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	Reason for change:
	Change 1:

Currently 36.133 has different requirements for normal coverage and enhanced coverage for measurement period. But unlike eMTC, NB-IoT UEs do not have network signaling to indicate coverage mode. So NB-IoT UEs are expected to autonomously determine which coverage mode they are currently in and use corresponding measurement period. 

Product design analysis for NB-IoT suggests that it is more robust to have a single measurement period corresponding to the enhanced coverage scenario instead of two different requirements, one for normal coverage and another for enhanced coverage. At very low SNR, say around -12dB, due to high inaccuracy in measurements, UE could incorrectly determine that it is in normal coverage mode while it is actually in enhanced coverage mode and thus choose to use a shorter measurement period resulting in incorrect cell selection/reselection, UL power control, PRACH repetition selection, etc. NB-IoT still have different measurement accuracy requirements for the two coverage modes. 

Change 2:

Previously agreed requirements for section 4.6.2.4 Measurements of intra-frequency NB-IoT cells for UE category NB1 in enhanced coverage stated that “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,NB_intra_EC when Treselection = 0, provided that the cell is at least 3dB better ranked.” But measurements in enhanced coverage mode are expected to have high inaccuracy and thus the thresholdcould be greater than 3dB. The threshold has been set to 30dB and placed in square brackets to account for measurement inaccuracy of 15dB each for serving and neighbor cell.

	
	

	Summary of change:
	Removal of measurement period requirement per coverage mode and having only one measurement period for both coverage modes
Ranking based reselection threshold for measurements of intra-frequency NB-IoT cells in enhanced coverage is changed from 3dB to 27dB to account for 12dB measurement inaccuracy each for serving and neighbor cell.

	
	

	Consequences if not approved:
	UE implementation will be more complex and also results in ambiguity in UE measurement performance if change 1 is not approved. 

Ranking based reselection threshold for measurements of intra-frequency NB-IoT cells in enhanced coverage will not work correctly if high inaccuracy of measurements is not accounted for.
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< START OF CHANGE #1 >
4.6
Cell Selection and Re-selection Requirements for UE category NB1
The NB-IoT applicability of the requirements in section 4.6 is defined in Section 3.X. The requirements in this subclause apply if UE is in serving NB-IoT cell. The  applicability of the NB-IoT requirements is defined in section 3.X. 
4.6.1
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).
4.6.2
Cell Re-selection
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 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 NB-IoT normal coverage as defined in section 3.x, the requirements in section 4.6.2.1 apply. If the UE is in NB-IoT enhanced coverage as defined in section 3.x, the requirements in section 4.6.2.2 apply.
4.6.2.1
Measurement and evaluation of serving NB-IoT cell for UE category NB1
The UE shall measure the NRSRP and NRSRQ level of the serving NB-IoT cell and evaluate the cell selection criterion S defined in [1] for the serving NB-IoT cell 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 not configured with eDRX_IDLE cycle and has evaluated according to Table 4.6.2.1-1 in Nserv_NB-IoT-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 4.6.2.1-2 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.
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.
Table 4.6.2.1-1: Nserv_NB--NC
	DRX cycle length [s]
	Nserv_NB-IoT-NC [number of DRX cycles]

	1.28
	[4]

	2.56
	[4]

	5.12
	[4]

	10.24
	[4]


Table 4.6.2.1-2: Nserv_NB-NC for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s]
	Nserv_NB-IoT-NC [number of DRX cycles]

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	1.28
	≥[7.5]
	[4]

	
	2.56
	≥[12.5]
	[4]

	
	5.12
	≥[22.5]
	[4]

	
	10.24
	≥[42.5]
	[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.
4.6.2.2
Measurements of intra-frequency NB-IoT cells for UE category NB1
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 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.X for a corresponding Band.

The UE shall measure NRSRP at least every 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 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 Tevaluate,NB_intra-NC when Treselection = 0, provided that the cell is at least [30dB] better ranked. 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.

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 4.6.2.2-1. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Intra -NC, Tmeasure,NB_Intra_NC and Tevaluate, NB_intra-NC are specified in Table 4.6.2.2-2, 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.
Table 4.6.2.2-1 : Tdetect,NB_Intra_NB-IoT-NC, Tmeasure,NB_Intra_NB-IoT-NC and Tevaluate, NB_intra_NB-IoT-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)

	1.28
	[51] ([40])
	1.28 ([1])
	[12.8] ([10])

	2.56
	[51] ([20])
	2.56 ([1])
	[15.36] ([6])

	5.12
	 [102] ([20])
	5.12 ([1])
	[20.48] ([4])

	10.24
	[102] ([10])
	10.24 ([1])
	[30.72] ([3])


Table 4.6.2.2-2: 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]
	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
	1.28
	≥15
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 ([406])
	1.28 ([1])
	[12.8] ([10])

	
	2.56
	≥17.5
	
	2.56 ([1])
	[15.36] ([6])

	
	5.12
	≥22.5
	
	5.12 ([1])
	[20.48] ([4])

	
	10.24
	≥32.5
	
	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].


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.
4.6.2.3
Void




Table 4.6.2.3-1: Void
	
	

	
	

	
	

	
	

	
	


Table 4.6.2.3-2: Void
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	




4.6.2.4
Void









	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	
	
	
	
	


	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	




	
	
	

	
	
	

	
	
	

	
	
	



4.6.2.5
Measurements of inter-frequency NB cells for UE category NB1
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, and able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Nfreq_NB-IoT * 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 5dB for reselections.An inter-frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NB-IoT_SCH_RP and SCH Ês/Iot defined in Annex B.x.x 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 the UE in normal coverage. 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 for the UE in normal 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_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])
	12.8 ([10])

	2.56
	[51] ([20])
	2.56 ([1])
	15.36 ([6])

	5.12
	 [102] ([20])
	5.12 ([1])
	20.48 ([4])

	10.24
	[102] ([10])
	10.24 ([1])
	30.72 ([3])


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]
	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
	1.28
	≥15
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 ([406])
	1.28 ([1])
	[12.8] ([10])

	
	2.56
	≥17.5
	
	2.56 ([1])
	[15.36] ([6])

	
	5.12
	≥22.5
	
	5.12 ([1])
	[20.48] ([4])

	
	10.24
	≥32.5
	
	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].


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.
4.6.2.6
Void








	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	
	
	
	
	


	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	




	
	
	

	
	
	

	
	
	

	
	
	



< END OF CHANGE #1 >
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