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1. Introduction
In last RAN4 meeting, the RRM requirement with eDRX for RedCap has been discussed and the conclusions were captured in the WF[1]. RAN2 also achieved agreements in last meeting as below:
	Agreements via email - from offline 105:
· The max eDRX cycle length for RRC Inactive is 10.24s in Rel-17
· PO determination for non-overlapping CN/RN case is applicable to eDRX
· When IDLE eDRX and INACTIVE eDRX are configured and both cycles are no longer than 10.24s, PO is determined by IDLE eDRX.
· When IDLE eDRX is configured and is no longer than 10.24s, INACITVE eDRX cycle is not configured, PO is determined by IDLE eDRX.
· During CN PTW when IDLE eDRX is configured and longer than 10.24s, and INACTIVE eDRX is configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.
· During CN PTW when IDLE eDRX is configure and is longer than 10.24s, INACTIVE eDRX cycle is not configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.
· eDRX supporting UEs are assumed to also support the UE capability on PO determination for non overlapping CN/RN case (Further discuss on the reporting of eDRX capability)
· The below working agreement is now changed to an agreement.
· When IDLE eDRX cycle is longer than 10.24s, CN PTW_start calculation formula defined in LTE is re-used as the baseline, as below. FFS whether CN PTW_start position could be configurable by network and in case which node decides the N value. Note: this formula would be revisited if INACTIVE eDRX cycle can be above 10.24s
· PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:
· SFN = 1024/N* ieDRX, where
· ieDRX = floor(UE_ID_H /TeDRX,H) mod N
· FFS N = 4 or 8, FFS if N can take other values
· The same LTE hashed UE_ID calculation is used for UE_ID_H for NR.

Agreements via email - from offline 105 (second round):
· eDRX feature can be supported by non RedCap UEs.
· A UE in idle mode requests eDRX configuration via NAS signalling. FFS if capability signalling in RAN, as part of the UE capability message, is also needed.
· eDRX support is optional for the RedCap UE.
· the UE_ID for eDRX is defined by 5G-S-TMSI mod 4096.
· the eDRX acquisition period is the maximum configurable value of the eDRX cycle
· No eDRX specific on-demand SI enhancements are considered for Rel-17

Agreements online:
· For the eDRX PTW start calculation, agree to N=8. No signalling needed to CN.
· The eDRX acquisition period is the same for IDLE and INACTIVE.
· A)	For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.
· B)	For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, T is determined by RAN paging cycle.


We further discuss the RRM requirement with eDRX for RedCap in this contribution.
2. General aspects on eDRX enhancments
The remaining issues from last meeting are as below,
	Issue 1-1-1: Whether  prioritizing the eDRX requirements for FR1 and de-prioritizing the eDRX requirements for FR2.
· Option 1: RAN4 to define RedCap RRM requirement with eDRX for both FR1 and FR2 (Apple Ericsson Huawei CMCC Nokia)
· Option 2: Support prioritizing the eDRX requirements for FR1 and de-prioritizing the eDRX requirements for FR2 and discuss the necessity and applicability of FR2 in RedCap UEs. (MTK xiaomi Apple)
· Option 3: FFS
Issue 1-1-2:  Whether have the eDRX requirements for FR1 and FR2 on separate tables.
· Option 1: whether have the eDRX requirements for FR1 and FR2 on separate tables after reaching the technical conclusions on FR1 and FR2 eDRX requirement (Apple CMCC)
· Option 2: Yes (MTK vivo Eric Huawei QC xiaomi Oppo Nokia)
· Option 3: FFS ()
Tentative agreements: Option 2
Issue 1-1-3: Whether to define for transition between different states
· Option 1: Yes (Apple MTK Huawei vivo QC xiaomi Oppo Nokia)
· Option 1a: When the UE transitions between any two states when being configured with eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two requirements corresponding to the first state and the second state, during the transition time interval which is the time corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement corresponding to the second state.(Apple)
Tentative agreements: Option 1


