus [2] are included in the handover command then the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + 20 ms
When intra-frequency handover or inter-frequency handover is commanded and the field sameSFN-Indication or mib-RepetitionStatus [2] is not included in the handover command then the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TMIB + TIU + 20 ms
Where:
-	Tsearch is the time required to search the target cell when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Otherwise, Tsearch shall be according to the non-DRX cell identification requirements specified in Clause 8.13A.3.1 for intra-frequency handover for a UE configured with CEModeB or Tsearch shall be according to the non-DRX cell identification requirements specified in Clause 8.13A.3.2 for inter-frequency handover for a UE configured with CEModeB. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
-	TMIB is the time required for acquiring the MIB and SIB information of the target cell.
-	TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell.
-	In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification. Otherwise, it is unknown. For intra-frequency handover the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13A.3.1 for CEModeB. For inter-frequency handover the time duration required for the cell identification is specified in relevant inter-frequency cell identification requirements as described in Clause 8.13A.3.2 for CEModeB.
Editor’s note: FFS   to accommodate for the time needed between the UE acquires the NTN SIB of the target cell and the epoch time conveyed in this SIB is reached
5.5A.3.2	E-UTRAN FDD – FDD HO for Cat-M1 HD – FDD UEs
The requirements defined in clause 5.5A.3.1 are applicable to FDD intra-frequency handovers and FDD inter-frequency handovers for a Cat-M1 HD-FDD UE configured with CEModeB.
5.5A.3.3	E-UTRAN FDD – FDD conditional HO for Cat-M1 FDD UEs
The requirements in this clause are applicable to both intra-frequency and inter-frequency conditional handovers for a Cat-M1 FDD UE in CEModeA.
5.5A.3.3.1	Handover delay
Procedure delays for all procedures that can command a conditional handover are specified in TS 36.331 [2].
When the UE receives a RRC message implying conditional handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command. 
Dhandover = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tinterrupt
Where: 
TRRC is the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2].
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover. 
Tmeasure is the measurements time stated in clause 5.5A.3.3.2.
TCHO_execution is the conditional execution preparation time in clause 5.5A.3.3.3. 
Tinterrupt is the interruption time stated in clause 5.5A.3.3.4.
5.5A.3.3.2	Measurement time
The measurement time delay Tmeasure is defined as the time period from the end of TEvent_DU until the UE begins the preparation time for handover execution.  
The measurement event evaluation delay measured without Time To Trigger (TTT) and L3 filtering shall be less than T identify intra defined in clause 8.13A.3.1 for intra-frequency conditional handover or Tidentify inter defined in clause 8.13A.3.2 for inter-frequency conditional handover. When TTT or L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra defined in clause 8.13A.3.1 or T identify inter defined in clause 8.13A.3.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers a handover, the measurement time delay shall be less than TMeasurement_Period, Intra or TMeasurement_Period, Inter provided the timing to that cell has not changed more than ± 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
5.5A.3.3.3	Preparation time
Preparation time is the time when the UE prepares the target cell for conditional handover. It begins after measurement time.
TCHO_execution is the time needed for preparing the conditional handover to the target cell.
TCHO_execution can be up to 10 ms.
5.5A.3.3.4	Interruption time
The interruption time is the time between when the UE completes the preparation time TCHO_execution and the time when the UE starts the transmission of the PRACH to the target cell.
When intra-frequency conditional handover or inter-frequency conditional handover is commanded and the field sameSFN-Indication and mib-RepetitionStatus [2] are included in the handover command then the interruption time shall be less than Tinterrupt
	Tinterrupt = TIU + 20 ms
When intra-frequency contional handover or inter-frequency conditional handover is commanded and the field sameSFN-Indication or mib-RepetitionStatus [2] is not included in the handover command then the interruption time shall be less than Tinterrupt
	                                                         Tinterrupt = TMIB + TIU + 20 ms
Where:
-	TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell.
-	In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification. Otherwise, it is unknown. For intra-frequency handover the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13A.3.1 for CEModeA. For inter-frequency handover the time duration required for the cell identification is specified in relevant inter-frequency cell identification requirements as described in Clause 8.13A.3.2 for CEModeA
-	TMIB is the time required for acquiring the MIB and SIB information of the target cell.
5.5A.3.4	E-UTRAN FDD – FDD conditional HO for Cat-M1 HD – FDD UEs
The requirements defined in clause 5.5A.3.4 are applicable to FDD intra-frequency handovers and FDD inter-frequency handovers for a Cat-M1 HD-FDD UE configured with CEModeB.

<Next Change>
6.2.3A	Random Access Requirements for Cat-M1 UEs for Satellite Access
In addition to the requirements defined in 6.2.1 and 6.2.2, a Cat-M1 UE shall also execute the random access procedure defined in clause 5.1 in TS 36.321 [17] using the PRACH configuration contained in PRACH-ConfigSIB in TS 36.331 [2]
-	Determines the enhanced coverage level based on the RSRP measurement and the configured criterion (RSRP-ThresholdsPrach [2]) as defined in section 5.1.1, TS 36,321 [17],
-	Selects PRACH resources [2] configured for the corresponding enhanced coverage level as determined in the previous step and;
-	Transmits or re- transmits PRACH preamble using the selected PRACH resources and PRACH configuration.

<Next Change>
6.5A	RRC Re-establishment for NB-IoT UEs for Satellite Access
6.5A.1	Introduction
RRC connection re-establishment is initiated when a UE in RRC connected mode loses RRC connection due to any of these reasons: radio link failure or radio link problem. The RRC re-establishment procedure is specified in clause  in TS 36.331 [2]. 
[bookmark: _Hlk115258064]The requirements in this clause are applicable for RRC connection re-establishment to a LTE cell, which is served by satellite access node (SAN). The requirements in this clause apply provided that the ephemeris information provided by the serving cell for the target cell is valid during UE re-establishment delay as specified in 6.5A.2. 

6.5A.2	Requirements
In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay_NB-IoT seconds from the moment it detects a loss in RRC connection.  The total RRC connection delay (Tre-establish_delay_NB-IoT) shall be less than:
Tre-establish_delay_NB-IoT =  TUL_grant + TUE_re-establish_delay_NB-IoT
TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.
The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) is specified in clause 6.5A.2.1 for a UE in normal coverage and in clause 6.5A.2.2 for a UE in enhanced coverage.
These requirements are not applicable for UEs that only support the Control Plane CIoT EPS optimisation (see TS 24.301). Connection control in NB-IoT is defined in Clause 5.3.1.4 in TS 36.331 [2].

6.5A.2.1	UE Re-establishment delay requirement in normal coverage
The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause  in TS 36.331 [2] is detected by the UE to the time when the UE sends PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) requirement shall be less than:
TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB1-NC + TSI_NB1-NC + TPRACH_NB-IoT
	Tsearch_NB1-NC: It is the time required by the UE to search the target cell:
	If the target cell is known, then Tsearch_NB1-NC = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch_NB1-NC = [Ksatellite *80] ms. Otherwise, Tsearch_NB1-NC = [Ksatellite *1400] ms. Where Ksatellite is defined as the number NGSO satellites to be measured.
	TSI_NB1-NC: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target cell for a UE in normal coverage.
	TPRACH_NB-IoT: The additional delay caused by the random access procedure. The actual value of TPRACH_NB-IoT shall depend upon the NPRACH configuration used in the target cell and the number of repetition used by UE for sending random access to the target cell. There might be additional delay due to ramping procedure.
	NNB-Iot-freq: It is the total number of NB-IoT frequencies to be monitored for RRC re-establishment; NNB-Iot-freq = 1 if the target cell is known.
There is no requirement if the target cell does not contain the UE context.
Editor’s note: FFS   to accommodate for the time needed between the UE acquires the NTN SIB of the target cell and the epoch time conveyed in this SIB is reached


6.5A.2.2	UE Re-establishment delay requirement in enhanced coverage
The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause  in TS 36.331 [2] is detected by the UE to the time when the UE sends PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay_NB-IoT) requirement shall be less than:
TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB1-EC + TSI_NB1-EC + TPRACH_NB-IoT
-	Tsearch_NB1-EC: It is the time required by the UE to search the target cell:
-	If the target cell is known, then Tsearch_NB1-EC = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch_NB1-EC = [Ksatellite *80] ms. Otherwise, Tsearch_NB1-EC = [Ksatellite *14800] ms. Where Ksatellite is defined as the number NGSO satellites to be measured.
-	TSI_NB1-EC: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target cell for a UE in enhanced coverage.
-	TPRACH_NB-IoT: The additional delay caused by the random access procedure. The actual value of TPRACH_NB-IoT shall depend upon the NPRACH configuration used in the target cell and the number of repetition used by UE for sending random access to the target cell. There might be additional delay due to ramping procedure.
-	NNB-Iot-freq: It is the total number of NB-IoT frequencies to be monitored for RRC re-establishment; NNB-Iot-freq = 1 if the target cell is known.
There is no requirement if the target cell does not contain the UE context.

Editor’s note: FFS   to accommodate for the time needed between the UE acquires the NTN SIB of the target cell and the epoch time conveyed in this SIB is reached

<Next Change>
6.6A	Random Access for UE category NB-IoT for Satellite Access    
6.6A.1	Introduction
The random access procedure is used when establishing the layer 1 communication between the UE and NB-IoT. The random access is specified in clause 6 of TS 36.213[3] and the control of the RACH transmission is specified in clause 5.1 of TS 36.321[17]. The UE category NB1 supports only contention-based random access transmission on anchor carrier and on non-anchor carrier.
The requirements in this section are applicable for the random access transmission by the UE category NB1 to an anchor carrier or to a non-anchor carrier under the following conditions:
-	The anchor and non-anchor carrier frequencies are within 20 MHz and
-	The anchor and the non-anchor carrier frequencies are in the same satellite or in co-located satellite.
6.6A.2	Requirements
The UE shall have capability to calculate NPRACH transmission power according to the NPRACH power formula defined in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in TS 36.101[5]. The relative power applied to additional preambles shall have an accuracy as specified in 36.101[5].
The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on target cell as specified in clause 5.1.4 in TS 36.321 [17].
6.6A.2.1	Correct behaviour when receiving Random Access Response reception
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
6.6A.2.2	Correct behaviour when not receiving Random Access Response reception
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause  TS 36.321.
6.6A.2.3	Correct behaviour when receiving a NACK on msg3
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.
6.6A.2.4	Correct behaviour when receiving a message over Temporary C-RNTI
The UE shall send ACK if the Contention Resolution is successful.
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
6.6A.2.5	Correct behaviour when contention Resolution timer expires
The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
[bookmark: _Hlk521660957]6.6A.2.6	MSG3-based channel quality report for UE Category NB1
The requirements in this clause shall apply for UE supporting DL channel quality reporting for UE Category NB1 as defined in TS 36.331 [2] section 5.3.3.3, 5.3.3.3a, and 5.3.7.4. 
The DL channel quality provides the serving eNB with information about the minimum NPDCCH repetition level to satisfy the hypothetical NPDCCH block error rate of 1% with the parameters specified in Table 6.6A.2.6-1.
Table 6.6A.2.6-1: NPDCCH transmission parameters for downlink quality reporting.
	Parameters
	Values

	DCI format
	Format N1

	Number of information bits (excluding CRC)
	23bits

	System bandwidth
	200kHz

	Aggregation level
	2

	DRX
	OFF



For channel quality reporting in the anchor carrier, the reported NPDCCH repetition level shall be derived from the channel quality measured in the period T1 or T2 in the carrier where the random access response is transmitted, where
-	T1 is the period before NPRACH transmission used for NRSRP measurement for enhanced coverage level estimation
-	T2 is the period from the beginning of the random access response to the beginning of PUSCH format 1 for DL channel quality reporting.
For channel quality reporting in the non-anchor carrier, the reported NPDCCH repetition level shall be derived from the channel quality measured in the period T2 in the carrier where UE monitors Random Access Response where T2 is defined above.
The NPDCCH repetition level for CQI-NPDCCH-NB and CQI-NPDCCH-Short-NB is chosen from the supported NPDCCH repetition levels [3]. The report mapping is defined in 9.1.22.15.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in 9.1.22.16.
6.6A.3	Requirements for NPRACH configuration
In addition to the requirements defined in 6.6A.2, UE shall also execute the random access procedure defined in clause 5.1 in TS 36.321 [17] using the NPRACH configuration contained in NPRACH-ConfigSIB-NB in TS 36.331 [2].
The UE shall apply the following procedure:
-	Determines the enhanced coverage level based on the NRSRP intra-frequency measurement performed on the anchor carrier, for NPRACH transmission to the anchor carrier or for NPRACH transmission to the non-anchor carrier, and the configured criterion as defined in section 5.1.1, TS 36,321 [17],
-	Selects NPRACH resources [2] configured for the corresponding enhanced coverage level as determined in the previous step and;
-	Transmits or re-transmits NPRACH preamble using the selected NPRACH resources and NPRACH configuration.

<Next Change>
6.7A	RRC Re-establishment for Cat-M1 UEs for Satellite Access  
6.7A.1	Introduction
RRC connection re-establishment is initiated when a Cat-M1 UE either configured with CEModeA or CEModeB in RRC connected mode looses RRC connection due to any of these reasons: radio link failure or radio link problem. The RRC re-establishment procedure is specified in clause  in TS 36.331 [2]. FFS: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell, for LEO RRC connection re-establishment shall be initiated before ‘t-Service-r17’ [2].
The requirements in this clause are applicable for RRC connection re-establishment to E-UTRAN, which is served by satellite access node (SAN).

