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1 Introduction
In this contribution paper, we discuss the remaining open issues on eDRX for Rel-17 RRM relaxation in IDLE/INACTIVE mode, which is captured in the way forward (WF) [1]. Also, we discuss the eDRX requirements for Rel-16 RRM relaxation in IDLE/INACTIVE mode for RedCap.
2 Discussion on eDRX in RRM relaxation for RedCap
In this section, we discuss the design on eDRX with R-17 and R-16 RRM relaxation for IDLE/INACTIVE mode in RedCap.
2.1. Discussion on eDRX in R-17 RRM relaxation for RedCap
In Rel-16, RRM relaxation (i.e. low mobility and not-at-cell edge) requirements were defined for IDLE/INACTIVE mode. Then in Rel-17, stationary RRM relaxation requirements were defined for RedCap UEs. At the same time in Rel-17, eDRX requirements were introduced for RedCap UE for normal operation (i.e. without measurements relaxation) and RedCap UE under stationary relaxation. However, in the last meeting RAN4#105, one issue was raised about the defined measurement relaxation requirement with eDRX for IDLE mode, as given below.
	Issue 1-4-1: Mismatch between PTW length when measurement relaxation is configured and the maximum PTW length defined by RAN2
· Proposals
· Observation: a mismatch between the values of PTW length in Table 4.2B.2.9.2-6 and Table 4.2B.2.10.2-6 and RAN2 agreements on maximum PTW length (Nokia)
· WF
· Discuss this issue at the next meeting



The above issue can be depicted in the highlighted text in the tables below: 
Table 4.2B.2.9.2-6: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)



Table 4.2B.2.10.2-6: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle larger than 10.24 s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)



From the tables, it can be observed that the PTWs length can be up to 92.16s, however, the maximum PTW length given in Table 10.5.5.32 in TS 24.008 is equal to 40.96s. This means the PTW values (61.44s and 92.16s) from the requirements in above two tables are larger than the largest specified PTW value in [TS 24.008], which is 40.96s. Therefore, RAN4 shall discuss how to address the above issue 1-4-1. One could propose to have a smaller PTW values instead of the two large PTW values, however, RAN4 has already specified that “The measurement/evaluation shall not be performed across PTW’s”, thus this solution is invalid. Another possible method is that RAN4 shall not define requirements for cases that require PTW larger than 40.96s, in other words, RAN4 can remove the cases with PTW values (61.44s and 92.16s).
Observation 1: [bookmark: _Ref110807415]The existing PTW for 5G NR can be up to 40.96s.
Observation 2: [bookmark: _Ref126317809]RAN4 has already specified that “The measurement/evaluation shall not be performed across PTW’s”. 
Observation 3: [bookmark: _Ref126317818]The values of PTW length in Table 4.2B.2.9.2-6 and Table 4.2B.2.10.2-6 are larger than the largest specified PTW value.
Proposal 1: [bookmark: _Ref126317853]RAN4 shall not define requirements for cases that require PTW larger than 40.96s.
Proposal 2: [bookmark: _Ref126317865]Table 4.2B.2.9.2-6 and Table 4.2B.2.10.2-6 can be re-written after removing the highlighted rows as:
Table 4.2B.2.9.2-6: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
Note 7:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.


Table 4.2B.2.10.2-6: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle larger than 10.24 s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	K4 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