Regarding issue 1-1-1, we think both FR1 and FR2 are in the RAN2 discussion scope, and therefore we could define the eDRX requirement for both FR1 and FR2.
Proposal 1: RAN4 to define RedCap RRM requirement with eDRX for both FR1 and FR2.
3. Different methodologies based on eDRX length when defining performance requirements
The remaining issues from last meeting are as below,
	Issue 1-2-1: eDRX length for idle state
· Proposals
· Option 1: For IDLE mode, classify eDRX into 2 groups, with and without PTW (Group 1: eDRX cycle lengths up-to 10.24s;  Group 2: 10.24s<eDRX cycle≤10485.76s.) (Apple CMCC vivo ZTE Oppo MTK xiaomi Qualcomm Huawei CMCC):
· Option 2: Have two groups of eDRX, one for eDRX < 10.24s and one for eDRX > 10.24s. () 
· Option 2a: RAN4 to consider the maximum length of the eDRX cycles when UE was configured with multiple eDRX cycles ()
· Option 3: eDRX requirements with PTW are split into: eDRX cycle lengths up-to 10.24s ; 20.48 sec ≤ eDRX_IDLE cycle length ≤ T1, T1 sec ≤ eDRX_IDLE cycle length ≤ 10485.76 sec, and Option 1: T1 = 2621.44 sec (Ericsson)
Tentative agreements: Option 1 (FR1 only)
Issue 1-2-2: eDRX length for inactive state 
· Proposals
· Option 1: Confirm that eDRX length for RRC_INACTIVE state is up to 10.24s. (Apple vivo Ericsson MTK Huawei Qualcomm xiaomi CMCC Nokia)
Tentative agreements: Option 1


If RAN4 would define RedCap RRM requirement with eDRX for both FR1 and FR2, the FR1 eDRX lengths and grouping is also applied for FR2 case.
Proposal 2:
Same eDRX lengths and groups shall be assumed in RRM requirement design for both FR1 and FR2.
4. eDRX requirements for idle state
The remaining issues from last meeting are as below,
	Issue 1-3-1: Design principles of eDRX requirements with and without PTW  for FR1 
· Option 1: If eDRX cycle length is up-to 10.24s, no need to consider PTW in RRM requirement. If eDRX > 10.24s, RRM requirement needs to consider PTW (Apple Eric MTK Huawei vivo QC xiaomi CMCC Nokia)
Tentative agreements:Option 1
Issue 1-3-2: Design principles of eDRX requirements with and without PTW  for FR2 
· Option 1: N1=2 for FR2 and in long eDRX mode for FR2, UE performs measurement based on SMTC other than DRX. Also Consider to split the eDRX range as follows (Ericsson CMCC):
· 20.48 sec ≤ eDRX_IDLE cycle length ≤ T1
· T1 sec ≤ eDRX_IDLE cycle length ≤ 10485.76 sec, 
· Option 1: T1 = 2621.44 sec
· Option 2: For Nserv, rather than splitting eDRX cycle, we propose PTW length start from 5.12s (not from 1.28s). all eDRX cycles are considered. (Huawei CMCC)
· Option 3: FFS (Apple Xiaomi Nokia)
· Option 4: split the FR2 requirements as: 1) For UE Power Class 1 2) Other UE Power classes (Nokia)
· Option 6: having one group for Edrx without PTW and another group for Edrx with PTW (MTK)
Issue 1-3-3: PTW length
· Option 1: For both FR1 and FR2 (Apple Xiaomi Huawei) 
· the lower bound of PTW length in intra-frequency cell measurement of IDLE mode is .
· the lower bound of PTW length in inter-frequency cell measurement of IDLE mode is .
· Option 2: In NR PTW design, the length of PTW should be based on SMTC periodicity. ()
· Option 3: Discuss case by case (MTK Ericsson CMCC Nokia)

Issue 1-3-4: Assumptions on measurements on eDRX with PTW
· Option 1: For both FR1 and FR2, when eDRX>10.24s is used at NR RedCap UE in IDLE mode (Apple) 
· the number of samples needed for Nserv of serving cell measurement (measured in DRX cycles) must be contained in a single PTW length. 
· the number of samples needed for Tmeasure,NR /Tevaluate,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) must be contained in a single PTW length, 
· but the number of samples needed for Tdetect,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) could be splitted into different PTWs.
· Option 2: RAN4 to use LTE eDRX requirements approach where all measurements are performed within the PTW window of an eDRX cycle as baseline when developing NR eDRX requirements. (MTK Xiaomi Ericsson CMCC Nokia)
· Option 3: measurement and criteria R evaluation are supposed to be performed within one PTW, and split PTW to 2 gears for small DRX cycle (0.32s and 0.64s), where longer measurement/evaluation period for larger PTW. (Huawei)
Issue 1-3-5: Mismatch between configured and detected PTW
· Option 1: RAN4 to discuss the requirements when there is a mismatch between the configured PTW and calculated PTW 
· Option 1: UE meets the requirements based on the configured PTW (Ericsson):
· Option 2: UE meets the requirements based on the calculated PTW
· Option 3: UE is not required to meet the eDRX requirements
· Option 2: More discussion and clarification on option 1 needed (MTK Huawei QC xiaomi Apple Nokia)