6.7A.2	Requirements
In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection.  The total RRC connection delay (Tre-establish_delay) shall be less than:
Tre-establish_delay =  TUL_grant + TUE_re-establish_delay
TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.
The UE re-establishment delay (TUE_re-establish_delay) is specified in clause 6.7A.2.1 for a UE configured with CEModeA and in clause 6.7A.2.2 for a UE configured with CEModeB.
6.7A.2.1	UE Re-establishment delay requirement for CEModeA
The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause  in TS 36.331 [2] is detected by the UE to the moment the UE has transmitted all repetitions of the PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay) requirement for a UE configured with CEModeA shall be less than:

-	Tsearch is the time required by the UE to search the target cell. Tsearch =100 ms if the target cell is known by the UE. Otherwise, Tsearch is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13.2.1 for a UE configured with CEModeA. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
In the above requirement, a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification. Otherwise, it is unknown.
- 	Ksatellite,i: It is the scaling factor for measurements correspond to multiple NGSO satellites to be monitored on i-th frequency for RRC re-establishment; Ksatellite,i  = [2] if NGSO satellites are monitored and one of the target NGSO satellites on the E-UTRA FDD carrier frequency is the serving satellite of the UE. Otherwise Ksatellite,i =1.
-	TSI-EUTRA-M1-CEModeA: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target cell for a UE configured with CEModeA. TSI-EUTRA-M1-CEModeA includes the time to acquire the MIB and all the relevant SIBs of the target cell.
-	TPRACH is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. The actual value of TPRACH shall depend upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell.
-	Nfreq: It is the total number of frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target cell is known.
There is no requirement if the target cell does not contain the UE context.
Editor’s note: FFS to consider addition component, , to accommodate for the time needed between the UE acquires the NTN SIB.

6.7A.2.2	UE Re-establishment delay requirement for CEModeB
The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause  in TS 36.331 [2] is detected by the UE to the moment the UE has transmitted all repetitions of PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay) requirement for a UE configured with CEModeB shall be less than:

-	Tsearch is the time required by the UE to search the target cell. Tsearch =100 ms if the target cell is known by the UE. Otherwise, Tsearch is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13.3.1 for a UE configured with CEModeB. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
In the above requirement, a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification. Otherwise, it is unknown.
-	Ksatellite,i: It is the scaling factor for measurements correspond to multiple NGSO satellites to be monitored on i-th frequency for RRC re-establishment; Ksatellite,i  = [2] if NGSO satellites are monitored and one of the target NGSO satellites on the E-UTRA FDD carrier frequency is the serving satellite of the UE. Otherwise Ksatellite,i =1.
-	TSI-EUTRA-M1-CEModeB: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target cell for a UE configured with CEModeB; TSI-EUTRA-M1-CEModeB includes the time to acquire the MIB and all the relevant SIBs of the target cell.
-	TPRACH is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. The actual value of TPRACH shall depend upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell.
-	Nfreq: It is the total number of frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target cell is known.
There is no requirement if the target cell does not contain the UE context.
Editor’s note: FFS to consider addition component, , to accommodate for the time needed between the UE acquires the NTN SIB.

<Next Change>
6.8A	RRC Connection Release with Redirection for UE Category M1 for Satellite Access
6.8A.1	Introduction
RRC connection release with redirection is initiated by the UE upon receiving the “RRCConnectionRelease” message from the E-UTRAN, TS 36.331 [2]. The RRC connection release with redirection procedure is specified in clause 5.3.8 in TS 36.331 [2].
The requirements in this clause are applicable for UE caterory M1 capable of E-UTRA FDD or HD-FDD operation and when the serving and the target cells are served by the same or different satellite access nodes.
6.8A.2	Requirements
6.8A.2.1	RRC connection release with redirection to E-UTRAN with CE Mode A
The UE shall be capable of performing the RRC connection release with redirection to the target E-UTRA cell within Tconnection_release_redirect_E-UTRA cat-M1.
The time delay (Tconnection_release_redirect_E-UTRA cat-M1) is the time between the end of the last subframe in the repetition period of PDSCH containing the IE, “RRCConnectionRelease” and the end of the last subframe in the repetition period of the PRACH transmission to the target E-UTRA cell. The time delay (Tconnection_release_redirect_E-UTRA cat-M1) shall be less than:
Tconnection_release_redirect_E-UTRA cat-M1 = TRRC_procedure_delay + Ksatellite*Tidentify-E-UTRA cat-M1 + TSI-E-UTRA cat-M1 + TRA cat-M1
The target E-UTRA FDD cell shall be considered detectable for a category M1 UE capable of E-UTRA FDD provided that:
-	RSRP related side conditions given in Section 9.1.X are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.X for a corresponding Band.
The target E-UTRA FDD cell shall be considered detectable for a category M1 UE capable of E-UTRA HD-FDD provided that:
-	RSRP related side conditions given in Section 9.1.X are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.X for a corresponding Band.
TRRC_procedure_delay: It is the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be less than 110 ms.
Ksatellite: It is number of satellites to be monitored on the E-UTRA FDD carrier frequency to identify the target E-UTRA FDD cell for RRC connection release with redirection; Ksatellite =[2] if NGSO satellites are monitored and one of the target NGSO satellites on the E-UTRA FDD carrier frequency is the serving satellite of the UE. Otherwise Ksatellite =1. 
Tidentify-E-UTRA cat-M1: It is the time required to identify the target E-UTRA FDD cell. It shall be less than 960 ms.
TSI-E-UTRA cat-M1: It is the time required for acquiring all the relevant system information (SI) of the target E-UTRA cell. If old E-UTRA serving cell, before the release of the RRC connection, provides the UE with the SI (including MIB and all relevant SIBs) of the target E-UTRA FDD cell, then TSI-E-UTRA FDD = 0 ms. The value of TSI-E-UTRA cat-M1 depends on the repetitions of PBCH and PDSCH used in the target cell.
TRA cat-M1: It is the delay caused due to the random access procedure when sending random access to the target E-UTRA FDD cell. The value of TRA depends on the PRACH configuration and the repetition used in the target cell.

<Next Change>
6.9A	RRC Connection Redirection to Non-anchor Carrier in NB-IoT for Satellite Access
6.9A.1	Introduction
RRC connection redirection to a non-anchor carrier is initiated by the UE upon receiving the IE, “CarrierConfigDedicated-NB”, from the E-UTRAN, TS 36.331 [2]. The RRC redirection to procedure is specified in clause 6.7.3.2 in TS 36.331 [2].
The requirements in this clause are applicable for UE caterory NB1 or UE caterory NB2 for operation with satellite access.
The requirements in this section are applicable under the following conditions: 
-	The anchor and non-anchor carrier frequencies are within 20 MHz and
-	The anchor and the non-anchor carrier frequencies are operated by the same satellite access node (SAN).
6.9A.2	Requirements
The UE shall be capable of performing the RRC connection redirection to the non-anchor carrier within Tconnection_redirect_non-anchor.
The time delay (Tconnection_redirect_non-anchor) is the time between the end of the last subframe in the repetition period of NPDSCH containing the IE, “CarrierConfigDedicated-NB” received on the anchor carrier and the end of the last subframe in the repetition period of NPUSCH transmitted on the target non-anchor carrier. The time delay (Tconnection_redirect_non-anchor) shall be less than:
Tconnection_redirect_non-anchor = TRRC_procedure_delay + Tperiod_DL_bitmap + TUL_grant + TDL-UL switch + TNPUSCH
TRRC_procedure_delay: It is the RRC procedure for processing the received message “CarrierConfigDedicated-NB”. It shall be less than 110 ms.
Tperiod_DL_bitmap: It is the periodicity of the downlink subframe configuration for downlink transmission on the non-anchor carrier. It is configured via IE DL-Bitmap-NB [2] and can be 10 ms or 40 ms.
TUL_grant: It is the time required to acquire uplink grant from the non-anchor carrier for transmitting NPUSCH on the non-anchor carrier. The value of TUL_grant depends on Tperiod_DL_bitmap and the number of repetitions of NPDCCH used in the non-anchor carrier.
TDL-UL switch: It is the time between the end of the last subframe in the repetition period of NPDCCH received on the non-anchor carrier and the start of the first subframe in the repetition period of the corresponding NPUSCH transmitted on the non-anchor carrier. TDL-UL switch is 8 ms.
TNPUSCH: It is the time required to transmit NPUSCH on the non-anchor carrier. The value of TNPUSCH depends on the number of repetitions of NPUSCH used in the non-anchor carrier.
When the NPUSCH ACK transmission for the received RRC message takes longer than 110ms, the overall RRC connection redirection delay may be extended.

<Next Change>
7.19A	Radio Link Monitoring for UE Category M1 for Satellite Access
7.19A.1	Introduction
The UE category M1 applicability of the requirements for performing radio link monitoring in subclause 7.19A is defined in Section 3.6. The requirements in this subclause apply for UE category M1 in the serving cell served by a satellite access node.
The UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the downlink radio link quality of the PCell as specified in TS 36.213 [3].
7.19A.2	Requirements for FD-FDD and CE mode A
The requirements defined in this subclause 7.19A.2 for performing radio link monitoring are applicable for UE category M1 defined in Section 3.6.
The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout_Cat M1 and Qin_Cat M1 for the purpose of monitoring downlink radio link quality of the PCell.
The threshold Qout_Cat M1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19A.2-1.
The threshold Qin_Cat M1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout_Cat M1 and shall correspond to 2% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19A.2-1.
FFS: If the UE is configured with ‘t-Service-r17’ [2] then after t-Service-r17, radio link monitoring requirements defined in this clause shall not apply.
Table 7.19A.2-1 M-PDCCH transmission parameters for out-of-sync and in-sync for UE category M1 with CE mode A
	Attribute
	Out-of-sync
	In-sync

	DCI format
	6-1A
	6-1A

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz
	4; Bandwidth = 1.4MHz

	Maximum M-PDCCH repetition level 
	Rmax Note1
	Rmax /2 Note1

	Aggregation level (ECCE)
	L’max Note2
	L’max-2Note2

	M-PDCCH Transmission type
	Distributed
	Distributed

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1.
NOTE 2:	L’max and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level two levels below L’max, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



In addition to the requirements defined above, UE configured with rlm-ReportConfig has to
-	Estimate the downlink radio link quality and compare it to the thresholds Q E1_out_CatM1 and Q E2_in_CatM1 for the purpose of monitoring downlink radio link quality of the PCell.
The threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19A.2-2.
The threshold QE2_in_CatM1 is defined as the level at which the downlink radio link quality can be significantly more reliably received than at QE1_out_CatM1 and shall correspond to 2% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19A.2-2.
Table 7.19A.2-2 M-PDCCH transmission parameters for event E1 and event E2 for UE category M1 with CE mode A
	Attribute
	Event E1
	Event E2

	DCI format
	6-1A
	6-1A

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz
	4; Bandwidth = 1.4MHz

	Maximum M-PDCCH repetition level 
	Rmax/2 Note1
	Rmax/8 Note1

	Aggregation level (ECCE)
	L’max-1Note2
	L’max-2Note2

	M-PDCCH Transmission type
	Distributed
	Distributed

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax ≥ 2 to trigger Event E1 and Rmax ≥ 8 to trigger Event E2.
NOTE 2:	L’max-1 and L’max-2 is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max-1 is 16, 8 and 4, if numberPRB-Pairs is 6, 4 and 2, respectively. L’max-2 is the aggregation level one level below L’max-1, and L’max-2 is 8, 4 and 2, if numberPRB-Pairs is 6, 4 and 2, respectively.



For a UE configured with mpdcch-crs-connected-config, threshold Qout_Cat M1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19A.2-3, provided:
-	Out-of-sync indication is triggered in the UE.
Table 7.19A.2-3 MPDCCH transmission parameters for Out-of-sync for UE category M1 with CE mode A configured with mpdcch-crs-connected-config
	Attribute
	Out-of-sync

	DCI format
	6-1A

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz

	Maximum MPDCCH repetition level 
	Rmax Note1

	Aggregation level (ECCE)
	L’max Note2

	MPDCCH Transmission type
	Distributed

	Power offset between CRS and DMRS antenna ports of MPDCCH
	0dB

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1 to trigger Out-of-snych. 
NOTE 2:	L’max is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. 



For a UE configured with mpdcch-crs-connected-config, threshold QE1_out_CatM1 is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical MPDCCH transmission with transmission parameters specified in Table 7.19A.2-4, provided
-	Early-out-of-sync is triggered in the UE
Table 7.19A.2-4 MPDCCH transmission parameters for early Out-of-sync for UE category M1 with CE mode A configured with mpdcch-crs-connected-config
	Attribute
	Event E1

	DCI format
	6-1A

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz

	Maximum MPDCCH repetition level 
	Rmax/2 Note1

	Aggregation level (ECCE)
	L’max-1 Note2

	MPDCCH Transmission type
	Distributed

	Power offset between CRS and DMRS antenna ports of MPDCCH
	0dB

	NOTE 1:	Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1 to trigger Out-of-snych. 
NOTE 2:	L’max is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. 


