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1. Introduction
In the last RAN4 94-3-bis meetings, it was agreed to update the RRM requirements for the new UE specific DRX cycles (320ms and 640ms) in Rel-16 [1]. We present our views on principle and potential solutions about the changes to the related sections in TS 36.133 [2].
2. Discussion
Based on the LS from RAN2 [3], the new DRX cycle values are supported in NB-IoT (320ms and 640ms), and it is observed that some updating of existing requirements in TS 36.133 is needed. Based on the discussion in last RAN4 94-e-bis meeting, we draw the conclusions as follows:
	· RAN4 shall update RRM requirements for new UE specific DRX cycles (320ms and 640ms) in Rel-16
· Sections need updating including:
· 4.6 Cell Selection and Re-selection Requirements for UE category NB1
· 4.8.5-4.8.8 E-CID NRSRP and NRSRQ Measurements for UE category NB2
· Details of the requirements are FFS.



As mentioned in the discussion in the last meeting, we shall keep the same principles when defining the requirements for existing DRX cycles. Thus, we present the potential updating for the 320ms and 640ms RRM requirement term by term:
Measurement of serving cell without WUS (4.6.2.1 and 4.6.2.3)
For the table of Nserv when eDRX is not configured, Nserv = 4 for DRX = 320ms and 640ms in normal coverage and Nserv = 8 for DRX = 320ms and 640ms in enhanced coverage. When eDRX is configured, Nserv = 2 for DRX =320ms and 640ms in normal coverage and Nserv=4 for DRX = 320ms and 640 ms in enhanced coverage.
Proposal 1: 
When eDRX is not configured:
•	Normal coverage: Nserv = 4 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 8 for DRX = 320ms and 640ms
When eDRX is configured:
•	Normal coverage: Nserv = 2 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 4 for DRX = 320ms and 640ms

Measurement of Serving with WUS (4.6.2.1A and 4.6.2.3A)
Proposal 2: When eDRX is not configured, the relaxation factor shall be updated for 320ms and 640ms DRX cycles as:
•	Min(n , 16) for 640ms; 
•	Min(n , 32) for 320ms
If eDRX is configured, for normal coverage, the relaxation factor shall be:
	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 , 16)
	Min(n , 32)

	0.64
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)








For enhanced coverage, the relaxation factor shall be:
	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 , 16)
	Min(n , 32)

	0.64
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)



Measurement of neighbor cells without eDRX (4.6.2.2, 4.6.2.4, 4.6.2.5 and 4.6.2.6)
It is suggested to follow the sample principle in [4] to define the cell identification requirements for 320 ms and 640 ms DRX cycles. The cell detection shall be defined based on the number of needed NPSS and NSSS, and the DRX shall be scalded. Thus we proposal that the numbers of instances (NPSS or NSSS) to acquire per DRX cycle for 320 ms and 640 ms are defined as 2 and 5 respectively. 
Proposal 3: The Tdetect for measurement of neighbor cell s without eDRX, the number of DRX is calculated based on the 2 instances (NPSS or NSSS) per DRX cycle for 320 ms and 5 instances (NPSS or NSSS) per DRX cycle 640 ms respectively. 
For measurement period, 2 DRX cycles for 640ms and 4 DRX cycles for 320ms are defined. 
Proposal 4: For measurement period (Tmeasure) without eDRX, 2 DRX cycles for 640ms and 4 DRX cycles for 320ms are defined.
For evaluation period, it is suggested to define Tevaluate as 4*Tmeasure for NC and 8*Tmeasure for EC.
Proposal 5: For evaluation period without eDRX, it is suggested to define Tevaluate as 4*Tmeasure for NC and 8*Tmeasure for EC.
Measurement of neighbor cells with eDRX (4.6.2.2, 4.6.2.4, 4.6.2.5 and 4.6.2.6)
For measurement of neighbor cell with eDRX, the existing requirement for Tdectect shall apply; Tmeasure is 1 DRX for 320ms and 640ms DRX; Tevalaute is 2 DRX cycles for NC and same requirements as that without eDRX for EC.
Proposal 6: For measurement of neighbor cell with eDRX, the existing requirement for Tdectect shall apply; Tmeasure is 1 DRX for 320ms and 640ms DRX; Tevalaute is 2 DRX cycles for NC and same requirements as that without eDRX for EC.
WUS reception (4.6.2.9)
It could be observed that the requirement for WUS reception in existing spec is not define per DRX configuration. And also for shorter DRX cycle, the performance is considerable better with same number of repetitions for smaller time and frequency errors. Thus the current requirement shall apply for the new DRX cycles.
Proposal 7: The existing requirements (DRX cycles length ≤ 5.12s) apply for new introduced DRX cycles (320ms and 640ms)
E-CID NRSRP and NRSRQ Measurements for UE category NB2 (4.8.5, 4.8.6, 4.8.7 and 4.8.8)
The requirements shall aligned with the updated requirements defined in 4.6.2, which is captured in our accompanied CR [5].  
3. Conclusion
Proposal 1: 
When eDRX is not configured:
•	Normal coverage: Nserv = 4 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 8 for DRX = 320ms and 640ms
When eDRX is configured:
•	Normal coverage: Nserv = 2 for DRX = 320ms and 640ms
•	Enhanced coverage: Nserv = 4 for DRX = 320ms and 640ms
Proposal 2: When eDRX is not configured, the relaxation factor shall be updated for 320ms and 640ms DRX cycles as:
•	Min(n , 16) for 640ms; 
•	Min(n , 32) for 320ms
If eDRX is configured, for normal coverage, the relaxation factor shall be:
	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 , 16)
	Min(n , 32)

	0.64
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)








For enhanced coverage, the relaxation factor shall be:
	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 , 16)
	Min(n , 32)

	0.64
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 16)



Proposal 3: The Tdetect for measurement of neighbor cell s without eDRX, the number of DRX is calculated based on the 2 instances (NPSS or NSSS) per DRX cycle for 320 ms and 5 instances (NPSS or NSSS) per DRX cycle 640 ms respectively. 
Proposal 4: For measurement period (Tmeasure) without eDRX, 2 DRX cycles for 640ms and 4 DRX cycles for 320ms are defined.
Proposal 5: For evaluation period without eDRX, it is suggested to define Tevaluate as 4*Tmeasure for NC and 8*Tmeasure for EC.
Proposal 6: For measurement of neighbor cell with eDRX, the existing requirement for Tdectect shall apply; Tmeasure is 1 DRX for 320ms and 640ms DRX; Tevalaute is 2 DRX cycles for NC and same requirements as that without eDRX for EC.
Proposal 7: The existing requirements (DRX cycles length ≤ 5.12s) apply for new introduced DRX cycles (320ms and 640ms)
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