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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, at least the following key objectives are likely to have direct impact on RRM requirements (impacts from other objectives are not precluded)
· Support for UE complexity reduction features
· Support for Extended DRX enhancements
· RRM relaxation for neighbor cells

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








As agreed in RAN4#99e[2], eDRX enhancements will impact the cell-reselection requirements for RedCap UE. In this section, we provide some of the aspects that need to be considered in defining the cell-reselection requirements for eDRX enhancements. 
Extended DRX enhancements
During RAN2#114e, RAN2 agreed to the following [3]:
​
Lower bound for eDRX configuration in RRC_IDLE and RRC_INACTIVE is 2.56 seconds. Inform SA2/CT1 and check if there is any concern (LS in R2-2106537)



Observation 1: RAN2 specifies that the lower bound for eDRX configuration in RRC_IDLE and RRC_INACTIVE is 2.56s
[bookmark: _Hlk78365087]According to the WID, eDRX cycles up to 10.24s, i.e. 2.56s, 5.12s and 10.24s, do not require/use PTW and PH. From RAN4 point of view, these eDRX cycles could be considered as typical DRX cycles to specify detection/measurement/evaluation periods for cell-reselection.
Observation 2: Extended DRX cycles with 2.56s, 5.12s and 10.24s do not require PTW/PH and hence could be considered as typical DRX cycles in the context of RAN4 RRM requirements for cell-reselection such as Nserv, intra-frequency/inter-frequency cell detection, measurement and evaluation periods etc.
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 3: RAN4 requirements for filtering SS-RSRP and SS-RSRQ measurements require at least 2 measurements.
Proposal 1: 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 6: 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.
Proposal 2: Propose to use the same PTW lengths as in LTE to specify Nserv for eDRX cycle lengths greater than 10.24s
Proposal 3: 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]

	
	
	
	FR1
	FR2Note1
	Note2

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	1
	8
	N1*2

	
	0.64
	≥1.28 (1)
	
	5
	N1*2 

	
	1.28
	≥2.56 (1)
	
	4
	N1*2 

	
	2.56
	≥5.12 (1)
	
	3
	N1*2 

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.




Measurement of intra-frequency NR cells
RAN4 specifies Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra values for each DRX cycle length. With longer DRX cycles, these periods will be scaled. To avoid scaling to a very long duration, RAN4 may specify to perform SS-RSRP and SS-RSRQ measurements in every DRX cycle, while the cell-reselection criterion evaluation would still need at-least two measurements.
Proposal 4: Propose to use the following values for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for eDRX cycle lengths up-to 10.24s
	eDRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of eDRX cycles)
	Tmeasure,NR_Intra [s] (number of eDRX cycles)
	Tevaluate,NR_Intra
[s] (number of eDRX cycles)

	
	FR1
	FR2Note1
	
	
	

	2.56
	1
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2x N1)

	10.24
	
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.24 x N1 (2x N1)

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


  
Proposal 5: Propose to use the following values for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra 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)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	
	
	FR1
	FR2Note1
	
	
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	1
	8
	Note4 (23 x N1)
	0.32 x N1(1 x N1)
	0.64 x N1(2 x N1)

	
	0.64
	≥1.28 (1)
	
	           5
	
	0.64 x N1(1 x N1)
	1.28 x N1(2 x N1)

	
	1.28
	≥2.56 (2)
	
	           4
	
	1.28 x N1(1 x N1)
	2.56 x N1(2 x N1)

	
	2.56
	≥5.12 (4)
	
	      3
	
	2.56 x N1(1 x N1)
	5.12 x N1(2 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3:	The eDRX_IDLE cycle lengths are as specified in TBD.
Note 4:	The time is calculated depending on the number N of DRX cycles as follows: 

                              



Measurement of inter-frequency NR cells
Applying the same principles as for measurements of intra-frequency NR Cells, we propose the following for the measurements of inter-frequency NR cells.
Proposal 6: Propose to use the following values for Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter for eDRX cycle lengths up-to 10.24s
	eDRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of eDRX cycles)
	Tmeasure,NR_Inter [s] (number of eDRX cycles)
	Tevaluate,NR_Inter
[s] (number of eDRX cycles)

	
	FR1
	FR2Note1
	
	
	

	2.56
	1
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2x N1)

	10.24
	
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.24 x N1 (2x N1)

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


  
Proposal 7: Propose to use the following values for Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter 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)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter
[s] (number of DRX cycles)

	
	