7.19A.2.1	Minimum requirement when no DRX is used
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_CatM1 period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_CatM1 period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within TEvaluate_Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least max(10ms, rmax*G).
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
TEvaluate_Qout_CatM1 = 5*rmax*G ms and TEvaluate_Qin_CatM1 = 5*rmax*G ms, provided the below conditions are met, where rmax*G is MPDCCH monitoring cycle length and parameters rmax and G are as specified in [3]:
rmax*G ≥ 80 ms, and
G>1, and
UE is not receiving PDSCH,
otherwise TEvaluate_Qout_CatM1 = 400 ms and TEvaluate_Qin_CatM1 = 200 ms.
A UE configured with rlm-ReportConfig has to additionally meet the following requirements
-	When the downlink radio link quality of the PCell estimated over the last Qout_CatM1 evaluation period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the E1 event indications as specified in TS 36.331 [2].
-	When the downlink radio link quality of the PCell estimated over the last Qin_CatM1 period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall trigger event E2 and send a report to the higher layers within Qin_CatM1 evaluation period. A L3 filter shall be applied to the event E2 indications as specified in TS 36.331 [2]. The UE may also include the excess number of repetitions in the reported event report using the RRC parameter excessRep-MPDCCH as defined in TS 36.331 [2]. The reportable values of excessRep-MPDCCH are defined in Table 7.19A.2.1-1.
Table 7.19A.2.1-1: Reportable values of excessRep-MPDCCH 
	Parameter: excessRep-MPDCCH-r14
	Value

	‘excessRep1’
	2 Note1

	‘excessRep2’
	4 Note1

	NOTE 1:	excessRep-MPDCCH-r14 is the factor by which UE recommends eNB to scale down Rmax (as per the formula Rmax / excessRep-MPDCCH-r14), where Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331. 



7.19A.2.2	Minimum requirement when DRX is used
The requirements in this section apply regardless of the MPDCCH search space and parameter G [3] configuration.
When DRX is used for FD-FDD  UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.19A.2.2-1 will be used.
When eDRX_CONN cycle is used for FD-FDD  UE category M1 UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.19A.2.2-2 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
FFS: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the requirements defined in Clause 7.19A.2.1.
Table 7.19A.2.2-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in DRX for FD-FDD  UE category M1
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in clause 7.19A.2.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (20)

	0.04 < DRX cycle ≤ 0. 64
	Note (10)

	0.64 < DRX cycle ≤ 2.56
	Note (5)

	NOTE:	Evaluation period length in time depends on the length of the DRX cycle in use



Table 7.19A.2.2-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for FD-FDD  UE category M1
	eDRX_CONN cycle length (s)
	TEvaluate_Qout_DRX_CatM1 and TEvaluate_Qin_DRX_CatM1 (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use



The requirements defined in clause 7.19A.2.2 also apply for this section.
A UE configured with rlm-ReportConfig has to additionally meet the following requirements
-	When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the E1 event indications as specified in TS 36.331 [2].
-	When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall trigger event E2 and send a report to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the E2 event indications as specified in TS 36.331 [2]. The UE may also include the excess number of repetitions in the reported event report using the RRC parameter excessRep-MPDCCH as defined in TS 36.331 [2]. The reportable values of excessRep-MPDCCH are defined in Table 7.19A.2.1-1.
7.19A.2.3	Minimum requirement at transitions
When the UE transitions between any two of DRX, eDRX_CONN and non-DRX or when DRX or eDRX_CONN cycle periodicity changes, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the PCell.
7.19A.3	Requirements for HD-FDD with CE mode A
The requirements defined in this subclause 7.19A.3 for performing radio link monitoring are applicable for UE category M1 defined in Section 3.6.
FFS: If the UE is configured with ‘t-Service-r17’ [2] then after t-Service-r17, radio link monitoring requirements defined in this clause shall not apply.
7.19A.3.1	Minimum requirement when no DRX is used
The HD-FDD category M1 with CE mode A UE shall meet all applicable requirements specified in clause 7.19A.2.1 under the following conditions
-	at least 1 DL subframe per radio frame of PCell is available at the UE during Qin_CatM1 and Qout_CatM1 evaluation periods.
7.19A.3.2	Minimum requirement when DRX is used
The requirements in this section apply regardless of the MPDCCH search space and parameter G [3] configuration.
When DRX is used for HD-FDD category M1 with CE mode A UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.19A.3.2-1 will be used.
When eDRX_CONN cycle is used for HD-FDD category M1 with CE mode A UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.19A.3.2-2 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
FFS: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the requirements defined in Clause 7.19A.3.1.
Table 7.19A.3.2-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in DRX for HD-FDD UE category M1 with CE mode A
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1  and TEvaluate_Qin_DRX_CatM1  (s) (DRX cycles)

	≤ 0.01
	Non-DRX requirements in clause 7.19A.3.1 are applicable.

	0.01 < DRX cycle ≤0.04
	Note (40)

	0.04 < DRX cycle ≤ 0. 16
	Note  (20)

	0. 16 < DRX cycle ≤ 0.64
	Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	Note:	Evaluation period length in time depends on the length of the DRX cycle in use



Table 7.19A.3.2-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for HD-FDD UE category M1 with CE mode A
	eDRX_CONN cycle length (s)
	TEvaluate_Qout_DRX_CatM1  and TEvaluate_Qin_DRX_CatM1  (s) (eDRX_CONN cycles)

	2.56 < eDRX_CONN cycle ≤ 10.24
	Note  (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use



The requirements defined in clause 7.19A.3.2 also apply for this section.
A UE configured with rlm-ReportConfig has to additionally meet the following requirements
-	When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the E1 event indications as specified in TS 36.331 [2].
-	When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall trigger event E2 and send a report to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the E2 event indications as specified in TS 36.331 [2]. The UE may also include the excess number of repetitions in the reported event report using the RRC parameter excessRep-MPDCCH as defined in TS 36.331 [2]. The reportable values of excessRep-MPDCCH are defined in Table 7.19A.2.1-1.
7.19A.3.3	Minimum requirement at transitions
The minimum requirements at transitions defined in clause 7.19A.2.3 also apply for this section under the following conditions:
-	at least 1 DL subframe per radio frame of PCell is available at the UE during Qin_CatM1 and Qout_CatM1 evaluation periods.
7.19A.4	Requirements for HD-FDD with CE mode B
The requirements defined in this subclause 7.19A.4 for performing radio link monitoring are applicable for UE category M1 defined in Section 3.6.
FFS: If the UE is configured with ‘t-Service-r17’ [2] then after t-Service-r17, radio link monitoring requirements defined in this clause shall not apply.
7.19A.4.1	Minimum requirement when no DRX is used
The HD-FDD category M1 with CE mode B UE shall meet all applicable requirements specified in clause 7.19A.4.1 under the following conditions
-	at least 1 DL subframe per radio frame of PCell is available at the UE during Qin_CatM1 and Qout_CatM1 evaluation periods.
7.19A.4.2	Minimum requirement when DRX is used
The requirements in this section apply regardless of the MPDCCH search space and parameter G [3] configuration.
When DRX is used for HD-FDD category M1 with CE mode B UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.19A.4.2-1 will be used.
When eDRX_CONN cycle is used for HD-FDD category M1 with CE mode B UEs, the Qout_CatM1 evaluation period (TEvaluate_Qout_DRX_CatM1) and the Qin_CatM1 evaluation period (TEvaluate_Qin_DRX_CatM1) specified in Table 7.19A.4.2-2 will be used.
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].
When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
The out-of-sync and in-sync evaluations of the PCell shall be performed as specified in clause 4.2.1 in [3]. When DRX is used, two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length). When eDRX_CONN is used, two successive indications from Layer 1 shall be separated by at least max(10 ms, eDRX_CONN cycle length).
Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
FFS: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the requirements defined in Clause 7.19A.4.1.
Table 7.19A.4.2-1: Qout_CatM1 and Qin_CatM1 Evaluation Period in DRX for HD-FDD UE category M1 with CE mode B
	DRX cycle length (s)
	TEvaluate_Qout_DRX_CatM1  and TEvaluate_Qin_DRX_CatM1  (s) (DRX cycles)

	≤ 0.08
	Non-DRX requirements in clause 7.19A.4.1 are applicable.

	0.08< DRX cycle ≤0.160
	Note (40)

	0.160 < DRX cycle ≤ 0.320
	Note  (20)

	0.320 < DRX cycle ≤ 0.64
	Note  (10)

	0.64 < DRX cycle ≤ 2.56
	Note  (5)

	NOTE:	Evaluation period length in time depends on the length of the DRX cycle in use



Table 7.19A.4.2-2: Qout_CatM1 and Qin_CatM1 evaluation period when eDRX_CONN cycle is configured for HD-FDD UE category M1 with CE mode B
	eDRX_CONN cycle length (s)
	TEvaluate_Qout_DRX_CatM1  and TEvaluate_Qin_DRX_CatM1  (s) (eDRX_CONN cycles)

	2.56 < DRX cycle ≤ 10.24
	Note  (5)

	NOTE:	Evaluation period length in time depends on the length of the eDRX_CONN cycle in use



The requirements defined in clause 7.19A.4.2 also apply for this section.
A UE configured with rlm-ReportConfig has to additionally meet the following requirements
-	When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qout_DRX_CatM1 [s] period becomes worse than the threshold QE1_out_CatM1, Layer 1 of the UE shall trigger event E1 and send a report to the higher layers within TEvaluate_Qout_DRX_CatM1 [s] evaluation period. A Layer 3 filter shall be applied to the E1 event indications as specified in TS 36.331 [2].
-	When the downlink radio link quality of the PCell estimated over the last TEvaluate_Qin_DRX_CatM1 [s] period becomes better than the threshold QE2_in_CatM1, Layer 1 of the UE shall trigger event E2 and send a report to the higher layers within TEvaluate_Qin_DRX_CatM1 [s] evaluation period. A L3 filter shall be applied to the E2 event indications as specified in TS 36.331 [2]. The UE may also include the excess number of repetitions in the reported event report using the RRC parameter excessRep-MPDCCH as defined in TS 36.331 [2]. The reportable values of excessRep-MPDCCH are defined in Table 7.19A.4.1-1.
7.19A.4.3	Minimum requirement at transitions
The minimum requirements at transitions defined in clause 7.19A.4.3 also apply for this section under the following conditions:
-	at least 1 DL subframe per radio frame of PCell is available at the UE during Qin_CatM1  and Qout_CatM1 evaluation

<Next Change>
7.20A	UE transmit timing for NB-IoT for Satellite Access
7.20A.1	Introduction
The Category NB1 UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference NB-IoT cell.
UE shall use the serving NB-IoT cell as the reference cell for deriving the UE transmit timing. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.
Editor Notes: FFS the clarification on  and .
7.20A.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.20A.2-1. This requirement applies when it is the first transmission in a DRX cycle or the first transmission in a repetition period (R>1) for NPUSCH and NPRACH, the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH and NPRACH transmission, or it is the transmission on PUR. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the serving NB-IoT cell minus . The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the serving NB-IoT cell. NTA_Ref for NPRACH is defined as 0.  (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.22A was applied. NTA_Ref for other channels is not changed until next timing advance is received.
Table 7.20A.2-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	0.18
	[97]*TS

	Note 1:	TS is the basic timing unit defined in TS 36.211



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for NPUSCH the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, be capable of changing the transmission timing according to the received downlink frame of the serving NB-IoT cell except when the timing advance in clause 7.22A is applied such that the UE transmission timing error shall be less than or equal to ±Te, where the timing error limit value Te is specified in Table 7.20A.2-1.
When no repetition period is configured, or the configured repetition period is R=1, all adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, in one adjustment shall be [58.33]*TS seconds.
2)	The minimum aggregate adjustment rate, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, shall be [7]*TS per [1]second.
3)	The maximum aggregate adjustment rate, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission, shall be [58.33]*TS per [200]ms.
when a repetition is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above
7.21A		UE timer accuracy for NB-IoT for Satellite Access
7.21A.1	Introduction
UE timers are used in different protocol entities to control the UE behaviour.
7.21A.2	Requirements
For UE timers specified in TS 36.331 [2], UE shall comply with the timer accuracies according to Table 7.21A.2-1.
The requirements are only related to the actual timing measurements internally in the UE. They do not include the following:
-	Inaccuracy in the start and stop conditions of a timer (e.g. UE reaction time to detect that start and stop conditions of a timer is fulfilled), or
-	Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. TTI alignment when UE sends messages at timer expiry).
Table 7.21A.2-1
	Timer value [s]
	Accuracy

	timer value < 4
	 0.1s

	timer value  4
	 2.5%



7.22A	Timing Advance for NB-IoT for Satellite Access
7.22A.1	Introduction
The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance, see TS 36.321 [17] clause 5.2.
7.22A.2	Requirements
7.22A.2.1	Timing Advance adjustment delay
UE shall adjust the timing of its uplink transmission timing at sub-frame n+12 for a timing advance command received in sub-frame n. In case repetitions are used on the downlink, sub-frame n refers to the last subframe in the repetition period in which the message containing the MAC control information was received. The UE shall not apply a TA command during an uplink repetition period.
7.22A.2.2	Timing Advance adjustment accuracy
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±13.33* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.

