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1	Introduction
In this contribution we discuss the missing requirements for LTE UE configured with eDRX to measure on inter-RAT NR cells. 
[bookmark: _Ref178064866]2	Discussion
The LTE UE in RRC IDLE state can be configured with extended IDLE-mode DRX (eDRX_IDLE). The UE then performs the RRC IDLE mode measurements (such as identification, measurements and evaluation) of serving and target cell based on the eDRX configuration. 

The RRC IDLE state inter-RAT NR neighbour measurements requirements are defined in clause 4.2.2.5.7 in TS 36.133. It is noted that the current specification lacks requirements for inter-RAT NR cell subject to CCA when the UE configured with eDRX. It is noted that there are already requirements defined for LTE UE configured with eDRX to measure on different types of target cells such as intra-frequency and inter-frequency neighbour cells. Since the UE is served by LTE cell it is still a valid scenario that the UE is configured with eDRX by the serving LTE cell. The requirement for this scenario is currently missing in TS 36.133.   

It is noteworthy that there are already similar requirements defined for RedCap UE in LTE configured with eDRX to measure on inter-RAT NR cells. Thus lack of inter-RAT NR cell subject to CCA for LTE UE configured with eDRX is an integral part which is missing. 

· Observation 1: LTE RRM specification (TS 36.133) lacks requirements for inter-RAT NR cell subject to CCA when the UE is configured with eDRX on the serving cell. 

The principles of defining eDRX requirements from RedCap (2 Rx) can be reused for NR-U. Thus we propose to define the requirements for inter-RAT NR cell subject to CCA based as shown in Table 1 below.

· [bookmark: _Hlk127384969]Proposal 1: For UE configured with eDRX in LTE cell, RAN4 defines requirements for measurements on inter-RAT NR cell subject to CCA as shown in Table 1 in 4.2.2.5.7 in TS 36.133. 

Table 1: Tdetect,NR_Inter_CCA, Tmeasure,NR_Inter_CCA and Tevaluate,NR_Inter_CCA for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Inter_CCA [s] (number of DRX cycles)
	Tmeasure,NR_Inter_CCA [s] (number of DRX cycles)
	Tevaluate,NR_Inter_CCA [s] (number of DRX cycles)

	5.12
	N/A
	N/A
	5.12x([23]+ Md)
{[23]+ Md }
	5.12x([1]+ Mm)
{[1]+ Mm }
	5,12x([2]+ Me) 
{[2]+ Me }

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.4
	0.32
	≥1.28 (1+Md)
	


(23)
	0.32 x (1+Mm) x M2 ( (1+Mm) x M2)
	0.32 x (2+Me) x M2 ((2 +Me) x M2)

	
	0.64
	≥1.28 (1+Md)
	
	0.64 x (1+Mm) (1 x (1+Mm))
	0.64 x (2+Me)  (2 +Me)

	
	1.28
	≥2.56 (2+Md)
	
	1.28 x (1+Mm) (1 x (1+Mm))
	1.28 x (2+Me)  (2 +Me)

	
	2.56
	≥5.12 (4+Md)
	
	2.56 x (1+Mm) (1 x (1+Mm))
	2.56 x (2+Me)  (2 +Me)

	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:	Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s. Otherwise, number of DRX cycles.
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.

Note 6:	Md, Mm, Me are the number of DRX cycles each with at least one SMTC occasion not available at the UE during the Tdetect,NR_Inter_CCA,, Tmeasure,NR_Inter_CCA and Tevaluate,NR_Inter_CCA, respectively. Mm,max, Md,max and Me,max are the maximum values of Mm, Md and Me, respectively.
Note 7:	Mm ≤ Mm,max, where: Mm,max = [16] for DRX cycle = 0.32 seconds, Mm,max = [8] for DRX cycle = 0.64 seconds, Mm,max = [4] for DRX cycle = 1.28 seconds, Mm,max = [4] for DRX cycle = 2.56 seconds,
Note 8:	Md ≤ Md,max, where: Md,max = [4] * Mm,max,
Note 9:	Me ≤ Me,max, where: Me,max = [2] * Mm,max,




Likewise, the measurement requirements for inter-RAT NR cell when configured with eDRX by the serving cell is also missing in TS 36.133. For reasons explained above, we propose to define the missing requirements as proposed in Table 2 (FR1) and Table 3 (FR2) which are in fact reused fro the existing inter-RAT NR measurements requiremetns for RedCap UE with 2 Rx branches in TS 36.133.
· Proposal 2: For UE configured with eDRX in LTE cell, RAN4 defines requirements for measurements on inter-RAT NR cell as shown in Table 2 (FR1) and Table 3 (FR2) in clause 4.2.2.5.6 in TS 36.133. 

Table 2: Tdetect,NR, Tmeasure,NR and Tevaluate,NR 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 [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR [s] (number of DRX cycles)

	
	
	
	
	
	

	5.12
	-
	-
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24  ≤  eDRX_IDLE cycle length ≤2621.44
	0.32
	≥1.28 (1)
	
(23)
	0.32 x 1.5 (1 x 1.5)
	0.64 x 1.5 (2 x 1.5)

	
	0.64
	≥1.28 (1)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥2.56 (2)
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥5.12 (4)
	
	2.56 (1)
	5.12 (2)

	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:	Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.