Issue 1-3-6: Design principles for FR2 requirements
· Option 1: When 2.56s≤eDRX≤10.24s without PTW, the beam sweeping factor N1 is assumed as 3 for serving cell and intra-freq/inter-freq neighbor cell measurement. When 10.24<eDRX with PTW, the beam sweeping factor N1 is assumed as same as the ones used for normal DRX cycles (e.g., N1=8 for DRX_cycle=0.32s, and N1=5 for DRX_cycle=0.64s) for serving cell and intra-freq/inter-freq neighbor cell measurement.  (Apple Huawei)
· Option 2: N1=2 for FR2 and in long eDRX mode for FR2, UE performs measurement based on SMTC other than DRX (Ericsson)
· Option 3: eDRX for FR2 is FFS (MTK Xiaomi Nokia)

Issue 1-3-7: Nserv value for eDRX length up to 10.24s
Issue 1-3-8: Nserv value for eDRX length larger than 10.24s
Issue 1-3-9: Cell reselection requirements for RedCap UE with eDRX cycle (intra frequency)
Issue 1-3-10: Cell reselection requirements for RedCap UE with eDRX cycle (inter frequency)
· Optoin 1: concrete eDRX requirement for inter-frequency (MTK)
· Option 2 Same as the corresponding requirements proposed for intra-frequency, respectively (Eric Huawei vivo xiaomi Apple CMCC Nokia)
· Option 3: Agree on Nserv requirements first (QC)
Tentative agreements: Option 2
Issue 1-3-11: Cell reselection requirements for RedCap UE with eDRX cycle (Inter-RAT E-UTRAN)


Regarding issue 1-3-2, based on proposal 2, we think option 6 is in line with the previous FR1 discussion.
Proposal 3: same as FR1 case: for FR2 RedCap, if eDRX cycle length is up-to 10.24s, to defined RRM requirement without PTW; if eDRX > 10.24s, to define RRM requirement with PTW.
Since RAN2 agreed that “The minimum PTW length is 1.28s and the step length/granularity of PTW length is 1.28 when IDLE eDRX cycle is longer than 10.24s.” So the 1.28s shall be used as granularity to define the PTW length in RRM requirement. LTE method could be reused in this case, which means PTW lengths is specified in RRM requirement with unit of 1.28s.
Proposal 4: PTW lengths are specified in RRM requirement with unit of 1.28s.
Regarding issue 1-3-3 and 1-3-4, In LTE IDLE mode, the serving cell measurement requirement with eDRX for legacy UE and NB-IoT UE was specified as,
	[image: ]

	[image: ]


Both requirements assumed the serving cell measurement period (samples for PHY averaging could) shall be contained in a single PTW length. We think it also makes sense to use this methodology for RedCap requirement for serving cell measurement in IDLE. For FR2, the beam sweeping also needs to be contained in the same PTW for deriving the proper measurement result to deliver to high layer.
The similar methodology could be used for intra-freq and inter-freq measurements. Like in LTE requirement for intra-freq and inter-freq measurement with eDRX, the measurement and evaluation period shall be contained in one single PTW but cell detection period could be contained in different PTWs.
Proposal 5: For both FR1 and FR2, when eDRX>10.24s is used at NR RedCap UE in IDLE mode: 
· the number of samples needed for Nserv of serving cell measurement (measured in DRX cycles) must be contained in a single PTW length. 
· the number of samples needed for Tmeasure,NR /Tevaluate,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) must be contained in a single PTW length, 
· but the number of samples needed for Tdetect,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) could be splitted into different PTWs.

Proposal 6: For both FR1 and FR2, the lower bound of PTW length in serving cell measurement of IDLE mode is .
Regarding the issue 1-3-6, when DRX≤10.24 is used, the requirement could be specified like legacy DRX case with Nserv=2.
For FR2, the beam sweeping factor for 2.56s≤eDRX≤10.24s is assumed to be 3 for balance between mobility performance and power consumption. However, when eDRX>10.24s and PTW is used, we may need to still assume the beam sweeping factor based on the DRX cycle used in PTW window, otherwise, the PTW window cannot contain sufficient samples for UE to complete the beam sweeping and PHY averaging. 
For instance, when DRX is 0.32s in PTW, if N1=3 is used as beam sweeping factor and sample number per beam is 2; so the Nserv*DRX_cycle=3*2*0.32=1.92s, and the PTW length could be 2*1.28s=2.56s to cover the whole Nserv*DRX_cycle. However, if SSB periodicity is 160ms in this case and UE actually has 8 local Rx beams for L3 measurement, within 2.56s, UE only have 16 SSB occasions for serving cell measurement. Even though UE may wake up every 160ms for measurement with the best effort, that means all the samples could only be used for serving cell measurement (2*8) but there is no way to monitor paging if it’s FDM with SSB. Same problem applies for neighbor cell measurement.
Thus, we propose for FR2 serving and neighboir cell measurement that,
Proposal 7: for FR2 IDLE mode,
When 2.56s≤eDRX≤10.24s without PTW, the beam sweeping factor N1 is assumed as 3 for serving cell and intra-freq/inter-freq neighbor cell measurement. 
When 10.24<eDRX with PTW, the beam sweeping factor N1 is assumed as same as the ones used for normal DRX cycles (e.g., N1=8 for DRX_cycle=0.32s, and N1=5 for DRX_cycle=0.64s) for serving cell and intra-freq/inter-freq neighbor cell measurement. 
Proposal 8: the serving cell measurement requirement with eDRX for RedCap UE in IDLE mode is:
	eDRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of eDRX cycles]