2.2. Discussion on eDRX in R-16 RRM relaxation for RedCap
In Rel-17, eDRX requirements were introduced for RedCap UE for normal operation (i.e. without measurements relaxation), then for RedCap UE under stationary relaxation. However, eDRX was not specified with Rel-16 RRM relaxation (low mobility and not-at-cell edge) for IDLE mode/INACTIVE mode RedCap. Therefore, the discussion in this section covers the cases for eDRX with Rel-16 relaxation. Given that Rel-17 already specified the requirements for eDRX with Rel-17 measurements relaxation, hence, RAN4 can follow the same agreements from eDRX with Rel-17 measurements relaxation to define the Rel-16 measurements relaxations. 
Observation 4: [bookmark: _Ref126317829]The requirements for eDRX with Rel-17 stationary RRM measurements relaxation are already specified.
Proposal 3: [bookmark: _Ref126317943]RAN4 shall follow the same approach used to define the requirements of eDRX with Rel-17 stationary measurement relaxation to define the requirements for eDRX with Rel-16 low mobility and not-at-cell edge measurements relaxation.
Proposal 4: [bookmark: _Ref126317957]The new requirements for eDRX with Rel-16 low mobility measurements relaxation for intra-frequency are given in tables 4.2B.2.9.9-x1, 4.2B.2.9.9-x2, and 4.2B.2.9.9-x3.
Table 4.2B.2.9.9-x1: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle for eDRX_IDLE cycle upto 10.24 s for 1 Rx and 2 Rx RedCap UE
	DRX_IDLE cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	FR1
	FR2Note1,2
	
	
	

	2.56
	1
	3
	58.88 x N1 x K1 (23 x N1 x K1)
	2.56 x N1 x K1 (1 x K1)
	7.68 x N1 x K1 (3 x N1 x K1)

	5.12
	
	
	117.76 x N1 x K1 (23 x N1 x K1)
	5.12 x N1 x K1 (1 x N1 x K1)
	10.24 x N1 x K1 (2 x N1 x K1)

	10.24
	
	
	235.52 x N1 x K1 (23 x N1 x K1)
	10.24 x N1 x K1 (1 x N1 x K1)
	20.48 x N1 x K1 (2 x N1 x K1)

	Note 1:	Applies for RedCap UE of all supporting FR2 power classes.
Note 2:	FR2 requirements are only applicable for 2 RX RedCap UE.
Note 3:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation [2] criterion.



Table 4.2B.2.9.9-x2: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_elax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[3.84] ([3])
	
(23 x K1)
	0.32 x M2 x K1 (1 x M2 x K1)
	0.64 x M2 x K1 (2 x M2 x K1)

	
	0.64
	≥[3.84] ([3])
	
	0.64 x K1 (1 x K1)
	1.28 x K1 (2 x K1)

	
	1.28
	≥[7.68] ([6])
	
	1.28 x K1 (1 x K1)
	2.56 x K1 (2 x K1)

	
	2.56
	≥[15.36] ([12])
	
	2.56 x K1 (1 x K1)
	5.12 x K1 (2 x K1)

	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: 	The lower bound of PTW length is derived based on .
Note 4:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. 
Note 5:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation [2] criterion.



Table 4.2B.2.9.9-x3: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥15.36 (12)
	8
	K1 x 
(23 x N1 x K1)
	0.32 x N1 x K1 (1 x N1 x K1)
	0.64 x N1 x K1 (2 x N1 x K1)

	
	0.64
	≥19.2 (15)
	5
	
	0.64 x N1 x K1 (1 x N1 x K1)
	1.28 x N1 x K1 (2 x N1 x K1)

	
	1.28
	≥30.72 (24)
	4
	
	1.28 x N1 x K1 (1 x N1 x K1)
	2.56 x N1 x K1 (2 x N1 x K1)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
Note 7:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation criterion [2].



Proposal 5: [bookmark: _Ref126317993]The new requirements for eDRX with Rel-16 not-at-cell edge measurements relaxation for intra-frequency are given in tables 4.2B.2.9.10-x1, 4.2B.2.9.10-x2, and 4.2B.2.9.10-x3.
Table 4.2B.2.9.10-x1: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle for eDRX_IDLE cycle upto 10.24 s for 1 Rx and 2 Rx RedCap UE
	DRX_IDLE cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	FR1
	FR2Note1,2
	
	
	

	2.56
	1
	3
	58.88 x N1 x K1 (23 x N1 x K1)
	2.56 x N1 x K1 (1 x K1)
	7.68 x N1 x K1 (3 x N1 x K1)

	5.12
	
	
	117.76 x N1 x K1 (23 x N1 x K1)
	5.12 x N1 x K1 (1 x N1 x K1)
	10.24 x N1 x K1 (2 x N1 x K1)

	10.24
	
	
	235.52 x N1 x K1 (23 x N1 x K1)
	10.24 x N1 x K1 (1 x N1 x K1)
	20.48 x N1 x K1 (2 x N1 x K1)

	Note 1:	Applies for RedCap UE of all supporting FR2 power classes.
Note 2:	FR2 requirements are only applicable for 2 RX RedCap UE.
Note 3:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation [2] criterion.