	
	FR1
	FR2Note1
	
	
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	1
	8
	Note4 (23 x N1)
	0.32 x N1(1 x N1)
	0.64 x N1(2 x N1)

	
	0.64
	≥1.28 (1)
	
	           5
	
	0.64 x N1(1 x N1)
	1.28 x N1(2 x N1)

	
	1.28
	≥2.56 (2)
	
	           4
	
	1.28 x N1(1 x N1)
	2.56 x N1(2 x N1)

	
	2.56
	≥5.12 (4)
	
	      3
	
	2.56 x N1(1 x N1)
	5.12 x N1(2 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3:	The eDRX_IDLE cycle lengths are as specified in TBD
Note 4:	The time is calculated depending on the number N of DRX cycles as follows: 

                              


Conclusion
Observation 1: RAN2 specifies that the lower bound for eDRX configuration in RRC_IDLE and RRC_INACTIVE is 2.56s
Observation 2: Extended DRX cycles with 2.56s, 5.12s and 10.24s do not require PTW/PH and hence could be considered as typical DRX cycles in the context of RAN4 RRM requirements for cell-reselection such as Nserv, intra-frequency/inter-frequency cell detection, measurement and evaluation periods etc.
Observation 3: RAN4 requirements for filtering SS-RSRP and SS-RSRQ measurements require at least 2 measurements.
Proposal 1: 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 6: 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.
Proposal 2: Propose to use the same PTW lengths as in LTE to specify Nserv for eDRX cycle lengths greater than 10.24s
Proposal 3: 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]

	
	
	
	FR1
	FR2Note1
	Note2

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	1
	8
	N1*2

	
	0.64
	≥1.28 (1)
	
	5
	N1*2 

	
	1.28
	≥2.56 (1)
	
	4
	N1*2 

	
	2.56
	≥5.12 (1)
	
	3
	N1*2 

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.





Proposal 4: Propose to use the following values for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for eDRX cycle lengths up-to 10.24s
	eDRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of eDRX cycles)
	Tmeasure,NR_Intra [s] (number of eDRX cycles)
	Tevaluate,NR_Intra
[s] (number of eDRX cycles)

	
	FR1
	FR2Note1
	
	
	

	2.56
	1
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2x N1)

	10.24
	
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.24 x N1 (2x N1)

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


  
Proposal 5: Propose to use the following values for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra 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)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	
	
	FR1
	FR2Note1
	
	
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	1
	8
	Note4 (23 x N1)
	0.32 x N1(1 x N1)
	0.64 x N1(2 x N1)

	
	0.64
	≥1.28 (1)
	
	           5
	
	0.64 x N1(1 x N1)
	1.28 x N1(2 x N1)

	
	1.28
	≥2.56 (2)
	
	           4
	
	1.28 x N1(1 x N1)
	2.56 x N1(2 x N1)

	
	2.56
	≥5.12 (4)
	
	      3
	
	2.56 x N1(1 x N1)
	5.12 x N1(2 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3:	The eDRX_IDLE cycle lengths are as specified in TBD.
Note 4:	The time is calculated depending on the number N of DRX cycles as follows: 

                              



Proposal 6: Propose to use the following values for Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter for eDRX cycle lengths up-to 10.24s
	eDRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of eDRX cycles)
	Tmeasure,NR_Inter [s] (number of eDRX cycles)
	Tevaluate,NR_Inter
[s] (number of eDRX cycles)

	
	FR1
	FR2Note1
	
	
	

	2.56
	1
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	5.12
	
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2x N1)

	10.24
	
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	20.24 x N1 (2x N1)

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


  
Proposal 7: Propose to use the following values for Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter 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)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter
[s] (number of DRX cycles)

	
	
	
	FR1
	FR2Note1
	
	
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76

	0.32
	≥1.28 (1)
	1
	8
	Note4 (23 x N1)
	0.32 x N1(1 x N1)
	0.64 x N1(2 x N1)

	
	0.64
	≥1.28 (1)
	
	           5
	
	0.64 x N1(1 x N1)
	1.28 x N1(2 x N1)

	
	1.28
	≥2.56 (2)
	
	           4
	
	1.28 x N1(1 x N1)
	2.56 x N1(2 x N1)

	
	2.56
	≥5.12 (4)
	
	      3
	
	2.56 x N1(1 x N1)
	5.12 x N1(2 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:	The number of DRX cycles in this table is given for the DRX cycles within PTWs.
Note 3:	The eDRX_IDLE cycle lengths are as specified in TBD
Note 4:	The time is calculated depending on the number N of DRX cycles as follows: 
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