<Next Change>
7.23A	Radio Link Monitoring for Category NB-IoT UE for Satellite Access
7.23A.1	Introduction
The applicability of the requirements for performing radio link monitoring for Category NB1 UE in subclause 7.23A is defined in Section 3.1.
The UE shall monitor the downlink link quality based on the narrowband reference signal in order to detect the downlink radio link quality of the NB-IoT cell served by satellite access node (SAN) as specified in [3].
7.23A.2	Requirements for Category NB1 UE
The requirements defined in this subclause 7.23A.2 for performing radio link monitoring are applicable for Category NB1 UE defined in Section 3.1.
The UE shall meet all applicable requirements specified in clause 7.23A.2 under the following condition:
-	at least 1 DL subframe per radio frame of serving NB-IoT cell is available at the UE during Qout_NB-IoT and Qin_NB-IoT evaluation periods.
The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout_NB-IoT and Qin_NB-IoT for the purpose of monitoring downlink radio link quality of the NB-IoT cell.
The threshold Qout_NB-IoT is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.23A.2-1.
The threshold Qin_NB-IoT is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout_NB-IoT and shall correspond to 2% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.23A.2-1.
Table 7.23A.2-1 NPDCCH transmission parameters for out-of-sync and in-sync for Category NB1 UE
	Attribute
	Out-of-sync
	In-sync

	DCI format
	Format N1
	Format N1 

	Number of information bits
	23 bits
	23 bits

	System Bandwidth
	200kHz
	200kHz

	Antenna configuration
	2x1
	2x1 

	Maximum NPDCCH Repetition level
	RmaxNote1
	Rmax/4 Note1

	Aggregation level
	2
	2

	DRX
	OFF
	OFF

	NOTE 1:	Rmax is a configurable parameter defined in TS 36.331[2].



7.23A.2.1	Minimum requirement when no DRX is used
When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qout_NB-IoT period becomes worse than the threshold Qout_NB-IoT, Layer 1 of the UE shall send an out-of-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qout_NB-IoT evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].
When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qin_NB-IoT period becomes better than the threshold Qin_NB-IoT, Layer 1 of the UE shall send an in-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qin_NB-IoT evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least 10ms.
The transmitter power of the UE shall be turned off within 40ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2]. The following table 7.23A.2.1-1 defines the TEvaluate_Qout_NB-IoT and TEvaluate_Qin_NB-IoT.
Table 7.23A.2.1-1 Qout and Qin Evaluation Period in non-DRX for Category NB1 UE
	Configured NPDCCH Rmax
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Rmax ≤ 64
	400ms
	200ms

	Rmax> 64
	4000ms
	2000ms



7.23A.2.2	Minimum requirement when DRX is used
When DRX is used for Category NB1 UE UEs, the Qout_NB-IoT evaluation period (TEvaluate_Qout_DRX_NB-IoT) and the Qin_NB-IoT evaluation period (TEvaluate_Qin_DRX_NB-IoT) is specified in Table 7.23A.2.2-1 will be used.
When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qout_DRX_NB-IoT [s] period becomes worse than the threshold Qout_NB-IoT, Layer 1 of the UE shall send out-of-sync indication for the NB-IoT cell to the higher layers within TEvaluate_Qout_DRX_NB-IoT [s] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].
When the downlink radio link quality of the NB-IoT cell estimated over the last TEvaluate_Qin_DRX_NB-IoT [s] period becomes better than the threshold Qin_NB-IoT, Layer 1 of the UE shall send in-sync indications for the NB-IoT cell to the higher layers within TEvaluate_Qin_DRX_NB-IoT [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
The out-of-sync and in-sync evaluations of the NB-IoT cell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least max(10ms, DRX_cycle_length).
Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of T310 timer.
The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in clause 5.3.11 in TS 36.331 [2].
Table 7.23A.2.2-1: Qout and Qin Evaluation Period in DRX for Category NB1 UE
	DRX cycle length (s)
	TEvaluate_Qout_DRX_NB-IoT and TEvaluate_Qin_DRX_NB-IoT (s) 

	
	DRX cycles for Rmax ≤ 64
	DRX cycles for Rmax > 64

	0.256 < DRX cycle ≤ 1.024
	Note 1 (20)
	Note 1 (40)

	1.024 < DRX cycle ≤ 3.072
	Note 1 (10)
	Note 1 (20)

	4.096 < DRX cycle ≤ 10.24
	Note 1 (5)
	Note 1 (10)

	NOTE 1:	Evaluation period length in time depends on the length of the DRX cycle in use



7.23A.2.3	Minimum requirement at transitions
When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the NB-IoT cell.

<Next Change>
7.24A	UE transmit timing for Category M1 for Satellite Access
7.24A.1	Introduction
The Category M1 UE shall have the capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell.
The UE shall use the serving cell as the reference cell for deriving the UE transmit timing. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.
7.24A.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te_NTN_M1 where the timing error limit value Te_NTN_M1 is specified in Table 7.24A.2-1. This requirement applies when it is the first transmission in a DRX cycle, eDRX_CONN cycle, or the first transmission in a repetition period (R>1) for PUCCH, PUSCH, and SRS, or the first transmission after an uplink transmission gap in a repetition period (R>1) for PUCCH or PUSCH, or it is the PRACH transmission, or it is the transmission on PUR, or the first transmission in each segment of PUSCH/PUCCH for eMTC in a repetition period. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the serving cell minus. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the serving cell. NTA_Ref for PRACH is defined as 0. (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA_Ref for other channels is not changed until the next timing advance is received.
Table 7.24A.2-1: Te_NTN_M1 Timing Error Limit
	CE Mode
	Te_NTN_M1_

	A
	[41]*TS

	B
	[65]*Ts

	NOTE 1:	TS is the basic timing unit defined in TS 36.211.
NOTE 2:	This requirement applies regardless of the downlink carrier bandwidth.



When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, or at the start of a transmission segment boundary, be capable of changing the transmission timing according to the received downlink frame of the serving cell except when the timing advance in clause 7.3 is applied such that the UE transmission timing error shall be less than or equal to Te_NTN_M1 where the timing error limit value Te_NTN_M1 is specified in Table 7.24A.2-1.
When no repetition period is configured, or the configured repetition period is R=1, or at the start of a transmission segment boundary, all adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission,  in one adjustment shall be Tq_NTN_M1 seconds.
2)	The minimum aggregate adjustment rate, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission,  shall be 7*TS per second.
3)	The maximum aggregate adjustment rate, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission,  shall be Tq_NTN_M1 per 200ms.
Where the maximum autonomous time adjustment step Tq_NTN_M1 is specified in Table 7.24A.2-2.
Table 7.24A.2-2: Tq_NTN_M1 Maximum Autonomous Time Adjustment Step
	CE Mode
	Tq_NTN_M1_

	A
	17.5*TS

	B
	17.5*Ts

	NOTE 1:	TS is the basic timing unit defined in TS 36.211.
NOTE 2:	This requirement applies regardless of the downlink carrier bandwidth.



For satellite access, when a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary as defined above.

<Next Change>
7.27A	UE timer accuracy for category M1 for Satellite Access   
7.27A.1	Introduction
UE timers are used in different protocol entities to control the UE behaviour.
7.27A.2	Requirements
The requirements defined in clause 7.21.2 also apply for this section.
7.28A	Timing Advance for Category M1 for Satellite Access   
7.28A.1	Introduction
The timing advance is initiated from E-UTRAN served by SAN, with MAC message that implies and adjustment of the timing advance, see TS 36.321 [17] clause 5.2.
7.28A.2	Requirements
[bookmark: _Toc383690750]7.28A.2.1	Timing Advance adjustment delay
The UE shall adjust the timing of its uplink transmission timing at sub-frame n+6+Koffset for a timing advance command received in sub-frame n. The value of Koffset is defined in clause 4.2.3 in TS 36.213 [3]
The same requirement applies also when the UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.
[bookmark: _Toc383690751]7.28A.2.2	Timing Advance adjustment accuracy
The requirements defined in clause 7.3.2.2 also apply for this section.

<Next Change>
8.13A	Measurements for UE Category M1 for Satellite Access
8.13A.1	Introduction
The UE category M1 applicability of the requirements in subclause 8.13 is defined in Section 3.6.
This clause contains requirements on the UE regarding measurement reporting in RRC_CONNECTED state for UE Category M1 for Satellite Access. The requirements are specified for E-UTRA intra- and inter-frequency measurements. These measurements may be used by the E-UTRAN, e.g. for handover decisions. The measurement quantities are defined in TS 36.214 [4], the measurement model is defined in TS 36.302 [22] and measurement accuracies are specified in clause 9. Control of measurement reporting is specified in TS 36.331 [2].
The UE shall meet the requirements in Section 8.13A, provided: 
-	the UE does not require measurement gaps for the corresponding measurements, or 
-	the UE requires measurement gaps for the corresponding measurements and is configured with the measurement gap pattern Id 0 or 1 and is not configured with any measurement gap pattern from Table 8.1.2.1-3.
When the UE is provided with IDC solution, the UE shall also perform RRM measurements and meet the corresponding requirements in clause 8.
8.13A.2	Requirements for UE category M1 with CE mode A
The UE category M1 applicability of the requirements in subclause 8.13A.2 is defined in Section 3.6. The requirements defined in clause 8.13A.2 apply provided the following conditions are met:
-	UE is configured with measurement gap pattern ID#0 or ID#1 defined in Table 8.1.2.1-1.
Alternatively, the UE shall meet the requirements in subclause 8.13A.2 defined for gap pattern ID#0 without using any measurement gaps provided:
-	UE indicates it does not need gaps with the capability intraFreq-CE-NeedForGaps-r13 [2, TS 36.331] for the frequency band of the serving cell, or
-	UE is not configured with any reporting configuration that requires measurement on any intra-frequency neighbour cell.
8.13A.2.1	E-UTRAN intra frequency measurements by UE category M1 with CE mode A
The UE shall be able to identify new intra-frequency cells and perform RSRP and RSRQ measurements of identified intra-frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During the RRC_CONNECTED state the UE shall continuously measure identified intra frequency cells and additionally search for and identify new intra frequency cells. 
The UE is allowed to perform RSRP measurements based on RSS signals provided UE is configured with rss-ConfigCarrierInfo [2] and following conditions are met:
-	If measurement gaps are configured, the measured subframes containing RSS are available before or after the measurement gaps and UE shall measure RSS outside the gaps, and
-	RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH if UE supports measuring neighbour cell RSS in the same MPDCCH bandwidth, or within the same RSS RB location of the serving cell if UE does not support measuring neighbour cell RSS in the same MPDCCH bandwidth, for 3 successive DRX cycles or MPDCCH monitoring cycles and the last subframe of the RSS occasion of the measured cell is in the window of [n-5, n-1] where n is the first subframe of DRX ON duration or MPDCCH monitoring occasion, and
-	RSS-based measurement period (Tmeasure_intra_UE cat M1) is not longer than CRS-based measurement period, and
-	RSS power offset (PRSS) with respect to CRS as defined in RSS-Config or rss-MeasPowerBias [2], where PRSS ≥ 0 dB.
-	RSRQ is not configured as trigger quantity or report quantity for intra-frequency measurement
If UE performs RSRP measurement based on RSS for serving or neighbour cell, it is not expected to perform RSRP measurement based on CRS on that cell. UE shall compensate the RSS power offset (PRSS) with respect to CRS when derving the RSRP measurement based on RSS.
For performing RSRP measurement based on RSS on detected intra-frequency cells, UE assumes BL/CE DL subframe configuration of each neighbor cell is same as serving cell. The requirements for RSRP measurement based on RSS for a neighbour cell apply provided that BL/CE DL subframe configuration of the neighbor cell is same as serving cell.
Additionally, for performing RSS-based RSRP measurements on detected intra-frequency cells, the UE assumes that the RSS transmission of each neighbor cell starts in the radio frame that is closest in time, i.e. within a window of +/- 5ms, around the corresponding radio frame offset calculated from RRC signalling in the serving cell, as described in TS 36.331 subclause 6.3. The requirements for RSS-based RSRP measurements for neighbor cells apply provided that the RSS transmission of each neighbor cell starts in the radio frame within a window of +/- 5ms around the calculated radio frame offset of the serving cell.

8.13A.2.1.1	E-UTRAN FDD intra frequency measurements
8.13A.2.1.1.1	E-UTRAN intra frequency measurements when no DRX is used
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.13A.2.1.1.1-1 when SCH Ês/Iot >= -6 dB, provided
-	G=1, or 
-	rmax*G < 80ms, or
-	UE is receiving PDSCH.
Otherwise, requirements in Table 8.13A.2.1.1.1-3 apply, where rmax and G are given by higher layer parameter mPDCCH-NumRepetition and mPDCCH-startSF-UESS respectively as defined in TS 36.213 [3].
Table 8.13A.2.1.1.1-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell
	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	1.44 * Kintra_M1_NC *  KSAT seconds
	480 * Kintra_M1_NC *  KSAT ms

	1
	2.88 * Kintra_M1_NC *  KSAT seconds
	960 * Kintra_M1_NC *  KSAT ms

	N/A
	N/A
	3 x TRSS (Note 1)

	Note 1: It is the measurement period for RSRP measured on RSS signals defined in RSS-Config [2].