Table 4.2B.2.9.10-x2: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_elax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[3.84] ([3])
	
(23 x K1)
	0.32 x M2 x K1 (1 x M2 x K1)
	0.64 x M2 x K1 (2 x M2 x K1)

	
	0.64
	≥[3.84] ([3])
	
	0.64 x K1 (1 x K1)
	1.28 x K1 (2 x K1)

	
	1.28
	≥[7.68] ([6])
	
	1.28 x K1 (1 x K1)
	2.56 x K1 (2 x K1)

	
	2.56
	≥[15.36] ([12])
	
	2.56 x K1 (1 x K1)
	5.12 x K1 (2 x K1)

	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: 	The lower bound of PTW length is derived based on .
Note 4:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. 
Note 5:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation [2] criterion.



Table 4.2B.2.9.10-x3: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥15.36 (12)
	8
	K1 x 
(23 x N1 x K1)
	0.32 x N1 x K1 (1 x N1 x K1)
	0.64 x N1 x K1 (2 x N1 x K1)

	
	0.64
	≥19.2 (15)
	5
	
	0.64 x N1 x K1 (1 x N1 x K1)
	1.28 x N1 x K1 (2 x N1 x K1)

	
	1.28
	≥30.72 (24)
	4
	
	1.28 x N1 x K1 (1 x N1 x K1)
	2.56 x N1 x K1 (2 x N1 x K1)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
Note 7:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation criterion [2].



Proposal 6: [bookmark: _Ref126318004]The new requirements for eDRX with Rel-16 low mobility measurements relaxation for Inter-frequency are given in tables 4.2B.2.10.9-x1, 4.2B.2.10.9-x2, and 4.2B.2.10.9-x3.
Table 4.2B.2.10.9-x1: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle for eDRX_IDLE cycle upto 10.24 s for 1 Rx and 2 Rx RedCap UE
	eDRX_IDLE cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	FR1
	FR2Note1,2
	
	
	

	2.56
	1
	3
	58.88 x N1 x K1 (23 x N1 x K1)
	2.56 x N1 x K1 (1 x K1)
	7.68 x N1 x K1 (3 x N1 x K1)

	5.12
	
	
	117.76 x N1 x K1 (23 x N1 x K1)
	5.12 x N1 x K1 (1 x N1 x K1)
	10.24 x N1 x K1 (2 x N1 x K1)

	10.24
	
	
	235.52 x N1 x K1 (23 x N1 x K1)
	10.24 x N1 x K1 (1 x N1 x K1)
	20.48 x N1 x K1 (2 x N1 x K1)

	Note 1:	Applies for RedCap UE of all supporting FR2 power classes.
Note 2:	FR2 requirements are only applicable for 2 RX RedCap UE.
Note 3:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation [2] criterion.



Table 4.2B.2.10.9-x2: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_elax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[3.84] ([3])
	
(23 x K1)
	0.32 x 1.5 x K1 (1 x M2 x K1)
	0.64 x 1.5 x K1 (2 x M2 x K1)

	
	0.64
	≥[3.84] ([3])
	
	0.64 x K1 (1 x K1)
	1.28 x K1 (2 x K1)

	
	1.28
	≥[7.68] ([6])
	
	1.28 x K1 (1 x K1)
	2.56 x K1 (2 x K1)

	
	2.56
	≥[15.36] ([12])
	
	2.56 x K1 (1 x K1)
	5.12 x K1 (2 x K1)

	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: 	The lower bound of PTW length is derived based on .
Note 4:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation [2] criterion.



