

	
3GPP TSG-RAN WG4 Meeting #106	R4-2302384
Athens, Greece, February 27 - March 3, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	36.133
	CR
	7194
	rev
	
	Current version:
	15.18.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Editorial corrections in TS 36.133 

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	NB_IOT-Perf
	
	Date:
	2023-02-27

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Errors in current specifications 

	
	

	Summary of change:
	Current specification contains editorial erors which are corrected in this CR. This CR is based on agreed R4-2008657. Removed remaining [ ] and fixed the missing numbers which were mistakenly deleted.


	
	

	Consequences if not approved:
	Errors in the specification. 

	
	

	Clauses affected:
	4.6.2.5, 4.7.2.1.3, 9.1.20.2, 9.1.21.11, 9.1.23

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1



----------------------------------------------------- Beginning of Change 1------------------------------------------------------------
4.6.2.5	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 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 4.6.2.6-3 (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 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 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.
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 4.6.2.5-1. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6.2.5-2, 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.
Table 4.6.2.5-1 : 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)

	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 4.6.2.5-2: 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
	1.28
	≥5.12 (2)
	
 (20)
	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 4.6.2.5-1 and Table 4.6.2.5-2.
------------------------------------------------------------- End of change 1 ------------------------------------------------------------




------------------------------------------------------------- Start of change 2 ------------------------------------------------------------
4.7.2.1.3	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. 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 4.2.2.
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 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 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 measure RSRP or RSRQ at least every 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 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 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 7 dB for RSRP reselections based on absolute priorities or 5 dB for RSRQ reselections based on absolute priorities.
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 4.7.2.1.3-1. 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 4.7.2.1.3-2. Additionally, the requirements in Table 4.7.2.1.3-2 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.
Table 4.7.2.1.3-1 : 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 4.7.2.1.3-2: 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.
If all the relaxed monitoring criteria defined in clause 5.2.4.12 of TS 36.304 [1] are fulfilled then the UE's inter-frequency measurement is not required to meet Tdetect,EUTRAN_Inter_NC, Tmeasure,EUTRAN_Inter_NC and Tevaluate,E-UTRAN_inter_NC as defined in Table 4.7.2.1.3-1 and Table 4.7.2.1.3-2.
------------------------------------------------------------- End of change 2 ------------------------------------------------------------


------------------------------------------------------------- Start of change 3 ------------------------------------------------------------
9.1.20.2	SSTD Measurement Report Mapping
SFN and subframe timing difference (SSTD) measurement report comprises 3 elements:
SFN offset between MeNB and SeNB (X)
Reporting range of X is between frame number # 0 to frame number # 1023 as defined in TS 36.331 [2].
Frame boundary offset between MeNB and SeNB (Y)
Reporting range of Y is between subfrane number #-5 and subframe number# 4 as defined in TS 36.331 [2].
Subframe boundary offset between MeNB and SeNB (Z)
The reporting range of value of Z is within -1320Ts, -700Ts] and 700Ts, 1320Ts with reporting granularity of 10Ts.
The mapping of measured Subframe boundary offset (Z) is defined in Table 9.1.20.2-1.
Table 9.1.20.2-1: SSTD report mapping
	Reported Value
	Measured Quantity Value
	Unit

	SUBFRAME_BOUNDARY_OFFSET_00
	Z  -1320
	Ts

	SUBFRAME_BOUNDARY_OFFSET_01
	-1320 < Z  -1310
	Ts

	SUBFRAME_BOUNDARY_OFFSET_02
	-1310 < Z  -1300
	Ts

	
	
	…

	SUBFRAME_BOUNDARY_OFFSET_62
	-710 < Z  -700
	Ts

	SUBFRAME_BOUNDARY_OFFSET_63
	-700 < Z  0
	Ts

	SUBFRAME_BOUNDARY_OFFSET_64
	0 < Z  700
	Ts

	SUBFRAME_BOUNDARY_OFFSET_65
	700 < Z  710
	Ts

	…
	…
	…

	SUBFRAME_BOUNDARY_OFFSET_125
	1300 < Z  1310
	Ts

	SUBFRAME_BOUNDARY_OFFSET_126
	1310 < Z  1320
	Ts

	SUBFRAME_BOUNDARY_OFFSET_127
	1320 < Z 
	Ts



------------------------------------------------------------- End of change 3 ------------------------------------------------------------