	
	FR1
	FR2
	

	2.56
	1
	3
	N1*2


	5.12
	
	
	

	10.24
	
	
	



	eDRX cycle length [s]
	DRX cycle length [s]
	PTW length [s] 
(number of 1.28s periods)
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	
	
	FR1
	FR2
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	
( )
	1
	8
	N1*2

	
	0.64
	
	
	5
	N1*2

	
	1.28
	
	
	4
	N1*2

	
	2.56
	
	
	3
	N1*2


Regarding issue 1-3-3, since measurement is somehow contained in evaluation period, that means normally the number of samples needed for evaluation is greater than the number of samples needed for measurement. So, following is proposed.
Proposal 9: For both FR1 and FR2, 
· the lower bound of PTW length in intra-frequency cell measurement of IDLE mode is .
· the lower bound of PTW length in inter-frequency cell measurement of IDLE mode is .
Similar as serving cell measurement, when DRX≤10.24 is used, the samples of intra-frequency and inter-frequency measurement requirement could be specified like legacy 2.56s DRX case. We also think it makes sense to mostly reuse the requirement from LTE NB eDRX, e.g., sample number for cell measurement, evaluation and detection. But the time period shall not be shorter than legacy DRX case, e.g., in eDRX=2.56, we still use 23 as the sample number for detection. Based on proposal 7 (beam sweeping factor) for FR2 case, the requirement for intra-frequency and inter-frequency measurement with eDRX is defined as below.
Proposal 10: the intra-frequency cell measurement requirement with eDRX for RedCap UE in IDLE mode is as followings, and same requirement applies to inter-frequency case.
	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
	
	
	102.4 x N1 (20 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2 x N1)

	10.24
	
	
	102.4 x N1 (10 x N1)
	10.24 x N1 (1 x N1)
	20.48 x N1 (2 x N1)



	eDRX 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
	FR2
	
	
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	
	1
	8
	

(23)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

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

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

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



5. eDRX requirements for inactive state
The remaining issues from last meeting are as below,
	Issue 1-4-1: On eDRX requirements for inactive state 
· Option 1: inactive eDRX requirements reuse the corresponding idle state eDRX requirements (MTK)
· Option 2: RAN4 to take the sample number of eDRX requirements for idle mode as baseline for inactive mode (Apple CMCC)
· Option 3: When idle eDRX is longer than 10.24s, regardless whether inactive eDRX is configured or not, measurement requirements can be defined based on inactive DRX/eDRX, and no PTW is considered; When idle eDRX is no longer than 10.24s, regardless whether inactive eDRX is configured or not, measurement requirements can be defined based on inactive DRX/eDRX cycle (Huawei)
· Option 4: depend on outcome of 1-2-2 (Ericsson vivo)
· Option 5: FFS (Nokia)
Note: depending on outcome of 1-2-2
Issue 1-4-2: On measurement cycle for inactive mode
· Option 1: the measurement cycle for inactive mode requirement with eDRX shall be specified based on the paging monitoring cycle of T from RAN2 agreements summarized in table 1. (Apple)
· Option 2: FFS (Eric MTK Huawei vivo Huawei CMCC Nokia)


Based on conclusion in RAN2 and SA2, in Inactive mode UE can only use eDRX up to 10.24s and no PTW shall be considered in this case. RAN2 had following agreement in #116e meeting: 
· When IDLE eDRX and INACTIVE eDRX are configured and both cycles are no longer than 10.24s, PO is determined by IDLE eDRX.
· When IDLE eDRX is configured and is no longer than 10.24s, INACITVE eDRX cycle is not configured, PO is determined by IDLE eDRX.
· During CN PTW when IDLE eDRX is configured and longer than 10.24s, and INACTIVE eDRX is configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.
· During CN PTW when IDLE eDRX is configure and is longer than 10.24s, INACTIVE eDRX cycle is not configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.
Agreements online:
· For the eDRX PTW start calculation, agree to N=8. No signalling needed to CN.
· The eDRX acquisition period is the same for IDLE and INACTIVE.
· A)	For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.
· B)	For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, T is determined by RAN paging cycle.
RAN2 had following agreement in #115e meeting:
· For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and Inactive eDRX cycle is not configured, during CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, RAN paging cycle and default paging cycle.