Table 4.2B.2.10.9-x3: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥15.36 (12)
	8
	K1 x 
(23 x N1 x K1)
	0.32 x N1 x K1 (1 x N1 x K1)
	0.64 x N1 x K1 (2 x N1 x K1)

	
	0.64
	≥19.2 (15)
	5
	
	0.64 x N1 x K1 (1 x N1 x K1)
	1.28 x N1 x K1 (2 x N1 x K1)

	
	1.28
	≥30.72 (24)
	4
	
	1.28 x N1 x K1 (1 x N1 x K1)
	2.56 x N1 x K1 (2 x N1 x K1)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
Note 7:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation criterion [2].



Proposal 7: [bookmark: _Ref126318014]The new requirements for eDRX with Rel-16 not-at-cell edge measurements relaxation for inter-frequency are given in tables 4.2B.2.10.10-x1, 4.2B.2.10.10-x2, and 4.2B.2.10.10-x3.
Table 4.2B.2.10.10-x1: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle for eDRX_IDLE cycle upto 10.24 s for 1 Rx and 2 Rx RedCap UE
	DRX_IDLE cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	FR1
	FR2Note1,2
	
	
	

	2.56
	1
	3
	58.88 x N1 x K1 (23 x N1 x K1)
	2.56 x N1 x K1 (1 x K1)
	7.68 x N1 x K1 (3 x N1 x K1)

	5.12
	
	
	117.76 x N1 x K1 (23 x N1 x K1)
	5.12 x N1 x K1 (1 x N1 x K1)
	10.24 x N1 x K1 (2 x N1 x K1)

	10.24
	
	
	235.52 x N1 x K1 (23 x N1 x K1)
	10.24 x N1 x K1 (1 x N1 x K1)
	20.48 x N1 x K1 (2 x N1 x K1)

	Note 1:	Applies for RedCap UE of all supporting FR2 power classes.
Note 2:	FR2 requirements are only applicable for 2 RX RedCap UE.
Note 3:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation [2] criterion.



Table 4.2B.2.10.10-x2: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_elax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[3.84] ([3])
	
(23 x K1)
	0.32 x M2 x K1 (1 x M2 x K1)
	0.64 x M2 x K1 (2 x M2 x K1)

	
	0.64
	≥[3.84] ([3])
	
	0.64 x K1 (1 x K1)
	1.28 x K1 (2 x K1)

	
	1.28
	≥[7.68] ([6])
	
	1.28 x K1 (1 x K1)
	2.56 x K1 (2 x K1)

	
	2.56
	≥[15.36] ([12])
	
	2.56 x K1 (1 x K1)
	5.12 x K1 (2 x K1)

	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: 	The lower bound of PTW length is derived based on .
Note 4:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra_RedCap is expected.
Note 5:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation [2] criterion.



Table 4.2B.2.10.10-x3: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥15.36 (12)
	8
	K1 x 
(23 x N1 x K1)
	0.32 x N1 x K1 (1 x N1 x K1)
	0.64 x N1 x K1 (2 x N1 x K1)

	
	0.64
	≥19.2 (15)
	5
	
	0.64 x N1 x K1 (1 x N1 x K1)
	1.28 x N1 x K1 (2 x N1 x K1)

	
	1.28
	≥30.72 (24)
	4
	
	1.28 x N1 x K1 (1 x N1 x K1)
	2.56 x N1 x K1 (2 x N1 x K1)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
Note 7:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation criterion [2].



Proposal 8: [bookmark: _Ref126318027]The new requirements for eDRX with Rel-16 low mobility measurements relaxation for EUTRAN are given in tables 4.2B.2.11.9-x1, and 4.2B.2.11.9-x2.
Table 4.2B.2.11.9-x1: Tdetect,EUTRAN_Relax, Tmeasure, EUTRAN_RedCap_Relax and Tevaluate, EUTRAN_RedCap_Relax for UE configured with eDRX_IDLE cycle for eDRX_IDLE cycle upto 10.24 s for 1 Rx and 2 Rx RedCap UE
	eDRX_IDLE cycle length [s]
	Tdetect, EUTRAN_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure, EUTRAN_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate, EUTRAN_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	
	
	

	5.12
	117.76 x K1 (23 x K1)
	5.12 x K1 (1 x K1)
	10.24 x K1 (2 x K1)

	10.24
	235.52 x K1 (23 x K1)
	10.24 x K1 (1 x K1)
	20.48 x K1 (2 x K1)

	Note 1:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation [2] criterion.