------------------------------------------------------------- Start of change 3 ------------------------------------------------------------
9.1.21.11	Inter-frequency Absolute RSRP Accuracy for UE category M1 with CE mode B
The requirements for absolute accuracy of RSRP in this clause apply to a cell on another frequency than that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.21.11-1 and Table 9.1.21.11-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.1 for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.21.11-1: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode B for FDD and TDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, TDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	N/A
	-70

	7
	10
	-12 dB
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, TDD-M1_A, FDD-M1_D, FDD-M1_E, TDD-M1_E, FDD-M1_F, FDD-M1_G, FDD-M1_N
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21.11-2: RSRP Inter frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	[8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E
	-119
	N/A
	-70

	7
	10
	-12 dB
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, FDD-M1_D, FDD-M1_E, FDD-M1_F, FDD-M1_G, FDD-M1_N
	N/A
	-70
	-50

	9
	12
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.




------------------------------------------------------------- End of change 4 ------------------------------------------------------------


------------------------------------------------------------- Start of change 5 ------------------------------------------------------------
9.1.23	Power Headroom for UE Category NB1
The requirements in this clause shall apply for power headroom for UE Category NB1 as defined in [31].
The power headroom provides the serving eNB with information about the differences between the UE configured maximum output power (PCMAX,) defined in TS 36.101 [5] and the estimated power for UL-NSCH transmission of the serving cell [3].
Table 9.1.23 -1: The applicability of power headroom report mapping requirements for different power class UE
	Power class
	Power headroom report mapping

	PC3 and PC5
	As defined in section 9.1.23.3

	PC6
	As defined in section 9.1.23.4



9.1.23.1	Period
The reported power headroom shall be estimated over 1 slot of NPUSCH transmissions.
9.1.23.2	Reporting Delay
The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.
9.1.23.3	Report Mapping for UE Category NB1
The power headroom reporting range is from -54 dB ...+11 dB for UE category NB1 when the enhanced coverage level 0 is selected during the random access procedure [17]. The report mapping is defined in Table 9.1.23.3-1 for UEs not supporting enhanced PHR, and in Table 9.1.23.3-1A for UEs supporting enhanced PHR [31].
Table 9.1.23.3-1: Power headroom report mapping for UE category NB1 UEs not supporting enhanced PHR [31] when the enhanced coverage level 0 is selected during random access procedure [17]
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  5

	POWER_HEADROOM_1
	5  PH  8

	POWER_HEADROOM_2
	8  PH  11

	POWER_HEADROOM_3
	PH ≥ 11



Table 9.1.23.3-1A: Power headroom report mapping for UE category NB1 UEs supporting enhanced PHR [31] when the enhanced coverage level 0 is selected during random access procedure [17]
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-5  PH  -37

	POWER_HEADROOM_1
	-37  PH  -33

	POWER_HEADROOM_2
	-33  PH  -29

	POWER_HEADROOM_3
	-29  PH  -25

	POWER_HEADROOM_4
	-25  PH  -21]

	POWER_HEADROOM_5
	-21  PH  -17

	POWER_HEADROOM_6
	-17  PH  -13

	POWER_HEADROOM_7
	-13  PH  -9

	POWER_HEADROOM_8
	-9  PH  -5

	POWER_HEADROOM_9
	-5  PH  -1

	POWER_HEADROOM_10
	-1  PH  3

	POWER_HEADROOM_11
	3] PH  7

	POWER_HEADROOM_12
	7 PH  1]

	POWER_HEADROOM_13
	11]  PH  15

	POWER_HEADROOM_14
	15  PH  19

	POWER_HEADROOM_15
	PH ≥ 19



The power headroom reporting range is from -54 dB ...+6 or 11 dB for UE category NB1 when enhanced coverage level other than 0 is selected during the random access procedure [17]. The report mapping is defined in Table 9.1.23.3-2 for the UEs not supporing enhanced PHR, and in Table 9.1.23.3-2A for UEs supporting enhanced PHR [31].
Table 9.1.23.3-2: Power headroom report mapping for UE category NB1 UEs not supporting enhanced PHR [31] when the enhanced coverage level other than 0 is selected during random access procedure [17]
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  -10

	POWER_HEADROOM_1
	-10  PH  -2

	POWER_HEADROOM_2
	-2  PH  6 

	POWER_HEADROOM_3
	PH ≥ 6



Table 9.1.23.3-2A: Power headroom report mapping for UE category NB1 supporting enhanced PHR [31] when the enhanced coverage level other than 0 is selected during random access procedure [17]
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  -45

