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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. As per the work item, the following Extended DRX enhancements are agreed to be supported by a reduced capability UE according to the latest WID[1]:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.
· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive








RAN4 discussed various issues on this topic in the last RAN4 meeting and the related agreements and FFS items were captured in the WF[2]. In this paper, we further discuss the issues and provide our views on some of the aspects that need to be considered in defining the cell-reselection requirements for eDRX enhancements. 
Extended DRX enhancements
One of the issues that was discussed in RAN4#100e was related to how to classify the eDRX requirements into different groups based on eDRX lengths. Most companies preferred to group the requirements based on whether PTW is needed or not, i.e., two groups – 1: eDRX cycle lengths up-to 10.24s  2: eDRX > 10.24s   
However, some companies raised the concern that extended DRX cycle up to 10487.6s have not been agreed. It was confirmed by the LS reply from CT1 that 
Extended DRX cycles of up to 10485.76 seconds in RRC_IDLE are already supported since Release 16 for NB-IoT connected to the 5GC. It is feasible to extend this support to RedCap UEs in RRC_IDLE in Release 17. 




So it makes sense to specify the eDRX requirements with two groups.
Observation 1: CT1 has confirmed the feasibility of extending the eDRX cycle lengths up to 10485.76s for IDLE mode.
Proposal 1: Define the eDRX requirements with two groups – 
1. eDRX cycle length up to 10.24s without PTW/PH and 
2. eDRX cycle length greater than 10.24s with PTW/PH

Measurement and evaluation of the serving cell
RAN4 specifies Nserv number of consecutive DRX cycles within which, if the UE has evaluated that the serving cell does not fulfil the cell selection criterion, the UE shall initiate the measurements on all the neighbour cells indicated by the serving cell. Nserv depends on the DRX cycle length along with the beam sweeping scaling factor, N1.
Observation 2: RAN4 requirements for filtering SS-RSRP and SS-RSRQ measurements require at least 2 measurements.
Proposal 2: Propose to use the following values for Nserv for eDRX cycle lengths up-to 10.24s
	eDRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2Note1
	

	2.56
	1
	3
	N1*2

	5.12
	
	3
	N1*2

	10.24
	
	3
	N1*2

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all eDRX cycle length.



For eDRX cycle lengths greater than 10.24s, PTW and PH will be defined and Nserv can be defined based on the configured DRX cycle length during the PTW. This is similar to LTE.
Observation 3: For eDRX cycle lengths greater than 10.24s, PTW and PH will be defined and Nserv can be defined based on the configured DRX cycle length during a single PTW.
Observation 4: RAN2 has defined the PTW lengths as:
· Configuration of PTW when RRC_IDLE’s eDRX cycle is longer than 10.24s​
· The maximum PTW length is 40.96s​
· The minimum PTW length is 1.28s and the step length/granularity of PTW length is 1.28​

Proposal 3: For FR1, propose to use the following values for Nserv for eDRX cycle lengths greater than 10.24s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Nserv [number of DRX cycles]

	
	
	
	Note1

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	M1*2

	
	0.64
	≥1.28 (1)
	M1*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.




For FR2, it was discussed that in some cases, the PTW length could be similar to the eDRX_IDLE cycle length questioning the utility of eDRX feature for FR2. In our opinion, these cases are relevant to UE supporting power class 1, when N1=8 for all DRX cycles. We can handle this situation in RAN4 in some of the following ways:
1. Do not define the eDRX requirements for UE power class 1.
2. Restrict the network to configure only long eDRX cycles (>40.96s) for UE power class 1

We think option 2 could be a better choice as it restricts only some eDRX cycle lengths while not defining the eDRX requirements may leave the feature useless and un-deployed.
Proposal 4: For FR2, propose to use the following values for Nserv for eDRX cycle lengths greater than 10.24s
	[bookmark: _Hlk85720893]eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	
	
	FR2Note1
	Note2

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥10.24 (8)
	8
	M1*N1*2

	
	0.64
	≥12.80 (10)
	5
	M1*N1*2 

	
	1.28
	≥10.24 (8)
	4
	N1*2 

	
	2.56
	≥15.36 (12)
	3
	N1*2 

	Note 1:	Applies for UE supporting power class 2&3&4. 
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.