· For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and Inactive eDRX cycle is no longer than 10.24s, outside CN PTW, T is determined by INACTIVE eDRX cycle.

· For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is no longer than 10.24s, T is determined by the shortest of IDLE eDRX cycle and INACTIVE eDRX cycle.
· For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is no longer than 10.24s, during CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, INACTIVE eDRX cycle and default paging cycle.

· For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, FFS which option below is adopted for paging monitoring:
	Option 1: T is determined by the shortest of RAN paging cycle, IDLE eDRX cycle, and default paging cycle.
	Option 2: T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.
· For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, FFS which option below is adopted for paging monitoring:
	Option 1: T is determined by the shortest of RAN paging cycle and default paging cycle.
			Option 2: T is determined by RAN paging cycle.
Table 1. Summary of RAN2 agreement for paging monitoring cycle T
	IDLE eDRX[s]
	Inactive eDRX[s]
	Outside CN PTW or during CN PTW
	T

	>10.24
	Not configured
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	Not configured
	Outside CN PTW
	RAN paging cycle.

	>10.24
	≤10.24
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	≤10.24
	Outside CN PTW
	INACTIVE eDRX cycle

	≤10.24
	Not configured
	NA
	Shortest of RAN paging cycle and IDLE eDRX cycle

	≤10.24
	≤10.24
	NA
	The shortest of IDLE eDRX cycle and INACTIVE eDRX cycle.


Regarding issue 1-4-1, we think the sample number used in IDLE mode requirement with eDRX<=10.24 could be reused for inactive mode requirement.
Proposal 11: RAN4 to take the sample number of eDRX requirements for idle mode as baseline for inactive mode.
However, the measurement cycle for inactive mode requirement with eDRX shall be specified based on the RAN2 agreements summarized in table 1.
Proposal 12: the measurement cycle for inactive mode requirement with eDRX shall be specified based on the paging monitoring cycle of T from RAN2 agreements summarized in table 1.
6. Conclusion
We discuss the RRM requirement with eDRX for RedCap in this contribution.
Proposal 1: RAN4 to define RedCap RRM requirement with eDRX for both FR1 and FR2.
Proposal 2:
Same eDRX lengths and groups shall be assumed in RRM requirement design for both FR1 and FR2.
Proposal 3: same as FR1 case: for FR2 RedCap, if eDRX cycle length is up-to 10.24s, to defined RRM requirement without PTW; if eDRX > 10.24s, to define RRM requirement with PTW.
Proposal 4: PTW lengths are specified in RRM requirement with unit of 1.28s.
Proposal 5: For both FR1 and FR2, when eDRX>10.24s is used at NR RedCap UE in IDLE mode: 
· the number of samples needed for Nserv of serving cell measurement (measured in DRX cycles) must be contained in a single PTW length. 
· the number of samples needed for Tmeasure,NR /Tevaluate,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) must be contained in a single PTW length, 
· but the number of samples needed for Tdetect,NR of intra-freq or inter-freq cell measurement (measured in DRX cycles) could be splitted into different PTWs.
Proposal 6: For both FR1 and FR2, the lower bound of PTW length in serving cell measurement of IDLE mode is .
Proposal 7: for FR2 IDLE mode,
When 2.56s≤eDRX≤10.24s without PTW, the beam sweeping factor N1 is assumed as 3 for serving cell and intra-freq/inter-freq neighbor cell measurement. 
When 10.24<eDRX with PTW, the beam sweeping factor N1 is assumed as same as the ones used for normal DRX cycles (e.g., N1=8 for DRX_cycle=0.32s, and N1=5 for DRX_cycle=0.64s) for serving cell and intra-freq/inter-freq neighbor cell measurement. 
Proposal 8: the serving cell measurement requirement with eDRX for RedCap UE in IDLE mode is:
	eDRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of eDRX cycles]

	
	FR1
	FR2
	

	2.56
	1
	3
	N1*2


	5.12
	
	
	

	10.24
	
	
	



	eDRX cycle length [s]
	DRX cycle length [s]
	PTW length [s] 
(number of 1.28s periods)
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	
	
	FR1
	FR2
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	
( )
	1
	8
	N1*2

	
	0.64
	
	
	5
	N1*2

	
	1.28
	
	
	4
	N1*2

	
	2.56
	
	
	3
	N1*2



Proposal 9: For both FR1 and FR2, 
· the lower bound of PTW length in intra-frequency cell measurement of IDLE mode is .
· the lower bound of PTW length in inter-frequency cell measurement of IDLE mode is .
Proposal 10: the intra-frequency cell measurement requirement with eDRX for RedCap UE in IDLE mode is as followings, and same requirement applies to inter-frequency case.
	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
	