	POWER_HEADROOM_1
	-45  PH  -41]

	POWER_HEADROOM_2
	-41  PH  -37

	POWER_HEADROOM_3
	-37  PH  -33

	POWER_HEADROOM_4
	-33  PH  -29

	POWER_HEADROOM_5
	-29  PH  [25

	POWER_HEADROOM_6
	-25  PH  -21

	POWER_HEADROOM_7
	-21  PH  -17

	POWER_HEADROOM_8
	-17  PH  -13]

	POWER_HEADROOM_9
	-13  PH  -9

	POWER_HEADROOM_10
	-9  PH  -5

	POWER_HEADROOM_11
	-5  PH  -1

	POWER_HEADROOM_12
	-1  PH  3

	POWER_HEADROOM_13
	3  PH  7

	POWER_HEADROOM_14
	7  PH  1]

	POWER_HEADROOM_15
	PH ≥ 11



9.1.23.3.1	Void

9.1.23.3.2	Void

9.1.23.4	Report Mapping for UE Category NB1 for UE Power Class 6
The power headroom reporting range is -54 dB … +11 dB for UE category NB1 when the enhanced coverage level 0 is selected during the random access procedure [17] for UE power class 6 [5]. The report mapping is defined in Table 9.1.23.4-1 for the UEs not supporting enhanced PHR, and in Table 9.1.23.4-1A for UEs supporting enhanced PHR [31].
Table 9.1.23.4-1: Power headroom report mapping for UE category NB1 UEs not supporting enhanced PHR when the enhanced coverage level 0 is selected during random access procedure [17] for UE PC6
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  5]

	POWER_HEADROOM_1
	5  PH  8

	POWER_HEADROOM_2
	8  PH  11

	POWER_HEADROOM_3
	PH ≥ 11



[bookmark: _Hlk532894236]Table 9.1.23.4-1A: Power headroom report mapping for UE category NB1 for UE PC6 and supporting enhanced PHR [31] when the enhanced coverage level 0 is selected during random access procedure [17] for UE PC6
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54  PH  [45

	POWER_HEADROOM_1
	-45  PH  [41

	POWER_HEADROOM_2
	-41  PH  [37

	POWER_HEADROOM_3
	-37  PH  [33

	POWER_HEADROOM_4
	-33  PH  [29

	POWER_HEADROOM_5
	-29  PH  [25

	POWER_HEADROOM_6
	-25  PH  [-1

	POWER_HEADROOM_7
	-21  PH  [17

	POWER_HEADROOM_8
	-17  PH  [1]

	POWER_HEADROOM_9
	-13  PH  -9[]

	POWER_HEADROOM_10
	-9  PH  [5

	POWER_HEADROOM_11
	-5  PH  [1

	POWER_HEADROOM_12
	-1  PH  3

	POWER_HEADROOM_13
	3  PH  7

	POWER_HEADROOM_14
	7  PH  11

	POWER_HEADROOM_15
	PH ≥ 11



The power headroom reporting range is from [-54] dB ...0 dB for UE category NB1 when the enhanced coverage level other than 0 is selected during the random access procedure [17] for UE power class of 6 [5]. The report mapping is defined in Table 9.1.23.4-2.
Table 9.1.23.4-2: Power headroom report mapping for UE category NB1 when the enhanced coverage level other than 0 is selected during random access procedure [17] for UE PC6
	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-54]  PH  -20

	POWER_HEADROOM_1
	-20  PH  -10

	POWER_HEADROOM_2
	-10  PH  0

	POWER_HEADROOM_3
	PH ≥ 0




------------------------------------------------------------- End of change 5 ------------------------------------------------------------



------------------------------------------------------------- Start of change 6 ------------------------------------------------------------
9.1.25.1	Inter-Frequency RSTD Accuracy Requirement for UE catergory M2 in CE mode A
The accuracy requirements in Table 9.1.25.1-1 are valid under the following conditions:
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
PRP 1,2|dBm according to Annex B.3.32 for a corresponding Band
There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.
The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less than 5 µs.
Table 9.1.25.1-1: RSTD measurement accuracy for CEModeA
	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i 
	Minimum number of available measurement subframes among the reference cell and the measured neighbour cell i
	The number of consecutive downlink subframes NPRS among the reference cell and the measured neighbour cell i  as defined in [24]
	Io Note 5 range