Kintra_M1_NC = 100 / X where X is signalled by the RRC parameter measGapSharingScheme [2] and is defined as in Table 8.13A.2.1.1.1-2 when highSpeedMeasGapCE-ModeA [2] is not configured, and in Table 8.13A.2.1.1.1-2A when highSpeedMeasGapCE-ModeA [2] is configured.  is total number of inter-frequency layers to be monitored as defined in 8.1.2.1.1. When inter frequency measurement is not configured, Kintra_M1_NC=1 regardless whether or how parameter measGapSharingScheme [2] is configured.
KSAT is the number of satellites to be monitored on the E-UTRA FDD carrier frequency; KSAT equals to the number NGSO satellites to be measured if NGSO satellites are monitored. KSAT =1 if GSO satellites are monitored.
Table 8.13A.2.1.1.1-2: Value of parameter X for CEModeA
	measGapSharingScheme
	Value of X (%)

	‘00’
	


	‘01’
	40

	‘10’
	50

	‘11’
	60



Table 8.13A.2.1.1.1-2A: Value of parameter X for CEModeA for UE configured with highSpeedMeasGapCE-ModeA
	measGapSharingScheme
	Value of X (%)

	‘00’
	


	‘01’
	50

	‘10’
	80

	‘11’
	90



Table 8.13A.2.1.1.1-3: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell with MPDCCH scaling
	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	Max(20 * rmax*G / 1000, 1.44) * Kintra_M1_NC *  KSAT seconds
	Max(5 * rmax*G, 480) * Kintra_M1_NC *  KSAT ms

	1
	Max(20 * rmax*G / 1000, 2.88) * Kintra_M1_NC *  KSAT seconds
	Max(5 * rmax*G, 960) * Kintra_M1_NC *  KSAT ms

	N/A
	N/A
	Max(rmax*G, TRSS) x 3 (Note 1)

	Note 1: It is the measurement period for RSRP measured on RSS signals defined in RSS-Config [2].



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.6 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-1 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.13A.2.1.1.1-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP and RSRQ measurement of cells from UE physical layer to higher layers may be decreased.
The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.1 and 9.1.21.2.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.6.
8.13A.2.1.1.1.1	Measurement Reporting Requirements
8.13A.2.1.1.1.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
8.13A.2.1.1.1.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.2.1.1.1.1.3.
8.13A.2.1.1.1.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1_NC defined in Clause 8.13A.2.1.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1_NC defined in clause 8.13A.2.1.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1, Intra provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.2.1.1.2	E-UTRAN intra frequency measurements when DRX is used
When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1_NC as shown in table 8.13A.2.1.1.2-1.
When eDRX_CONN is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1_NC as shown in table 8.13A.2.1.1.2-1A.
Table 8.13A.2.1.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1_NC (s) (DRX cycles)

	0
	≤0.04
	1.44 * Kintra_M1_NC *  KSAT (Note 1)

	
	0.04<DRX-cycle≤0.08
	Note 2 (40 * Kintra_M1_NC *  KSAT)

	
	0.128
	3.2 * Kintra_M1_NC *  KSAT (25 * Kintra_M1_NC *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2(20 * Kintra_M1_NC *  KSAT)

	1
	<0.128
	2.88 * Kintra_M1_NC *  KSAT (Note 1)

	
	0.128
	3.2 * Kintra_M1_NC *  KSAT (25 * Kintra_M1_NC *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2(20 * Kintra_M1_NC *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.2.1.1.2-1A: Requirement to identify a newly detectable FDD intrafrequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_intra_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (20 * Kintra_M1_NC *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.6 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.14-1 for a corresponding Band
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra_UE cat M1. When DRX is used, Tmeasure_intra_UE cat M1_NC is as specified in table 8.13A.2.1.1.2-2. When eDRX_CONN is used, Tmeasure_intra_UE cat M1_NC is as specified in table 8.13A.2.1.1.2-3. The UE shall be capable of performing RSRP and RSRQ measurements for 6 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_UE cat M1.
Table 8.13A.2.1.1.2-2: Requirement to measure FDD intrafrequency cells
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1_NC (s) (DRX cycles)

	0
	<0.128
	0.48 * Kintra_M1_NC *  KSAT (Note1)

	
	0.128≤DRX-cycle≤2.56
	Note 2 (5 * Kintra_M1_NC *  KSAT)

	1
	<0.256
	0.960 * Kintra_M1_NC *  KSAT (Note 1)

	
	0.256≤DRX-cycle≤2.56
	Note 2 (*Kintra_M1_NC *  KSAT)

	N/A
	N/A
	Max(DRX cycle length, TRSS ) x 3(Note 3)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use 
Note 3	It is the measurement period for RSRP measured on RSS signals defined in RSS-Config [2].



Table 8.13A.2.1.1.2-3: Requirement to measure FDD intrafrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_intra_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5 * Kintra_M1_NC *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.1 and 9.1.21.2.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.6.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.2.1.1.2.1	Measurement Reporting Requirements
8.13A.2.1.1.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
8.13A.2.1.1.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.2.1.1.2.1.3.
8.13A.2.1.1.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra, UE cat M1  defined in Clause 8.13A.2.1.1.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1_NC  defined in clause 8.13A.2.1.1.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_UE cat M1_NC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.2.1.2	E-UTRAN intra frequency measurements for HD-FDD
8.13A.2.1.2.1	E-UTRAN intra frequency measurements when no DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
The requirements defined in clause 8.13A.2.1.1.1 also apply for this section provided the following conditions are met:
-	at least downlink subframe # 0 or downlink subframe # 5 per radio frame of an intra-frequency cell to be identified by the UE is available at the UE over Tidentify_intra_UE cat M1;
-	at least one downlink subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell over Tmeasure_intra_UE cat M1.
-	RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.6 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-2 for a corresponding Band
8.13A.2.1.2.2	E-UTRAN intra frequency measurements when DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
When DRX is in use the UE shall be able to identify a new detectable HD-FDD intra frequency cell within Tidentify_intra_UE cat M1_NC  as shown in table 8.13A.2.1.2.2-1.
When eDRX_CONN is in use, the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1_NC as shown in table 8.13A.2.1.2.2-1A.
Table 8.13A.2.1.2.2-1: Requirement to identify a newly detectable HD-FDD intrafrequency cell
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1_NC (s) (DRX cycles)

	0
	≤0.04
	1.44  * Kintra_M1_NC  *  KSAT (Note 1)

	
	0.04<DRX-cycle≤0.08
	Note 2 (40 * Kintra_M1_NC  *  KSAT)

	
	0.128
	3.2 * Kintra_M1_NC  *  KSAT (32 * Kintra_M1_NC *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2 (25 * Kintra_M1_NC *  KSAT)

	1
	≤0.08
	2.88 * Kintra_M1_NC *  KSAT (Note 1)

	
	0.128
	3.2 * Kintra_M1_NC *  KSAT (32 * Kintra_M1_NC *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2 (25 * Kintra_M1_NC *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.2.1.2.2-1A: Requirement to identify a newly detectable HD-FDD intrafrequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_intra_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (25 * Kintra_M1_NC *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.6 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-2 for a corresponding Band
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra_UE cat M1. When DRX is used, Tmeasure_intra_UE cat M1_NC is as specified in table 8.13A.2.1.2.2-2. When eDRX_CONN is used, Tmeasure_intra_UE cat M1_NC is as specified in table 8.13A.2.1.2.2-3. The UE shall be capable of performing RSRP and RSRQ measurements for 6 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_UE cat M1.
Table 8.13A.2.1.2.2-2: Requirement to measure HD-FDD intrafrequency cells
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1_NC (s) (DRX cycles)

	0
	<0.08
	0.48 * Kintra_M1_NC *  KSAT (Note 1)

	
	0.08≤DRX-cycle≤0.16
	Note 2 (7 * Kintra_M1_NC *  KSAT)

	
	0.16<DRX-cycle≤2.56
	Note 2 (5 * Kintra_M1_NC *  KSAT)

	1
	<0.16
	0.96 * Kintra_M1_NC *  KSAT (Note 1)

	
	DRX-cycle=0.16
	1.12 * Kintra_M1_NC *  KSAT (7 * Kintra_M1_NC *  KSAT)

	
	0.16<DRX-cycle≤2.56
	Note 2 (5 * Kintra_M1_NC *  KSAT)

	N/A
	N/A
	Max(DRX cycle length, TRSS ) x 3 (Note 3)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use 
Note 3:      It is the measurement period for RSRP measured on RSS signals defined in RSS-Config [2].		



Table 8.13A.2.1.2.2-3: Requirement to measure HD-FDD intrafrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_intra_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5 * Kintra_M1_NC *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.1 and 9.1.21.2.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.6.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.2.1.2.2.1	Measurement Reporting Requirements
8.13A.2.1.2.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
8.13A.2.1.2.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2, and 9.1.21.6.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.2.1.2.2.1.3.
8.13A.2.1.2.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.1, 9.1.21.2 and 9.1.21.6.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra_UE cat M1_NC defined in Clause 8.13A.2.1.2.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1_NC defined in clause 8.13A.2.1.2.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_UE cat M1_NC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.2.2	E-UTRAN inter frequency measurements by UE category M1 with CE mode A
The UE shall be able to identify new inter-frequency cells and perform RSRP and RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the PCell, even if no explicit neighbour list with physical layer cell identities is provided. During the RRC_CONNECTED state the UE shall continuously measure identified inter frequency cells and additionally search for and identify new inter frequency cells.
8.13A.2.2.1	E-UTRAN FDD - FDD inter frequency measurements
8.13A.2.2.1.1	E-UTRAN FDD - FDD inter frequency measurements when no DRX is used
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD inter-frequency cell according to requirements in Table 8.13A.2.2.1.1-1 when SCH Ês/Iot >= -6 dB, provided
-	G=1, or 
-	rmax*G < 80ms, or
-	UE is receiving PDSCH.
Otherwise, requirements in Table 8.13A.2.2.1.1-3 apply, where rmax and G are given by higher layer parameter mPDCCH-NumRepetition and mPDCCH-startSF-UESS respectively as defined in TS 36.213 [3].
Table 8.13A.2.2.1.1-1: Requirement on cell identification delay and measurement delay for FDD interfrequency cell
	Gap pattern ID
	Cell identification delay (Tidentify_inter_UE cat M1_NC)
	Measurement delay (Tmeasure_inter_UE cat M1_NC_NC)

	0
	1.44 * Kinter_M1_NC *  KSAT seconds
	480 * Kinter_M1_NC *  KSAT ms

	1
	2.88 * Kinter_M1_NC seconds
	960 * Kinter_M1_NC ms




	

where X is signalled by the RRC parameter measGapSharingScheme [2] and is defined as in Table 8.13A.2.2.1.1-2 when highSpeedMeasGapCE-ModeA [2] is not configured, and in Table 8.13A.2.2.1.1-2A when highSpeedMeasGapCE-ModeA [2] is configured.  is total number of inter-frequency layers to be monitored as defined in 8.1.2.1.1.
KSAT is the number of satellites to be monitored on the E-UTRA FDD carrier frequency; KSAT equals to the number NGSO satellites to be measured if NGSO satellites are monitored. KSAT =1 if GSO satellites are monitored.
Table 8.13A.2.2.1.1-2: Value of parameter X for CEModeA
	measGapSharingScheme
	Value of X (%)

	‘00’
	


	‘01’
	40

	‘10’
	50

	‘11’
	60



Table 8.13A.2.2.1.1-2A: Value of parameter X for CEModeA for UE configured with highSpeedMeasGapCE-ModeA
	measGapSharingScheme
	Value of X (%)

	‘00’
	


	‘01’
	50

	‘10’
	80

	‘11’
	90



Table 8.13A.2.2.1.1-3: Requirement on cell identification delay and measurement delay for FDD interfrequency cell with MPDCCH scaling
	Gap pattern ID
	Cell identification delay (Tidentify_inter_UE cat M1)
	Measurement delay (Tmeasure_inter_UE cat M1)

	0
	Max(20 * rmax*G / 1000, 1.44) * Kinter_M1_NC  *  KSAT seconds
	Max(5 * rmax*G, 480) * Kinter_M1_NC  *  KSAT ms

	1
	Max(20 * rmax*G / 1000, 2.88) * Kinter_M1_NC *  KSAT seconds
	Max(5 * rmax*G, 960) * Kinter_M1_NC  *  KSAT ms



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.9 and 9.1.22.10 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.13 and 9.1.21.14 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-1 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_inter_UE cat M1_NC. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for inter frequency measurements is according to Table 8.13A.2.2.1.1-1. When measurement gaps are scheduled for FDD inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 2 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in Table 8.13A.2.2.1.1-1.
8.13A.2.2.1.1.1	Measurement Reporting Requirements
8.13A.2.2.1.1.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
8.13A.2.2.1.1.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.2.2.1.1.1.3.
8.13A.2.2.1.1.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify inter_UE cat M1_NC defined in Clause 8.13A.2.2.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_inter_UE cat M1_NC defined in clause 8.13A.2.2.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1_NC, Inter provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.2.2.1.2 	E-UTRAN inter frequency measurements when DRX is used
When DRX is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_NC as shown in table 8.13A.2.2.1.2-1.
When eDRX_CONN is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,  the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_NC as shown in table 8.13A.2.2.1.2-1A.
Table 8.13A.2.2.1.2-1: Requirement to identify a newly detectable FDD interfrequency cell
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_inter_UE cat M1_NC (s) (DRX cycles)