	
	102.4 x N1 (20 x N1)
	5.12 x N1 (1 x N1)
	10.24 x N1 (2 x N1)

	10.24
	
	
	102.4 x N1 (10 x N1)
	10.24 x N1 (1 x N1)
	20.48 x N1 (2 x N1)



	eDRX 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
	FR2
	
	
	

	20.48 ≤ eDRX_IDLE cycle length ≤ 10485.76
	0.32
	
	1
	8
	

(23)
	0.32 x N1 (1 x N1)
	0.64 x N1 (2 x N1)

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

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

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


Proposal 11: RAN4 to take the sample number of eDRX requirements for idle mode as baseline for inactive mode.
Proposal 12: the measurement cycle for inactive mode requirement with eDRX shall be specified based on the paging monitoring cycle of T from RAN2 agreements summarized in table 1.
Table 1. Summary of RAN2 agreement for paging monitoring cycle T
	IDLE eDRX[s]
	Inactive eDRX[s]
	Outside CN PTW or during CN PTW
	T

	>10.24
	Not configured
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	Not configured
	Outside CN PTW
	RAN paging cycle.

	>10.24
	≤10.24
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	≤10.24
	Outside CN PTW
	INACTIVE eDRX cycle

	≤10.24
	Not configured
	NA
	Shortest of RAN paging cycle and IDLE eDRX cycle

	≤10.24
	≤10.24
	NA
	The shortest of IDLE eDRX cycle and INACTIVE eDRX cycle.



References
[1] R4-2120325, WF on eDRX and RRM measurement relaxations requirements for Redcap UE, vivo, RAN4 #101e
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requirements for a UE which does not support Increased UE carrier monitoring E-UTRA [2,31] are calculated assuming 
all E-UTRA carriers required to be monitored for such UE, are having normal performance and are in normal 
performance group, i.e. Kcarrier,normal =Kcarrier and Kcarrier,reduced=0. The minimum performance requirements for a UE which 
does not support Increased UE carrier monitoring UTRA [2,31] are calculated assuming all UTRA carriers required to 
be monitored for such UE, are having normal performance and are in normal performance group, i.e. NUTRA_carrier,normal= 
NUTRA_carrier, NUTRA_carrier_TDD,normal= NUTRA_carrier_TDD  and NUTRA_carrier,reduced =0 and NUTRA_carrier_TDD,reduced =0. No reduced 
performance carrier requirement applies to a UE not supporting Increased UE carrier monitoring E-UTRA or UTRA [2, 
31].  Capabilities for number of carriers to monitor for a UE which does not support Increased carrier monitoring E-
UTRA or Increased carrier monitoring UTRA are specified in section 4.2.2.9 



4.2.2.1 Measurement and evaluation of serving cell 
The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in 
[1] for the serving cell at least every DRX cycle. 



The UE shall filter the RSRP and RSRQ measurements of the serving cell using at least 2 measurements. Within the set 
of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2. 



If the UE is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.2.2.1-1 in Nserv consecutive 
DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of 
all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE 
measurement activities. If the UE is configured with eDRX_IDLE cycle and has evaluated according to Table 4.2.2.1-2 
in Nserv consecutive DRX cycles within a single PTW that the serving cell does not fulfil the cell selection criterion S, 
the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the 
measurement rules currently limiting UE measurement activities. 



If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-
frequency, inter-frequency and inter-RAT information indicated in the system information during the time T, the UE 
shall initiate cell selection procedures for the selected PLMN as defined in [1], where T=10 s if the UE is not configured 
with eDRX_IDLE cycle, and T=MAX(10 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle. 



Table 4.2.2.1-1: Nserv 



DRX cycle 
length [s] 



Nserv 
[number of 



DRX 
cycles] 



0.32 4 
0.64 4 
1.28 2 
2.56 2 



 



Table 4.2.2.1-2: Nserv for UE configured with eDRX_IDLE cycle 



eDRX_IDLE cycle 
length [s] 



DRX cycle 
length [s] 



PTW 
length [s] 
(number 
of 1.28s 
periods) 



Nserv 
[number of 



DRX 
cycles] 



5.12  eDRX_IDLE cycle 
length  2621.44 



0.32 1.28 (1) 2 
0.64 1.28 (1) 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. 
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 
10.5.5.32 of TS 24.008 [34]. 