Table 4.2B.2.11.9-x2: Tdetect, EUTRAN_RedCap_Relax, Tmeasure, EUTRAN_RedCap_elax and Tevaluate, EUTRAN_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect, EUTRAN_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,EUTRAN_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,EUTRAN_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[3.84] ([3])
	
(23 x K1)
	0.32 x K1 (1 x K1)
	0.64 x K1 (2 x K1)

	
	0.64
	≥[3.84] ([3])
	
	0.64 x K1 (1 x K1)
	1.28 x K1 (2 x K1)

	
	1.28
	≥[7.68] ([6])
	
	1.28 x K1 (1 x K1)
	2.56 x K1 (2 x K1)

	
	2.56
	≥[15.36] ([12])
	
	2.56 x K1 (1 x K1)
	5.12 x K1 (2 x K1)

	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: 	The lower bound of PTW length is derived based on .
Note 4:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the lowMobilityEvaluation [2] criterion.



Proposal 9: [bookmark: _Ref126318037]The new requirements for eDRX with Rel-16 not-at-cell edge measurements relaxation for EUTRAN are given in tables 4.2B.2.11.10-x1, and 4.2B.2.11.10-x2.
Table 4.2B.2.11.10-x1: Tdetect, EUTRAN_RedCap_Relax, Tmeasure, EUTRAN_RedCap_Relax and Tevaluate, EUTRAN_RedCap_Relax for UE configured with eDRX_IDLE cycle for eDRX_IDLE cycle upto 10.24 s for 1 Rx and 2 Rx RedCap UE
	DRX_IDLE cycle length [s]
	Tdetect, EUTRAN_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tmeasure, EUTRAN_RedCap_Relax [s] (number of eDRX IDLE cycles)
	Tevaluate, EUTRAN_RedCap_Relax [s] (number of eDRX IDLE cycles)

	
	
	
	

	5.12
	117.76 x K1 (23 x K1)
	5.12 x K1 (1 x K1)
	10.24 x K1 (2 x K1)

	10.24
	235.52 x K1 (23 x K1)
	10.24 x K1 (1 x K1)
	20.48 x K1 (2 x K1)

	Note 1:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation [2] criterion.



Table 4.2B.2.11.10-x2: Tdetect, EUTRAN_RedCap_Relax, Tmeasure, EUTRAN_RedCap_elax and Tevaluate, EUTRAN_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect, EUTRAN_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,EUTRAN_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,EUTRAN_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥[3.84] ([3])
	
(23 x K1)
	0.32 x K1 (1 x M2 x K1)
	0.64 x K1 (2 x M2 x K1)

	
	0.64
	≥[3.84] ([3])
	
	0.64 x K1 (1 x K1)
	1.28 x K1 (2 x K1)

	
	1.28
	≥[7.68] ([6])
	
	1.28 x K1 (1 x K1)
	2.56 x K1 (2 x K1)

	
	2.56
	≥[15.36] ([12])
	
	2.56 x K1 (1 x K1)
	5.12 x K1 (2 x K1)

	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: 	The lower bound of PTW length is derived based on .
Note 4:	K1 = 3 is the measurement relaxation factor applicable for UE fulfilling the cellEdgeEvaluation [2] criterion.