	0
	≤0.04
	1.44 * Kinter_M1 *  KSAT (Note 1)

	
	0.04<DRX-cycle≤0.08
	Note 2 (40 * Kinter_M1 *  KSAT)

	
	0.128
	3.2 * Kinter_M1 *  KSAT (25 * Kinter_M1 *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2(20 * Kinter_M1 *  KSAT)

	1
	<0.128
	2.88 * Kinter_M1 *  KSAT (Note 1)

	
	0.128
	3.2 * Kinter_M1 *  KSAT (25 * Kinter_M1 *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2(20 * Kinter_M1 *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.2.2.1.2-1A: Requirement to identify a newly detectable FDD interfrequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_inter_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (20 * Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.9 and 9.1.21.10 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.13 and 9.21.14 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.14-1 for a corresponding Band
When DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ to higher layers with the measurement period Tmeasure_inter_UE cat M1_NC, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. When DRX is used, Tmeasure_inter_UE cat M1_NC is as defined in Table 8.13A.2.2.1.2-2, and when eDRX_CONN is in use, Tmeasure_inter_UE cat M1_NC is as defined in Table 8.13A.2.2.1.2-3.
Table 8.13A.2.2.1.2-2: Requirement to measure FDD interfrequency cells
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_inter_UE cat M1_NC (s) (DRX cycles)

	0
	<0.128
	0.48 * Kinter_M1 cat M1_NC *  KSAT (Note 1)

	
	0.128≤DRX-cycle≤2.56
	Note 2 (5 * Kinter_M1 *  KSAT)

	1
	<0.256
	0.960 * Kinter_M1 cat M1_NC *  KSAT (Note 1)

	
	0.256≤DRX-cycle≤2.56
	Note 2 (5 * Kinter_M1 *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.2.2.1.2-3: Requirement to measure FDD interfrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5 * Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.9 and 9.1.21.10.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.13 and 9.1.21.14.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.2.2.1.2.1	Measurement Reporting Requirements
8.13A.2.2.1.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
8.13A.2.2.1.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.2.2.1.2.1.3.
8.13A.2.2.1.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_inter, UE cat M1_NC  defined in Clause 8.13A.2.2.1.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_inter_UE cat M1_NC  defined in clause 8.13A.2.2.1.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_inter_UE cat M1_NC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.2.2.2	E-UTRAN inter-frequency measurements for HD-FDD
8.13A.2.2.2.1	E-UTRAN inter-frequency measurements when no DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
The requirements defined in clause 8.13A.2.2.1.1 also apply for this section provided the following conditions are met:
-	at least downlink subframe # 0 or downlink subframe # 5 per radio frame of an inter-frequency cell to be identified by the UE is available at the UE over Tidentify_inter_UE cat M1_NC;
-	at least one downlink subframe per radio frame of measured cell is available at the UE for RSRP measurement  assuming measured cell is identified cell over Tmeasure_inter_UE cat M1_NC.
-	RSRP related side conditions given in Sections 9.1.21.9 and 9.1.21.10 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.13 and 9.1.21.14 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-2 for a corresponding Band
8.13A.2.2.2.2 	E-UTRAN inter frequency measurements when DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
When DRX is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_NC as shown in table 8.13A.2.2.2.2-1.
When eDRX_CONN is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,  the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_NC as shown in table 8.13A.2.2.2.2-1A.
Table 8.13A.2.2.2.2-1: Requirement to identify a newly detectable HD-FDD interfrequency cell
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_inter_UE cat M1_NC (s) (DRX cycles)

	0
	≤0.04
	1.44 * Kinter_M1 *  KSAT (Note1)

	
	0.04<DRX-cycle≤0.08
	Note 2 (40 * Kinter_M1 *  KSAT)

	
	0.128
	3.2 * Kinter_M1 *  KSAT (32 * Kinter_M1 *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2(25 * Kinter_M1 *  KSAT)

	1
	≤0.08
	2.88 * Kinter_M1 *  KSAT (Note1)

	
	0.128
	3.2 * Kinter_M1 *  KSAT (32 * Kinter_M1 *  KSAT)

	
	0.128<DRX-cycle≤2.56
	Note 2(25 * Kinter_M *  KSAT 1)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.2.2.2.2-1A: Requirement to identify a newly detectable HD-FDD interfrequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_inter_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (25 * Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.9 and 9.1.21.10 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.13 and 9.1.21.14 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-2 for a corresponding Band
When DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ to higher layers with the measurement period Tmeasure_inter_UE cat M1_NC, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. When DRX is used, Tmeasure_inter_UE cat M1_NC is as defined in Table 8.13A.2.2.2.2-2, and when eDRX_CONN is in use, Tmeasure_inter_UE cat M1_NC is as defined in Table 8.13A.2.2.2.2-3.
Table 8.13A.2.2.2.2-2: Requirement to measure HD-FDD interfrequency cells
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_inter_UE cat M1_NC (s) (DRX cycles)

	0
	<0.08
	0.48 * Kinter_M1 *  KSAT (Note 1)

	
	0.08≤DRX-cycle≤0.16
	Note 2 (7 * Kinter_M1 *  KSAT)

	
	0.16<DRX-cycle≤2.56
	Note 2(5 * Kinter_M1 *  KSAT)

	1
	<0.16
	0.96 * Kinter_M1 *  KSAT (Note 1)

	
	DRX-cycle=0.16
	1.12 * Kinter_M1 *  KSAT (7 * Kinter_M1 *  KSAT)

	
	0.16<DRX-cycle≤2.56
	Note 2(5 * Kinter_M1 *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.2.2.2.2-3: Requirement to measure HD-FDD interfrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter_UE cat M1_NC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5 * Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.10 and 9.1.21.11.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.13 and 9.1.21.14.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.2.2.2.2.1	Measurement Reporting Requirements
8.13A.2.2.2.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
8.13A.2.2.2.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.2.2.2.2.1.3.
8.13A.2.2.2.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.9, 9.1.21.10, 9.1.21.13 and 9.1.21.14.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_inter_UE cat M1_NC defined in Clause 8.13A.2.2.2.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_inter_UE cat M1_NC defined in clause 8.13A.2.2.2.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_inter_UE cat M1_NC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.2.3	Maximum allowed layers for multiple monitoring for UE category M1 with CE mode A
The UE UE category M1 configured with CE mode A shall be capable of monitoring at least:
-	Depending on UE capability, 2 FDD E-UTRA inter-frequency carriers
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 5 carrier frequency layers, which include one serving carrier frequency and any of the above defined combination of E-UTRA FDD inter-frequency.
8.13A.2.4	Channel quality report for UE Category M1 in connected mode with CE mode A
The requirements in this clause shall apply for UE supporting DL channel quality reporting for UE Category M1 as defined in TS 36.321 [17] section 5.25. 
The DL channel quality provides the serving eNB with information about 
-	the minimum MPDCCH repetition level to satisfy the hypothetical MPDCCH block error rate of 1% with the parameters specified in Table 8.13A.2.4-1 if the repetition level in DL quality report is larger than 1, or 
-	the minimum MPDCCH aggregation level to satisfy the hypothetical MPDCCH block error rate of 1% with the parameters specified in in Table 8.13A.2.4-2 if the repetition level in DL quality report is 1.
Table 8.13A.2.4-1: MPDCCH transmission parameters for downlink quality reporting, repetition number being reported
	Attribute
	CEModeA

	DCI format
	6-1A

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz

	MPDCCH Aggregation level (ECCE) Note2
	24

	M-PDCCH Transmission type
	Distributed



Table 8.13A.2.4-2: MPDCCH transmission parameters for downlink quality reporting, aggregation level being reported
	Attribute
	CEModeA

	DCI format
	6-1A

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz

	MPDCCH repetition level Note1
	1

	M-PDCCH Transmission type
	Distributed

	NOTE 1:	Not applicable if repetition number in DL quality information is larger than 1.
NOTE 2:	Not applicable if repetition number in DL quality information equals to 1.



The MPDCCH repetition level or aggregation level is chosen from the supported MPDCCH repetition levels and aggregation levels [3]. The report mapping is defined in section 9.1.21.22.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in section 9.1.21.23.
8.13A.3	Requirements for UE category M1 with CE mode B
The UE category M1 applicability of the requirements in subclause 8.13A.3 is defined in Section 3.6. The requirements defined in clause 8.13A.3 apply provided the following conditions are met:
-	UE is configured with measurement gap pattern ID#0 or ID#1 defined in Table 8.1.2.1-1.
Alternatively, the UE shall meet the requirements in subclause 8.13A.3 defined for gap pattern ID#0 without using any measurement gaps provided:
-	UE indicates it does not need gaps with the capability intraFreq-CE-NeedForGaps-r13 [2, TS36.331] for the frequency band of the serving cell, or
-	UE is not configured with any reporting configuration that requires measurement on any intra-frequency neighbour cell.
8.13A.3.1	E-UTRAN intra frequency measurements by UE category M1 with CE mode B
The UE shall be able to identify new intra-frequency cells and perform RSRP and RSRQ measurements of identified intra-frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During the RRC_CONNECTED state the UE shall continuously measure identified intra frequency cells and additionally search for and identify new intra frequency cells. 
The UE is allowed to perform RSRP measurements based on RSS signals provided UE is configured with rss-ConfigCarrierInfo [2] and following conditions are met:
-	If measurement gaps are configured, the measured subframes containing RSS are available before or after the measurement gaps and UE shall measure RSS outside the gaps, and
-	RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH if UE supports measuring neighbour cell RSS in the same MPDCCH bandwidth, or within the same RSS RB location of the serving cell if UE does not support measuring neighbour cell RSS in the same MPDCCH bandwidth, for 5 successive DRX cycles or MPDCCH monitoring cycles and the last subframe of the RSS occasion of the measured cell is in the window of [n-5, n-1] where n is the first subframe of DRX ON duration or MPDCCH monitoring occasion, and 
-	RSS-based measurement period (Tmeasure_intra_UE cat M1) is not longer than CRS-based measurement period, and
-	RSS power offset (PRSS) with respect to CRS as defined in RSS-Config or rss-MeasPowerBias [2], where PRSS ≥ 0 dB.
-	RSRQ is not configured as trigger quantity or report quantity for intra-frequency measurement
If UE performs RSRP measurement based on RSS for serving or neighbour cell, it is not expected to perform RSRP measurement based on CRS on that cell. UE shall compensate the RSS power offset (PRSS) with respect to CRS when derving the RSRP measurement based on RSS.
For performing RSRP measurement based on RSS on detected intra-frequency cells, UE assumes BL/CE DL subframe configuration of each neighbor cell is same as serving cell. The requirements for RSRP measurement based on RSS for a neighbour cell apply provided that BL/CE DL subframe configuration of the neighbor cell is same as serving cell.
Additionally, for performing RSS-based RSRP measurements on detected intra-frequency cells, the UE assumes that the RSS transmission of each neighbor cell starts in the radio frame that is closest in time, i.e. within a window of +/- 5ms, around the corresponding radio frame offset calculated from RRC signalling in the serving cell, as described in TS 36.331 subclause 6.3. The requirements for RSS-based RSRP measurements for neighbor cells apply provided that the RSS transmission of each neighbor cell starts in the radio frame within a window of +/- 5ms around the calculated radio frame offset of the serving cell.

8.13A.3.1.1	E-UTRAN FDD intra frequency measurements
8.13A.3.1.1.1	E-UTRAN intra frequency measurements when no DRX is used
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.13A.3.1.1.1-1  provided that additional conditions table 8.13A.3.1.1.1-1 is met, and
-	G=1, or
-	rmax*G < 800ms, or
-	UE is receiving PDSCH.
Otherwise, requirements in Table 8.13A.3.1.1.1-4 apply, where rmax and G are given by higher layer parameter mPDCCH-NumRepetition and mPDCCH-startSF-UESS respectively as defined in TS 36.213 [3].
Table 8.13A.3.1.1.1-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell
	Neighouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1) 
	Measurement delay (Tmeasure_intra_UE cat M1)

	-15≤ Q2 < -6
	0
	320.8 * Kintra_M1_EC *  KSAT s
	800 * Kintra_M1_EC *  KSAT ms

	
	1
	321.6 * Kintra_M1_EC *  KSAT s
	1600 * Kintra_M1_EC *  KSAT ms

	Q2-6
	0
	21.8* Kintra_M1_EC *  KSAT s
	800 * Kintra_M1_EC *  KSAT ms

	
	1
	22.6* Kintra_M1_EC*  KSAT s
	1600 * Kintra_M1_EC *  KSAT ms

	N/A
	N/A
	N/A
	5 x TRSS (Note 1)

	Note 1:	It is the measurement period for RSRP measured on RSS signals defined in RSS-Config [2].