 



For any requirement in this section, when the UE transitions between any two states when being configured with 
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW 
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two 
requirements corresponding to the first state and the second state, during the transition time interval which is the time 
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requ i r e m ent s   f o r  a UE which does not support Increased UE carrier monitoring E-UTRA [2,31] are cal cu l a t e d  as s u m i n g   all E- UT R A  carriers required to be monitored for such UE, are having normal performance and are in n o r m al  perf orm a n ce  g r oup, i.e. Kcarrier,normal =Kcarrier and Kcarrier,reduced=0. The minimum performance requiremen t s   f o r   a   U E   w h i c h   does   n o t   s u pport   Increased UE carrier monitoring UTRA [2,31] are calculated assuming all UTRA carri ers   requ i r ed  t o   be  m o n i t o red  f o r such UE, are having normal performance and are in normal performance group, i.e. N UTRA _ carrier, nor m al =  N UTR A _carrier , N UTRA_carrier_TDD,normal= NUTRA_carrier_TDD  and NUTRA_carrier,reduced =0 and NUTRA_carrier_TDD,reduced = 0 .  N o  r e d u c e d   perf orm a n ce  carrier requirement applies to a UE not supporting Increased UE carrier monitoring E-UT R A   or  U T R A   [2,  31].    C a pabilities  for number of carriers to monitor for a UE which does not support Increased carrier m o n i toring  E- UT R A   or  In creased carrier monitoring UTRA are specified in section 4.2.2.9  4.2. 2.1   Measurement and evaluation of serving cell  T h e  UE  sh all  m e asure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criter i o n   S  d e f i n e d   in   [1]  f o r  th e  s erv ing cell at least every DRX cycle.  Th e   U E   s h a l l   f i l t er the RSRP and RSRQ measurements of the serving cell using at least 2 measurem e n t s .   W i t h i n   t h e  s e t   of   m e a s u r e m e nt s  used for the filtering, at least two measurements shall be spaced by, at least DRX cyc l e / 2 .   If  th e UE i s  n o t configured with eDRX_IDLE cycle and has evaluated according to Table 4.2.2.1-1 in N ser v  c o n s e c u t i v e   DRX  c y c l es  t h at  the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the m eas u r e m e n ts  o f   all  n e i g h b o u r   cells indicated by the serving cell, regardless of the measurement rules currently limiting   UE  me a s u r e m e n t   a c t ivities. If the UE is configured with eDRX_IDLE cycle and has evaluated according t o   T a b l e   4 . 2 . 2 . 1 - 2   in   N ser v   co n s ecu t i ve DRX cycles within a single PTW that the serving cell does not fulfil the cell selectio n   cr iter i o n   S,  th e  UE  s h all  i n itiate the measurements of all neighbour cells indicated by the serving cell, regardless o f   t h e  me a s u r e m e n t   r u l es currently limiting UE measurement activities.  If   th e  UE  i n   R R C_IDLE has not found any new suitable cell based on searches and measurements usin g   t h e  i n tra- fr e q u e n c y ,   i n t e r - frequency and inter-RAT information indicated in the system information during the t i m e   T ,   t h e   U E   sh all  i n it iate  cell  selection procedures for the selected PLMN as defined in [1], where T=10 s if the UE  is  n o t  co n f ig u r e d   wi t h   e D R X _ I D L E cycle, and T=MAX(10 s, one eDRX_IDLE cycle) if the UE is configured with eDR X _ I D L E   c y c l e .   Table 4.2.2.1-1: Nserv  DRX  cy c l e   length [s]  N serv  [number of  DRX  cycles]  0.32  4  0.64  4  1.28  2  2.56  2   

Table 4.2.2.1-2: N

serv

 for UE configured with eDRX_IDLE cycle 

eDRX_IDLE cycle 

length [s] 

DRX cycle 

length [s] 

PTW 

length [s] 

(number 

of 1.28s 

periods) 

N

serv 

[number of 

DRX 

cycles] 

5.12  eDRX_IDLE cycle 

length  2621.44 

0.32  1.28 (1)  2 

0.64  1.28 (1)  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. 

NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 

10.5.5.32 of TS 24.008 [34]. 

 

For  any   requ ire ment in this section, when the UE transitions between any two states when being config u r ed  w i t h  

eD R X _ID L E,  being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changi ng   PT W  

co n f i g u r atio n ,   th e UE shall meet the transition requirement, which is the less stringent requirement of t h e  t w o  

re q u i re m e n t s   c o rresponding to the first state and the second state, during the transition time interval wh ic h   is  t h e  ti m e  
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Table 4.6.2.1-1: Nserv_NB-NC 



DRX cycle 
length [s] 



Nserv_NB-IoT-
NC [number 



of DRX 
cycles] 



0.32 2 
0.64 2 
1.28 2 
2.56 2 
5.12 2 



10.24 2 
 



Table 4.6.2.1-2: Nserv_NB-NC for UE configured with eDRX_IDLE cycle 



eDRX_IDLE cycle length [s] DRX cycle 
length [s] 



PTW length 
[s] (number 



of 2.56s 
periods) 



Nserv_NB-IoT-
NC [number 



of DRX 
cycles] 



20.48  eDRX_IDLE cycle length  10485.76 



0.32 2.56 (1) 2 
0.64 2.56 (1) 2 
1.28 5.12 (2) 2 
2.56 7.68 (3) 2 
5.12 12.8 (5) 2 



10.24 23.04 (9) 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 X of TS 24.008 [34]. 



