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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN4 to start discussing the measurement requirements for UE configured with eDRX as agreed in [1]. In this contribution, we discuss and provide our view on this topic. 
2. eDRX requirements for RedCap

In NR, the enhanced DRX (eDRX) cycle is being specified for UE in RRC_IDLE and RRC_INACTIVE. The purpose of eDRX cycle is further enable UE power saving even more than achieved by the UE when configured only with DRX cycle. The eDRX ranges between few seconds to several minutes.
eDRX configuration parameters are negotiated between UE and the network via higher layer signaling which may comprise eDRX cycle length; paging time window (PTW), hyper system frame number (H-SFN), paging H-SFN (PH) etc.  The boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod X1=0 e.g. X1=256. The UE is further The UE is configured with PTW by the network, and the beginning of the PTW is calculated by a pre-defined formula. Within a PTW, the UE is further configured with a legacy DRX as shown in Figure 1.



Figure 1 Relation between H-SFN, paging time window (PTW) and eDRX periodicity.
 
The eDRX measurement requirements are defined based on eDRX cycle lengths and PTW lengths. RAN2 has agreed on the shortest eDRX cycle length in IDLE and INACTIVE state as 2.56 seconds while the longest eDRX cycle is still under discussions. Both eDRX cycles lengths and PTW lengths are critical for RAN4 to define the measurement requirements for a UE configured with eDRX which includes following types of measurements in IDLE/INACTIVE states:
· measurements and evaluations of serving cell
· measurements of intra-frequency NR cells 
· measurements of inter-frequency NR cells

The eDRX functionality being introduced for NR is similar to the LTE eDRX functionality for which RAN4 specified IDLE mode eDRX requirements including serving cell evaluation requirements and neighbour cell measurement requirements. Therefore it is reasonable to use the LTE eDRX requirements as reference for derving the NR eDRX requirements by taking into account the NR specific parameters (scaling factors). The LTE eDRX requirements are defined as function of PTW which varies with the DRX cycle length. 
· Proposal #1: LTE eDRX requirements are used as baseline for defining the NR eDRX requirements. 

Measurements and evaluations of serving cell
The current serving cell measurements and evaluation requirements are shown in Table 1 below [2]:
Table 1 Current serving cell evaluation requirements
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2Note1
	

	0.32
	1
	8
	M1*N1*4

	0.64
	
	5
	M1*N1*4

	1.28
	
	4
	N1*2

	2.56
	
	3
	N1*2

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5, N1 = 8 for all DRX cycle length.



It is observed from Table 1 that the current requirements are related to different scaling factors such as N1 and M2 which in turn depend on frequency range of operation, UE power class and SMTC periodicity. The serving cell evaluation requirements when configured with eDRX should follow similar behaviour, i.e. eDRX measurement requirements are defined in terms of PTW where PTW length is related to scaling factors N1 and M2. 
· Proposal #2: PTW length in measurement requirements when configured with eDRX is determined based on corresponding release 15 requirements, where requirements are based on scaling factors N1 and M2. 

More specifically, Nserv can be determined based on the minimum number of DRX cycles needed for serving cell evaluation for the longest DRX cycle (2.56 sec) in current requirements which is 2.This number should be then scaled with the corresponding scaling factor N1 varies with DRX cycle length and FR1 or FR2.
Moreover, the PTW may also depend on the reference signal periodicity (e.g. SSB) and DRX cycle length. For example, when SMTC periodicity is long (e.g. > 320 ms), then a longer measurement time is needed compared to when a short SMTC periodicity is used.  

· Proposal #3: PTW length for serving cell evaluation requirements are determined based on:
· Number of DRX cycles needed for a measurement assuming the longest DRX cycle from current table
· Scaling factor N1
· DRX cycle length
· Reference signal periodicity
· Minimum DRX cycle length


Measurements and evaluations of neighbour cells
The current intra- and inter-frequency measurement requirements are shown in below in Table 3 [2].
Table 3 Current intra-frequency measurement requirements
	DRX cycle length [s]
	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
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

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

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	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 is expected.




Unlike serving requirements, the neighbour cell requirements include also the cell detection and measurement rate requirements. Both can be determined using the same approach as in the serving cell evaluation requirements. 
· Proposal #4: PTW length for serving cell evaluation requirements are determined based on:
· Number of DRX cycles needed for a measurement assuming the longest DRX cycle from current table
· Scaling factor N1
· DRX cycle length
· Reference signal periodicity
· Minimum DRX cycle length

2. Summary
In this paper we have used LTE eDRX requirements as reference and discussed, and provided our view on how the NR eDRX requirements can be specified for serving cell and neighbour cell measurement requirements. Based on the discussions, we have made following proposals:

· [bookmark: _Hlk23953093]Proposal #1: LTE eDRX requirements are used as baseline for defining the NR eDRX requirements. 

· Proposal #2: PTW length in measurement requirements when configured with eDRX is determined based on corresponding release 15 requirements, where requirements are based on scaling factors N1 and M2. 


· Proposal #3: PTW length for serving cell evaluation requirements are determined based on:
· Number of DRX cycles needed for a measurement assuming the longest DRX cycle from current table
· Scaling factor N1
· DRX cycle length
· Reference signal periodicity
· Minimum DRX cycle length

· Proposal #4: PTW length for serving cell evaluation requirements are determined based on:
· Number of DRX cycles needed for a measurement assuming the longest DRX cycle from current table
· Scaling factor N1
· DRX cycle length
· Reference signal periodicity
· Minimum DRX cycle length
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