Table 8.13A.3.1.1.1-2: Void


Kintra_M1_EC = 100 / X where X is signalled by the RRC parameter measGapSharingScheme [2] and is defined as in Table 8.13A.3.1.1.1-3.  is total number of inter-frequency layers to be monitored as defined in 8.1.2.1.1. When inter frequency measurement is not configured, Kintra_M1_EC=1 regardless whether or how parameter measGapSharingScheme [2] is configured.
KSAT is the number of satellites to be monitored on the E-UTRA FDD carrier frequency; KSAT equals to the number NGSO satellites to be measured if NGSO satellites are monitored. KSAT =1 if GSO satellites are monitored.
Table 8.13A.3.1.1.1-3: Value of parameter X for CEModeB
	measGapSharingScheme
	Value of X (%)

	‘00’
	


	‘01’
	50

	‘10’
	75

	‘11’
	87.5



Table 8.13A.3.1.1.1-4: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell
	Neighouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1) 
	Measurement delay (Tmeasure_intra_UE cat M1)

	-15≤ Q2 < -6
	0
	Max(400 * rmax* G / 1000, 320.8) * Kintra_M1_EC *  KSAT s
	Max(5 * rmax* G, 800) * Kintra_M1_EC *  KSAT ms

	
	1
	Max(400 * rmax* G / 1000, 321.6) * Kintra_M1_EC *  KSAT s
	Max(5 * rmax* G, 1600) * Kintra_M1_EC *  KSAT ms

	Q2-6
	0
	Max(20 * rmax* G / 1000, 21.8)* Kintra_M1_EC *  KSAT s
	Max(5 * rmax* G, 800) *  Kintra_M1_EC *  KSAT ms

	
	1
	Max(20 * rmax* G / 1000, 22.6)* Kintra_M1_EC *  KSAT s
	Max(5 * rmax* G, 1600) * Kintra_M1_EC *  KSAT ms

	N/A
	N/A
	N/A
	Max(rmax*G, TRSS) x 5 (Note 1)

	Note 1:	It is the measurement period for RSRP measured on RSS signals defined in RSS-Config [2].



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.3 and 9.1.21.4 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.7 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-3 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1_EC. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.13A.3.1.1.1-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be decreased.
The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.3, 9.1.21.4 and 9.1.21.7.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.7.
8.13A.3.1.1.1.1	Measurement Reporting Requirements
8.13A.3.1.1.1.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
8.13A.3.1.1.1.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.3,9.1.21.4 and 9.1.21.7.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.3.1.1.1.1.3.
8.13A.3.1.1.1.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: pusch-maxNumRepetitionCEmodeB x TTIDCCH, where pusch-maxNumRepetitionCEmodeB [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode B provided that pusch-maxNumRepetitionCEmodeB >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1_EC defined in Clause 8.13A.3.1.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1_EC defined in clause 8.13A.3.1.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1_EC, Intra provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.3.1.1.2	E-UTRAN intra frequency measurements when DRX is used
When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1_EC as shown in table 8.13A.3.1.1.2-1 provided that additional conditions Table 8.13A.3.1.1.2-1 is met.
When eDRX_CONN is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1_EC as shown in table 8.13A.3.1.1.2-1B.
Table 8.13A.3.1.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell
	Neighbouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1 (s) (DRX cycles)

	


-15≤ Q2 < -6
	0
	≤0.64
	320.8 * Kintra_M1_EC*  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2 (400 * Kintra_M1_EC*  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	321.6 * Kintra_M1_EC *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(400 * Kintra_M1_EC*  KSAT)

	

Q2-6
	
0
	≤0.64
	21.8 * Kintra_M1_EC *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(24 * Kintra_M1_EC*  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	22.6 * Kintra_M1_EC *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(24 * Kintra_M1_EC*  KSAT)

	Note1:	Number of DRX cycle depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycle in use



Table 8.13A.3.1.1.2-1A: Void

Table 8.13A.3.1.1.2-1B: Requirement to identify a newly detectable FDD intrafrequency cell when eDRX_CONN is used
	eDRX_CONN cycle length (s)
	Tidentify_intra_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (400 * Kintra_M1_EC*  KSAT)

	NOTE:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.3 and 9.1.21.4 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.7 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-3 for a corresponding Band
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra_UE cat M1_EC. When DRX is used, Tmeasure_intra_UE cat M1_EC is as specified in table 8.13A.3.1.1.2-2 provided that additional conditions table 8.13A.3.1.1.2-2 is met. When eDRX_CONN is used, Tmeasure_intra_UE cat M1_EC is as specified in table 8.13A.3.1.1.2-4. The UE shall be capable of performing RSRP and RSRQ measurements for 6 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_UE cat M1_EC.
Table 8.13A.3.1.1.2-2: Requirement to measure FDD intrafrequency cells
	Target cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (DRX cycles)

	
Q2-15
	0
	≤0.16
	0.8 * Kintra_M1_EC *  KSAT (Note1)

	
	
	0.16<DRX-cycle≤2.56
	Note2(5 * Kintra_M1_EC*  KSAT)

	
	1
	≤0.32
	1.6 * Kintra_M1_EC *  KSAT (Note1)

	
	
	0.32<DRX-cycle≤2.56
	Note2(5 * Kintra_M1_EC*  KSAT)

	N/A
	N/A
	N/A
	Max(DRX cycle length, TRSS ) x 5 (Note 3)

	Note1:	Number of DRX cycle depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycle in use



Table 8.13A.3.1.1.2-3: Void

Table 8.13A.3.1.1.2-4: Requirement to measure FDD intrafrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_intra_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5 * Kintra_M1_EC*  KSAT)

	NOTE:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.3 and 9.1.21.4.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.7.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.3.1.1.2.1	Measurement Reporting Requirements
8.13A.3.1.1.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
8.13A.3.1.1.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.3.1.1.2.1.3.
8.13A.3.1.1.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: pusch-maxNumRepetitionCEmodeB x TTIDCCH, where pusch-maxNumRepetitionCEmodeB [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode B provided that pusch-maxNumRepetitionCEmodeB >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra, UE cat M1_EC  defined in Clause 8.13A.3.1.1.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1_EC  defined in clause 8.13A.3.1.1.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_UE cat M1_EC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.3.1.2	E-UTRAN intra frequency measurements for HD-FDD
8.13A.3.1.2.1	E-UTRAN intra frequency measurements when no DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
The requirements defined in clause 8.13A.3.1.1.1 also apply for this section provided the following conditions are met:
-	at least downlink subframe # 0 and downlink subframe # 5 per radio frame of an intra-frequency cell to be identified by the UE is available at the UE over Tidentify_intra_UE cat M1_EC;
-	at least two consecutive downlink subframe per radio frame of measured cell is available at the UE for RSRP measurements  assuming measured cell is identified cell over Tmeasure_intra_UE cat M1_EC.
-	RSRP related side conditions given in Sections 9.1.21.3 and 9.1.21.4 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.7 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-4
8.13A.3.1.2.2	E-UTRAN intra frequency measurements when DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
When DRX is in use the UE shall be able to identify a new detectable HD-FDD intra frequency cell within Tidentify_intra_UE cat M1_EC  as shown in table 8.13A.3.1.2.2-1 provided that additional conditions table 8.13A.3.1.2.2-1 is met.
When eDRX_CONN is in use, the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1_EC  as shown in table 8.13A.3.1.2.2-1B.
Table 8.13A.3.1.2.2-1: Requirement to identify a newly detectable HD-FDD intrafrequency cell
	Neighbouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1 (s) (DRX cycles)

	


-15≤ Q2 < -6
	0
	≤0.64
	320.8 * Kintra_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2 (400 * Kintra_M1 *  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	321.6 * Kintra_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(400 * Kintra_M1 *  KSAT)

	

Q2-6
	
0
	≤0.64
	21.8 * Kintra_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2 (24 * Kintra_M1 *  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	22.6 * Kintra_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(24 * Kintra_M1 *  KSAT)

	Note1:	Number of DRX cycle depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycle in use



Table 8.13A.3.1.2.2-1A: Void

Table 8.13A.3.1.2.2-1B: Requirement to identify a newly detectable HD-FDD intrafrequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_intra_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (400 * Kintra_M1_EC *  KSAT)

	NOTE:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.3 and 9.1.21.4 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.7 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-4 for a corresponding Band
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra_UE cat M1_EC. When DRX is used, Tmeasure_intra_UE cat M1_EC is as specified in table 8.13A.3.1.2.2-2 provided that additional conditions Table 8.13A.3.1.2.2-2 is met. When eDRX_CONN cycle is used, Tmeasure_intra_UE cat M1_EC is as specified in table 8.13A.3.1.2.2-4. The UE shall be capable of performing RSRP and RSRQ measurements for 6 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_UE cat M1_EC.
Table 8.13A.3.1.2.2-2: Requirement to measure HD-FDD intrafrequency cells
	Neighbouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (DRX cycles)

	

Q2-15
	0
	<0.128
	0.8 * Kintra _EC *  KSAT (Note1)

	
	
	0.128≤DRX-cycle≤0.16
	Note2 (7 * Kintra_EC *  KSAT)

	
	
	0.16<DRX-cycle≤2.56
	Note2(5 * Kintra_EC *  KSAT)

	
	1
	≤0.32
	1.6 * Kintra_EC *  KSAT (Note1)

	
	
	0.32<DRX-cycle≤2.56
	Note2(5 * Kintra_EC *  KSAT)

	N/A
	N/A
	N/A
	Max (DRX cycle length, TRSS ) x 5 (Note 3)

	Note1:	Number of DRX cycle depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycle in use 
Note3:	It is the measurement period for RSRP measured on RSS signals defined in RSS-Config [2].



Table 8.13A.3.1.2.2-3: Void

Table 8.13A.3.1.2.2-4: Requirement to measure HD-FDD intrafrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_intra_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	NOTE (5 * Kintra_M1_EC *  KSAT)

	NOTE:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.3 and 9.1.21.4.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.7.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.3.1.2.2.1	Measurement Reporting Requirements
8.13A.3.1.2.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
8.13A.3.1.2.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.3.1.2.2.1.3.
8.13A.3.1.2.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.3, 9.1.21.4 and 9.1.21.7.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: pusch-maxNumRepetitionCEmodeB x TTIDCCH, where pusch-maxNumRepetitionCEmodeB [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode B provided that pusch-maxNumRepetitionCEmodeB >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra_UE cat M1_EC defined in Clause 8.13A.3.1.2.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1_EC defined in clause 8.13A.3.1.2.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_UE cat M1_EC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.3.2	E-UTRAN inter frequency measurements by UE category M1 with CE Mode B
The UE shall be able to identify new inter-frequency cells and perform RSRP and RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the PCell, even if no explicit neighbour list with physical layer cell identities is provided. During the RRC_CONNECTED state the UE shall continuously measure identified inter frequency cells and additionally search for and identify new inter frequency cells.
8.13A.3.2.1	E-UTRAN FDD - FDD inter frequency measurements
8.13A.3.2.1.1	E-UTRAN FDD - FDD inter frequency measurements when no DRX is used
When no DRX is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify and measure a new detectable FDD inter-frequency cell according to requirements in Table 8.13A.3.2.1.1-1 when additional condition in Table 8.13A.3.2.1.1-1 is met, and
-	G=1, or
-	rmax*G < 800ms, or
-	UE is receiving PDSCH.
Otherwise, requirements in Table 8.13A.3.2.1.1-3 apply, where rmax and G are given by higher layer parameter mPDCCH-NumRepetition and mPDCCH-startSF-UESS respectively as defined in TS 36.213 [3].
Table 8.13A.3.2.1.1-1: Requirement on cell identification delay and measurement delay for FDD interfrequency cell
	Neighouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1) 
	Measurement delay (Tmeasure_intra_UE cat M1)

	-15≤ Q2 < -6
	0
	320.8 * Kinter_M1_EC *  KSAT s
	800 * Kinter_M1_EC *  KSAT ms

	
	1
	321.6 * Kinter_M1 s
	1600  * Kinter_M1 ms

	Q2-6
	0
	21.8 * Kinter_M1_EC *  KSAT s
	800 * Kinter_M1_EC *  KSAT  ms

	
	1
	22.6 * Kinter_M1_EC s
	1600 * Kinter_M1_EC ms




	

where X is signalled by the RRC parameter measGapSharingScheme [2] and is defined as in Table 8.13A.3.2.1.1-2.  is total number of inter-frequency layers to be monitored as defined in 8.1.2.1.1.
[bookmark: _Hlk120539347]KSAT is the number of satellites to be monitored on the E-UTRA FDD carrier frequency; KSAT equals to the number NGSO satellites to be measured if NGSO satellites are monitored. KSAT =1 if GSO satellites are monitored.
Table 8.13A.3.2.1.1-2: Value of parameter X for CEModeB
	measGapSharingScheme
	Value of X (%)

	‘00’
	


	‘01’
	50

	‘10’
	75

	‘11’
	87.5



Table 8.13A.3.2.1.1-3: Requirement on cell identification delay and measurement delay for FDD interfrequency cell
	Neighouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	Cell identification delay (Tidentify_inter_UE cat M1) 
	Measurement delay (Tmeasure_inter_UE cat M1)

	-15≤ Q2 < -6
	0
	Max(400 * rmax* G / 1000, 320.8) * Kinter_M1_EC*  KSAT s
	Max(5 * rmax* G, 800) *  Kinter_M1_EC*  KSAT  ms

	
	1
	Max(400 * rmax* G / 1000, 321.6) * Kinter_M1_EC*  KSAT s
	Max(5 * rmax* G, 1600) * Kinter_M1_EC*  KSAT  ms

	Q2-6
	0
	Max(20 * rmax* G / 1000, 21.8)* Kinter_M1_EC*  KSAT s
	Max(5 * rmax* G, 800) *  Kinter_M1_EC*  KSAT  ms