 



For any requirement in this section, when the UE transitions between any two states when being configured with 
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW 
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two 
requirements corresponding to the first state and the second state, during the transition time interval which is the time 
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement 
corresponding to the second state. 



4.6.2.1A Measurement and evaluation of serving NB-IoT cell for HD-FDD UE category 
NB1 in normal coverage when configured with WUS 



The UE which supports wakeUpSignal [2] shall meet the requirement defined for the DRX cycle length of 
N*DRX_cycle in Section 4.6.2.1, provided the following conditions are met: 



- WUS has been configured in the serving NB-IoT cell using WUS-Config-NB-r15 [2], and 



- The serving cell measurement relaxation is signalled as n by the network using numDRX-CycleRelaxed-r15, and 



- Serving cell S criteria is met with at least 2 dB margin. 



- the relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, and 



, where the relaxation factor N is given by Table 4.6.2.1A-1. Otherwise the requirements defined for the configured 
DRX cycle length in Section 4.6.2.1 shall apply. 



The UE shall further meet the requirements in section 4.6.2.1 during time period T0 after following occasions: 



- after the end of reception of latest paging message, or 



- from the moment UE has switched from RRC_CONNECTED state to RRC_IDLE state. 



T0 = N*DRX cycle if the UE is not configured with eDRX_IDLE cycle where the value of N specified in Table 
4.6.2.1A-1; 



T0 = one eDRX IDLE cycle if the UE is configured with eDRX_IDLE cycle; 
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Table 4.6.2.1-1: Nserv_NB-NC  DRX   c y c l e   length [s]  N serv_NB-IoT- NC [number  of DRX  cycles]  0.32  2  0.64  2  1.28  2  2.56  2  5.12  2  10.24  2   

Table 4.6.2.1-2: N

serv_NB-NC

 

for UE configured with eDRX_IDLE cycle 

eDRX_IDLE cycle length [s]  DRX cycle 

length [s] 

PTW length 

[s] (number 

of 2.56s 

periods) 

N

serv_NB-IoT-

NC 

[number 

of DRX 

cycles] 

20.48  eDRX_IDLE cycle length  10485.76 

0.32  2.56 (1)  2 

0.64  2.56 (1)  2 

1.28  5.12 (2)  2 

2.56  7.68 (3)  2 

5.12  12.8 (5)  2 

10.24  23.04 (9)  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 X of TS 24.008 [34]. 

 

For  any requirement in this section, when the UE transitions between any two states when being configured wit

h

 

eD R X_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW 

co n f i guration, the UE shall meet the transition requirement, which is the less stringent requirement of the two 

re q u i rements corresponding to the first state and the second state, during the transition time interval which is the ti m e  

co r r e sponding to the transition requirement. After the transition time interval, the UE has to meet the requirement  

corres ponding to the second state. 

4.6. 2.1A  Measurement and evaluation of serving NB-IoT cell for HD-FDD UE categ o r y  

NB1 in normal coverage when configured with WUS 

Th e   U

E

 which supports wakeUpSignal [2] shall meet the requirement defined for the DRX cycle length of 

N* DRX_cycle in Section 4.6.2.1, provided the following conditions are met: 

-  WUS has been configured in the serving NB-IoT cell using WUS-Config-NB-r15 [2], and 

-  The serving cell measurement relaxation is signalled as n by the network using numDRX-CycleRelaxed-r15 , a n d  

-   Serving cell S criteria is met with at least 2 dB margin. 

-  the relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, and 

,  w h ere the relaxation factor N is given by Table 4.6.2.1A-1. Otherwise the requirements defined for the configured 

DRX  cycle length in Section 4.6.2.1 shall apply. 

Th e   U

E

 shall further meet the requirements in section 4.6.2.1 during time period T0 after following occasions: 

-  after the end of reception of latest paging message, or 

-  from the moment UE has switched from RRC_CONNECTED state to RRC_IDLE state. 

T0   =   N*DRX cycle if the UE is not configured with eDRX_IDLE cycle where the value of N specified in Table 

4.6.2. 1A-1; 

T0   =   o

n

e eDRX IDLE cycle if the UE is configured with eDRX_IDLE cycle; 