Table 3: Tdetect,NR, Tmeasure,NR and Tevaluate,NR 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 [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR [s] (number of DRX cycles)

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

	10.24 ≤  eDRX_IDLE cycle length ≤2621.44
	0.32
	≥5.12 (4)
	8
	
(23 x N1)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

	
	0.64
	≥6.4 (5)
	5
	
	0.64 x N1 (1 x N1)
	1.28 x N1 (2 x N1)

	
	1.28
	≥10.24 (8)
	4
	
	1.28 x N1 (1 x N1)
	2.56 x N1 (2 x N1)

	
	2.56
	≥15.36 (12)
	3
	
	2.56 x N1 (1 x N1)
	5.12 x N1 (2 x N1)

	NOTE 1:	Applies for RedCap UE of all 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:	Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
NOTE 5: 	The lower bound of PTW length is derived based on .




Conclusion
Based on the discussion in the previous sections we propose the following:
· Observation 1: LTE RRM specification (TS 36.133) lacks requirements for inter-RAT NR cell subject to CCA when the UE is configured with eDRX on the serving cell. 
· Proposal 1: For UE configured with eDRX in LTE cell, RAN4 defines requirements for measurements on inter-RAT NR cell subject to CCA as shown in Table 1 in 4.2.2.5.7 in TS 36.133. 

Table 1: Tdetect,NR_Inter_CCA, Tmeasure,NR_Inter_CCA and Tevaluate,NR_Inter_CCA for UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,NR_Inter_CCA [s] (number of DRX cycles)
	Tmeasure,NR_Inter_CCA [s] (number of DRX cycles)
	Tevaluate,NR_Inter_CCA [s] (number of DRX cycles)

	5.12
	N/A
	N/A
	5.12x([23]+ Md)
{[23]+ Md }
	5.12x([1]+ Mm)
{[1]+ Mm }
	5,12x([2]+ Me) 
{[2]+ Me }

	10.24 ≤ eDRX_IDLE cycle length ≤ 2621.4
	0.32
	≥1.28 (1+Md)
	


(23)
	0.32 x (1+Mm) x M2 ( (1+Mm) x M2)
	0.32 x (2+Me) x M2 ((2 +Me) x M2)

	
	0.64
	≥1.28 (1+Md)
	
	0.64 x (1+Mm) (1 x (1+Mm))
	0.64 x (2+Me)  (2 +Me)

	
	1.28
	≥2.56 (2+Md)
	
	1.28 x (1+Mm) (1 x (1+Mm))
	1.28 x (2+Me)  (2 +Me)

	
	2.56
	≥5.12 (4+Md)
	
	2.56 x (1+Mm) (1 x (1+Mm))
	2.56 x (2+Me)  (2 +Me)

	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:	Number of eDRX cycles when eDRX_IDLE cycle length equals 5.12s. Otherwise, number of DRX cycles.
Note 4: 	The lower bound of PTW length is derived based on .
Note 5:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.

Note 6:	Md, Mm, Me are the number of DRX cycles each with at least one SMTC occasion not available at the UE during the Tdetect,NR_Inter_CCA,, Tmeasure,NR_Inter_CCA and Tevaluate,NR_Inter_CCA, respectively. Mm,max, Md,max and Me,max are the maximum values of Mm, Md and Me, respectively.
Note 7:	Mm ≤ Mm,max, where: Mm,max = [16] for DRX cycle = 0.32 seconds, Mm,max = [8] for DRX cycle = 0.64 seconds, Mm,max = [4] for DRX cycle = 1.28 seconds, Mm,max = [4] for DRX cycle = 2.56 seconds,
Note 8:	Md ≤ Md,max, where: Md,max = [4] * Mm,max,
Note 9:	Me ≤ Me,max, where: Me,max = [2] * Mm,max,




· Proposal 2: For UE configured with eDRX in LTE cell, RAN4 defines requirements for measurements on inter-RAT NR cell as shown in Table 2 (FR1) and Table 3 (FR2) in clause 4.2.2.5.6 in TS 36.133. 

Table 2: Tdetect,NR, Tmeasure,NR and Tevaluate,NR 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 [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR [s] (number of DRX cycles)

	
	
	
	
	
	

	5.12
	-
	-
	117.76 (23)
	5.12 (1)
	10.24 (2)

	10.24  ≤  eDRX_IDLE cycle length ≤2621.44
	0.32
	≥1.28 (1)
	
(23)
	0.32 x 1.5 (1 x 1.5)
	0.64 x 1.5 (2 x 1.5)

	
	0.64
	≥1.28 (1)
	
	0.64 (1)
	1.28 (2)

	
	1.28
	≥2.56 (2)
	
	1.28 (1)
	2.56 (2)

	
	2.56
	≥5.12 (4)
	
	2.56 (1)
	5.12 (2)

	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:	Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.





Table 3: Tdetect,NR, Tmeasure,NR and Tevaluate,NR 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 [s] (number of DRX cycles)
	Tmeasure,NR [s] (number of DRX cycles)
	Tevaluate,NR [s] (number of DRX cycles)

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

	10.24 ≤  eDRX_IDLE cycle length ≤2621.44
	0.32
	≥5.12 (4)
	8
	
(23 x N1)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

	
	0.64
	≥6.4 (5)
	5
	
	0.64 x N1 (1 x N1)
	1.28 x N1 (2 x N1)

	
	1.28
	≥10.24 (8)
	4
	
	1.28 x N1 (1 x N1)
	2.56 x N1 (2 x N1)

	
	2.56
	≥15.36 (12)
	3
	
	2.56 x N1 (1 x N1)
	5.12 x N1 (2 x N1)

	NOTE 1:	Applies for RedCap UE of all 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:	Number of eDRX cycles when eDRX_IDLE cycle length equals 2.56s, 5.12s and 10.24s. Otherwise, number of DRX cycles.
NOTE 5: 	The lower bound of PTW length is derived based on .



[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Hlk41145953]R4-2220361, “WF on NR ATG RRM requirements”, CMCC

	4/4	