	
	
	
	
	
	E-UTRA operating band groups Note 6
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	
	dBm/15kHz 
	dBm/BWChannel

	[21
	(PRS Ês/Iot)ref ≥-6dB
and
(PRS Ês/Iot)i ≥-13dB
	≥ 6
	≥ 12
	≥ 4
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	
	
	FDD-M1_N
	-114.5
	-50

	10
	(PRS Ês/Iot)ref ≥-6dB
and
(PRS Ês/Iot)i ≥-13dB
	 24
	≥ 4
	≥ 2
	Note 4
	Note 4
	Note 4

	NOTE 1:	This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.
NOTE 2:	Ts is the basic timing unit defined in TS 36.211 [16].
NOTE 3:	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].
NOTE 4:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ 6 RB.
NOTE 5:	The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.
NOTE 6:	E-UTRA operating band groups are as defined in Section 3.5.



------------------------------------------------------------- End of change 6 ------------------------------------------------------------


------------------------------------------------------------- Start of change 7 ------------------------------------------------------------
9.1.25.3	UE RX-TX time difference Accuracy Requirement for Cat-M2
The UE RX-TX time difference is measured from the PCell.
The accuracy requirements in Table 9.1.25.3-1 are valid under the following conditions:
	Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
	No changes to the uplink transmission timing are applied during the measurement period.
	RSRP|dBm according to Annex B.2.14 for a corresponding Band
Table 9.1.25.3-1: UE Rx – Tx time difference measurement accuracy for CEModeA
	Accuracy
	Conditions

	
	Ês/Iot
	Downlink transmission
bandwidth of PCell
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	Ts Note 2
	dB
	RB
	
	dBm/15kHz
	dBm/BWChannel

	[20
	-3 dB
	≥ 6
	FDD-M1_A, TDD-M1_A
	-121
	-50

	
	
	
	FDD-M1_B
	-120.5
	-50

	
	
	
	FDD-M1_C, TDD-M1_C
	-120
	-50

	
	
	
	FDD-M1_D
	-119.5
	-50

	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	-50

	
	
	
	FDD-M1_F
	-118.5
	-50

	
	
	
	FDD-M1_G
	-118
	-50

	
	
	
	FDD-M1_H
	-117.5
	-50

	
	
	
	FDD-M1_N
	-114.5
	-50

	10
	-3 dB
	≥ 24
	Note 3
	Note 3
	Note 3

	NOTE 1:	When in dBm/15kHz, the minimum Io condition is expressed as the average Io per RE over all REs in that symbol. Io may be different in different symbols within a subframe.
NOTE 2:	Ts is the basic timing unit defined in TS 36.211.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with downlink bandwidth ≥1.4 MHz.
NOTE 4:	E-UTRA operating band groups are as defined in Section 3.5.



------------------------------------------------------------- End of change 7 ------------------------------------------------------------

------------------------------------------------------------- Start of change 8 ------------------------------------------------------------
9.1.26.11	Inter-frequency Absolute Accuracy of RSRP for non-BL CE UE in CE mode B
The requirements for absolute accuracy of RSRP in this clause apply to a cell on another frequency than that of the serving cell for the non-BL UE.
The accuracy requirements in Table 9.1.26.11-1 and Table 9.1.26.11-2 are valid under the following conditions:
	Cell specific reference signals are transmitted either from one, two or four antenna ports.
	Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
	RSRP|dBm according to Annex B.3.1 for a corresponding Band
	At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.26.11-1: RSRP Inter frequency absolute accuracy for non-BL CE UE with CE mode B for FDD and TDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, TDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	N/A
	-70

	6
	9
	-12 dB
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, TDD-M1_A, FDD-M1_D, FDD-M1_E, TDD-M1_E, FDD-M1_F, FDD-M1_G, FDD-M1_N
	N/A
	-70
	-50

	8
	11
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.26.11-2: RSRP Inter frequency absolute accuracy for non-BL CE UE with CE mode B for HD-FDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	8
	11
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E
	-119
	N/A
	-70

	[6]
	[9]
	-12 dB
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	10
	13
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, FDD-M1_D, FDD-M1_E, FDD-M1_F, FDD-M1_G, FDD-M1_N
	N/A
	-70
	-50

	8
	11
	-12 dB
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



------------------------------------------------------------- End of change 8 ------------------------------------------------------------
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