Observation 5: For FR2, UEs supporting power class 1, (N1=8 for all DRX cycles) may need much longer PTW which may be of the same or greater duration than the eDRX cycle length.
Proposal 5: For FR2, define Nserv for UE supporting power class 1 for eDRX cycle length as below:
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	
	
	FR2Note1
	Note2

	40.96 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥10.24 (8)
	8
	M1*N1*2

	
	0.64
	≥20.48 (16)
	8
	M1*N1*2 

	
	1.28
	≥20.48 (16)
	8
	N1*2 

	81.92 ≤ eDRX_IDLE cycle length ≤ 10485.76
	2.56
	≥40.96 (32)
	8
	N1*2 

	Note 1:	Applies for UE supporting power class 1. 
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3:     Requirements may not apply to other eDRX_IDLE cycle lengths.



Conclusion
Observation 1: CT1 has confirmed the feasibility of extending the eDRX cycle lengths up to 10485.76s for IDLE mode.
Proposal 1: Define the eDRX requirements with two groups – 
1. eDRX cycle length up to 10.24s without PTW/PH and 
2. eDRX cycle length greater than 10.24s with PTW/PH
Observation 2: RAN4 requirements for filtering SS-RSRP and SS-RSRQ measurements require at least 2 measurements.
Proposal 2: Propose to use the following values for Nserv for eDRX cycle lengths up-to 10.24s
	eDRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2Note1
	

	2.56
	1
	3
	N1*2

	5.12
	
	3
	N1*2

	10.24
	
	3
	N1*2

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all eDRX cycle length.



Observation 3: For eDRX cycle lengths greater than 10.24s, PTW and PH will be defined and Nserv can be defined based on the configured DRX cycle length during a single PTW.
Observation 4: RAN2 has defined the PTW lengths as:
· Configuration of PTW when RRC_IDLE’s eDRX cycle is longer than 10.24s​
· The maximum PTW length is 40.96s​
· The minimum PTW length is 1.28s and the step length/granularity of PTW length is 1.28​

Proposal 3: For FR1, propose to use the following values for Nserv for eDRX cycle lengths greater than 10.24s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Nserv [number of DRX cycles]

	
	
	
	Note1

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	M1*2

	
	0.64
	≥1.28 (1)
	M1*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.




Proposal 4: For FR2, propose to use the following values for Nserv for eDRX cycle lengths greater than 10.24s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	
	
	FR2Note1
	Note2

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥10.24 (8)
	8
	M1*N1*2

	
	0.64
	≥12.80 (10)
	5
	M1*N1*2 

	
	1.28
	≥10.24 (8)
	4
	N1*2 

	
	2.56
	≥15.36 (12)
	3
	N1*2 

	Note 1:	Applies for UE supporting power class 2&3&4. 
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.




Observation 5: For FR2, UEs supporting power class 1, (N1=8 for all DRX cycles) may need much longer PTW which may be of the same or greater duration than the eDRX cycle length.
Proposal 5: For FR2, define Nserv for UE supporting power class 1 for eDRX cycle length as below:
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	
	
	FR2Note1
	Note2

	40.96 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	≥10.24 (8)
	8
	M1*N1*2

	
	0.64
	≥20.48 (16)
	8
	M1*N1*2 

	
	1.28
	≥20.48 (16)
	8
	N1*2 

	81.92 ≤ eDRX_IDLE cycle length ≤ 10485.76
	2.56
	≥40.96 (32)
	8
	N1*2 

	Note 1:	Applies for UE supporting power class 1. 
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3:     Requirements may not apply to other eDRX_IDLE cycle lengths.
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