3 Summary
In this contribution, discussion on mobility requirements in RedCap UEs are provided and we have the following observation and proposals: 
Observation 1: The existing PTW for 5G NR can be up to 40.96s.
Observation 2: RAN4 has already specified that “The measurement/evaluation shall not be performed across PTW’s”.
Observation 3: The values of PTW length in Table 4.2B.2.9.2-6 and Table 4.2B.2.10.2-6 are larger than the largest specified PTW value.
Observation 4: The requirements for eDRX with Rel-17 stationary RRM measurements relaxation are already specified.
Proposal 1: RAN4 shall not define requirements for cases that require PTW larger than 40.96s.
Proposal 2: Table 4.2B.2.9.2-6 and Table 4.2B.2.10.2-6 can be re-written after removing the highlighted rows as:
Table 4.2B.2.9.2-6: Tdetect,NR_Intra_RedCap_Relax, Tmeasure,NR_Intra_RedCap_Relax and Tevaluate,NR_Intra_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Intra_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	The measurement shall not be performed across PTW’s. In this case the measurement is performed in the next available PTW.
Note 6:	The evaluation shall not be performed across PTW’s. In this case the evaluation is performed in the next available PTW.
Note 7:	K3 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.


Table 4.2B.2.10.2-6: Tdetect,NR_Inter_RedCap_Relax, Tmeasure,NR_Inter_RedCap_Relax and Tevaluate,NR_Inter_RedCap_Relax for UE configured with eDRX_IDLE cycle (Frequency range FR2) for eDRX_IDLE cycle larger than 10.24 s
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Scaling Factor (N1) Note1
	Tdetect,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tmeasure,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)
	Tevaluate,NR_Inter_RedCap_Relax [s] (number of DRX cycles or eDRX cycles Note 3)

	20.48 ≤  eDRX_IDLE cycle length ≤[163.84]
	0.32
	≥30.72 (24)
	8
	K3 x 
(23 x N1 x K3)
	0.32 x N1 x K3 (1 x N1 x K3)
	0.64 x N1 x K3 (2 x N1 x K3)

	
	0.64
	≥38.4 (30)
	5
	
	0.64 x N1 x K3 (1 x N1 x K3)
	1.28 x N1 x K3 (2 x N1 x K3)

	
	1.28
	≥61.44 (48)
	4
	
	1.28 x N1 x K3 (1 x N1 x K3)
	2.56 x N1 x K3 (2 x N1 x K3)

	
	2.56
	≥92.16 (72)
	3
	
	2.56 x N1 x K3 (1 x N1 x K3)
	5.12 x N1 x K3 (2 x N1 x K3)

	Note 1: 	Applies for RedCap UE of all supporting FR2 power classes.
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 Section 10.5.5.32 of TS 24.008 [34].
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	K4 = 6 is the measurement relaxation factor applicable for UE fulfilling the stationaryMobilityEvaluation [2] criterion.



Proposal 3: RAN4 shall follow the same approach used to define the requirements of eDRX with Rel-17 stationary measurement relaxation to define the requirements for eDRX with Rel-16 low mobility and not-at-cell edge measurements relaxation.
Proposal 4: The new requirements for eDRX with Rel-16 low mobility measurements relaxation for intra-frequency are given in tables 4.2B.2.9.9-x1, 4.2B.2.9.9-x2, and 4.2B.2.9.9-x3.
Proposal 5: The new requirements for eDRX with Rel-16 not-at-cell edge measurements relaxation for intra-frequency are given in tables 4.2B.2.9.10-x1, 4.2B.2.9.10-x2, and 4.2B.2.9.10-x3.
Proposal 6: The new requirements for eDRX with Rel-16 low mobility measurements relaxation for Inter-frequency are given in tables 4.2B.2.10.9-x1, 4.2B.2.10.9-x2, and 4.2B.2.10.9-x3.
Proposal 7: The new requirements for eDRX with Rel-16 not-at-cell edge measurements relaxation for inter-frequency are given in tables 4.2B.2.10.10-x1, 4.2B.2.10.10-x2, and 4.2B.2.10.10-x3.
Proposal 8: The new requirements for eDRX with Rel-16 low mobility measurements relaxation for EUTRAN are given in tables 4.2B.2.11.9-x1, and 4.2B.2.11.9-x2.
Proposal 9: The new requirements for eDRX with Rel-16 not-at-cell edge measurements relaxation for EUTRAN are given in tables 4.2B.2.11.10-x1, and 4.2B.2.11.10-x2.
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