	
	1
	Max(20 * rmax* G / 1000, 22.6)* Kinter_M1_EC*  KSAT s
	Max(5 * rmax* G, 1600) * Kinter_M1_EC*  KSAT  ms



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.11 and 9.1.21.12 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.15 and 9.1.21.16 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.18-1 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_inter_UE cat M1_EC. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for inter frequency measurements is according to Table 8.13A.3.2.1.1-1. When measurement gaps are scheduled for FDD inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers with the measurement period defined in Table 8.13A.3.2.1.1-1.
8.13A.3.2.1.1.1	Measurement Reporting Requirements
8.13A.3.2.1.1.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
8.13A.3.2.1.1.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.3.2.1.1.1.3.
8.13A.3.2.1.1.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: pusch-maxNumRepetitionCEmodeB x TTIDCCH, where pusch-maxNumRepetitionCEmodeB [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode B provided that pusch-maxNumRepetitionCEmodeB >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify inter_UE cat M1_EC defined in Clause 8.13A.3.2.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_inter_UE cat M1_EC defined in clause 8.13A.3.2.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1_EC, Inter provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.3.2.1.2	E-UTRAN inter frequency measurements when DRX is used
When DRX is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_EC as shown in table 8.13A.3.2.1.2-1.
When eDRX_CONN is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,  the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_EC as shown in table 8.13A.3.2.1.2-1.
Table 8.13A.3.2.1.2-1: Requirement to identify a newly detectable FDD interfrequency cell
	Neighbouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1 (s) (DRX cycles)

	-15≤ Q2 < -6
	0
	≤0.64
	320.8 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(400 * Kinter_M1 *  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	321.6 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(400 * Kinter_M1 *  KSAT)

	Q2-6
	0
	≤0.64
	21.8 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(24 * Kinter_M1 *  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	22.6 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(24 * Kinter_M1 *  KSAT)

	Note1:	Number of DRX cycle depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycle in use



Table 8.13A.3.2.1.2-1B: Requirement to identify a newly detectable FDD interfrequency cell when eDRX_CONN is used
	eDRX_CONN cycle length (s)
	Tidentify_inter_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (400 * Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.11 and 9.1.21.12 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.15 and 9.1.21.16 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.18-1 for a corresponding Band
When DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ to higher layers with the measurement period Tmeasure_inter_UE cat M1_EC, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. When DRX is used, Tmeasure_inter_UE cat M1_EC is as defined in Table 8.13A.3.2.1.2-2, and when eDRX_CONN is in use, Tmeasure_inter_UE cat M1_EC is as defined in Table 8.13A.3.2.1.2-2.
Table 8.13A.3.2.1.2-2: Requirement to measure FDD interfrequency cells
	Target cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (DRX cycles)

	Q2-15
	0
	≤0.16
	0.8 * Kinter_M1 *  KSAT (Note1)

	
	
	0.16<DRX-cycle≤2.56
	Note2(5 * Kinter_M1 *  KSAT)

	
	1
	≤0.32
	1.6 * Kinter_M1 *  KSAT (Note1)

	
	
	0.32<DRX-cycle≤2.56
	Note2(5 * Kinter_M1 *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.3.2.1.2-3: Requirement to measure FDD interfrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5* Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.11 and 9.1.21.12.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.15 and 9.1.21.16.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.3.2.1.2.1	Measurement Reporting Requirements
8.13A.3.2.1.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
8.13A.3.2.1.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.3.2.1.2.1.3.
8.13A.3.2.1.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: pusch-maxNumRepetitionCEmodeB x TTIDCCH, where pusch-maxNumRepetitionCEmodeB [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode B provided that pusch-maxNumRepetitionCEmodeB >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_inter, UE cat M1_EC  defined in Clause 8.13A.3.2.1.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_inter_UE cat M1_EC  defined in clause 8.13A.3.2.1.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_inter_UE cat M1_EC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.3.2.2 	E-UTRAN inter-frequency measurements for HD-FDD
8.13A.3.2.2.1	E-UTRAN inter-frequency measurements when no DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
The requirements defined in clause 8.13A.3.2.1.1 also apply for this section provided the following conditions are met:
-	RSRP related side conditions given in Sections 9.1.21.11 and 9.1.21.12 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.15 and 9.1.21.16 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.18-2 for a corresponding Band
8.13A.3.2.2.2	E-UTRAN inter frequency measurements when DRX is used
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].
When DRX is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_EC as shown in table 8.13A.3.2.2.2-1.
When eDRX_CONN is in use and when measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,  the UE shall be able to identify a new detectable FDD inter-frequency cell within Tidentify_inter_UE cat M1_EC as shown in table 8.13A.3.2.2.2-1.
Table 8.13A.3.2.2.2-1: Requirement to identify a newly detectable HD-FDD interfrequency cell
	Neighbouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1 (s) (DRX cycles)

	-15≤ Q2 < -6
	0
	≤0.64
	320.8 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(400 * Kinter_M1 *  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	321.6 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(400 * Kinter_M1 *  KSAT)

	Q2-6
	
0
	≤0.64
	21.8 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(24 * Kinter_M1 *  KSAT)

	
	1
	DRX-cycle ≤ 0.640
	22.6 * Kinter_M1 *  KSAT (Note1)

	
	
	0.64< DRX-cycle≤2.56
	Note2(24 * Kinter_M1 *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.3.2.2.2-1B: Requirement to identify a newly detectable HD-FDD interfrequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_inter_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (400 * Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



A cell shall be considered detectable when
-	RSRP related side conditions given in Sections 9.1.21.11 and 9.1.21.12 are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Clause 9.1.21.15 and 9.1.21.16 are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex Table B.2.18-2 for a corresponding Band
When DRX or eDRX_CONN is in use, the UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ to higher layers with the measurement period Tmeasure_inter_UE cat M1_EC, either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps. When DRX is used, Tmeasure_inter_UE cat M1_EC is as defined in Table 8.13A.3.2.2.2-2, and when eDRX_CONN is in use, Tmeasure_inter_UE cat M1_EC is as defined in Table 8.13A.3.2.2.2-2.
Table 8.13A.3.2.2.2-2: Requirement to measure HD-FDD interfrequency cells
	Neighbouring cell SCH Ês/Iot: Q2 [dB]
	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (DRX cycles)

	Q2-15
	0
	<0.128
	0.8 * Kinter_M1 *  KSAT (Note1)

	
	
	0.128≤DRX-cycle≤0.16
	Note2 (7 * Kinter_M1 *  KSAT)

	
	
	0.16<DRX-cycle≤2.56
	Note2(5 * Kinter_M1 *  KSAT)

	
	1
	≤0.32
	1.6 * Kinter_M1 *  KSAT (Note1)

	
	
	0.32<DRX-cycle≤2.56
	Note2(5 * Kinter_M1 *  KSAT)

	Note 1:	Number of DRX cycle depends upon the DRX cycle in use
Note 2:	Time depends upon the DRX cycle in use



Table 8.13A.3.2.2.2-3: Requirement to measure HD-FDD interfrequency cells when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tmeasure_inter_UE cat M1_EC (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5 * Kinter_M1 *  KSAT)

	Note:	Time depends upon the eDRX_CONN cycle in use



The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.11 and 9.1.21.12.
The RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.15 and 9.1.21.16.
The requriements in this subcluse apply regardless of MPDCCH monitoring configuration.
8.13A.3.2.2.2.1	Measurement Reporting Requirements
8.13A.3.2.2.2.1.1	Periodic Reporting
Reported RSRP and RSRQ measurement contained in periodically triggered measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
8.13A.3.2.2.2.1.2	Event-triggered Periodic Reporting
Reported RSRP and RSRQ measurement contained in event triggered periodic measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.13A.3.2.2.2.1.3.
8.13A.3.2.2.2.1.3	Event Triggered Reporting
Reported RSRP and RSRQ measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.11, 9.1.21.12, 9.1.21.15 and 9.1.21.16.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: pusch-maxNumRepetitionCEmodeB x TTIDCCH, where pusch-maxNumRepetitionCEmodeB [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode B provided that pusch-maxNumRepetitionCEmodeB >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_inter_UE cat M1_EC defined in Clause 8.13A.3.2.2.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_inter_UE cat M1_EC defined in clause 8.13A.3.2.2.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_inter_UE cat M1_EC provided the timing to that cell has not changed more than  50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
8.13A.3.3	Maximum allowed layers for multiple monitoring for UE category M1 with CE mode B
The UE UE category M1 configured with CE mode B shall be capable of monitoring at least:
-	Depending on UE capability, 2 FDD E-UTRA inter-frequency carriers.
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 5 carrier frequency layers, which include one serving carrier frequency and any of the above defined combination of E-UTRA FDD inter-frequency.
8.13A.3.4	Channel quality report for UE Category M1 in connected mode with CE mode B
The requirements in this clause shall apply for UE supporting DL channel quality reporting for UE Category M1 as defined in TS 36.321 [17] section 5.25. 
The DL channel quality provides the serving eNB with information about 
-	the minimum MPDCCH repetition level to satisfy the hypothetical MPDCCH block error rate of 1% with the parameters specified in Table 8.13A.3.4-1. 
Table 8.13A.3.4-1: MPDCCH transmission parameters for downlink quality reporting, repetition number being reported 
	Attribute
	CEModeB

	DCI format
	6-1B

	Starting OFDM symbols
	4; Bandwidth = 1.4MHz

	MPDCCH Aggregation level (ECCE) Note2
	24

	M-PDCCH Transmission type
	Distributed



The MPDCCH repetition level or aggregation level is chosen from the supported MPDCCH repetition levels and aggregation levels [3]. The report mapping is defined in section 9.1.21.22.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in section 9.1.21.24.
<Next Change>
8.14A	Measurements for UE category NB-IoT for Satellite Access   
8.14A.1	Introduction
The requirements in clause 8.14A apply for intra-frequency measurements on an SAN carrier frequency.
This clause contains requirements on the UE category NB1 regarding measurement in RRC_CONNECTED state. The requirements are specified for NB-IoT intra frequency measurements for serving NB-IoT cell. These measurements may be used by the NB-IoT for uplink power control. The measurement quantities are defined in [4], the measurement model is defined in [22] and measurement accuracies are specified in clause TBD. During the RRC_CONNECTED state the UE shall continuously measure serving NB-IoT cell.
The UE shall meet all applicable requirements specified in clause 8.14A under the following conditions:
-	at least 1 DL subframe per radio frame of serving NB-IoT cell is available at the UE during measurement period.
-	Valid information for the serving satellite has been provided
8.14A.2	NB-IoT intra frequency measurements under normal coverage
8.14A.2.1	NB-IoT intra frequency measurements when no DRX is used
In the RRC_CONNECTED state the measurement period for intra frequency measurements is 800ms, unless the UE is capable of NSSS-based RRM measurements and nsss-NumOccDiffPrecoders value n1 [2] is indicated by higher layers, by which the measurement period is [1600] ms. The NRSRP measurement accuracy shall be as specified in the sub-clauses TBD.
8.14A.2.2	NB-IoT intra frequency measurements when DRX is used
When DRX is used in the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra as shown in table 8.14A.2.2-1.
Table 8.14A.2.2-1: Requirement for intrafrequency measurement
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	0.256<DRX-cycle≤10.24
	Note1 (5)

	Note1:	Time depends upon the DRX cycle in use



The NRSRP measurement accuracy shall be as specified in the sub-clauses TBD
8.14A.3	NB-IoT intra frequency measurements under enhanced coverage
8.14A.3.1	NB-IoT intra frequency measurements when no DRX is used
In the RRC_CONNECTED state the measurement period for intra frequency measurements is 1600ms. The NRSRP measurement accuracy shall be as specified in the sub-clauses TBD.
8.14A.3.2	NB-IoT intra frequency measurements when DRX is used
When DRX is used in the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra as shown in table 8.14A.3.2-1.
Table 8.14A.3.2-1: Requirement for intrafrequency measurement
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	0.256<DRX-cycle≤10.24
	Note1 (5)

	Note1:	Time depends upon the DRX cycle in use



The NRSRP measurement accuracy shall be as specified in the sub-clauses TBD.
8.14A.4	Connected mode channel quality report for UE Category NB1
The requirements in this clause shall apply for UE supporting DL channel quality reporting for UE Category NB1 as defined in TS 36.331 [2] when triggered by the MAC-CE command as specified in TS 36.321 [17]. 
The DL channel quality provides the serving eNB with information about the minimum NPDCCH repetition level to satisfy the hypothetical NPDCCH block error rate of 1% with the parameters specified in Table 8.14A.4-1.
Table 8.14A.4-1: NPDCCH transmission parameters for downlink quality reporting
	Parameters
	Values

	DCI format
	Format N1

	Number of information bits (excluding CRC)
	23bits

	System bandwidth
	200kHz

	Aggregation level
	2

	DRX
	OFF



The reported NPDCCH repetition level shall be derived from the channel quality measured over the NPDCCH period which carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier.
The NPDCCH repetition level for QualityReport specified in TS 36.321 [17] is chosen from the supported NPDCCH repetition levels [3]. The report mapping is defined in 9.1.22.15.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in TBD.
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