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1 Introduction
In the WID on Enhanced support of reduced capability NR devices [1], the following objective has been identified: 
	Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement



In this contribution, we discuss some considerations for supporting eDRX cycle > 10.24s in RRC_INACTIVE state. 
2 Discussion
In Rel-17, extended DRX (eDRX) operation for RedCap has been specified. eDRX applies to both RRC_IDLE and RRC_INACTIVE states. However, currently upper bound of the eDRX cycle configured by RRC using the ran-ExtendedPagingCycle in RRCRelease message (referred as TeDRX,RAN in TS 38.304 [2]) is limited to 1024 radio frames, that is, 10.24s. According to the objective for Rel-18 enhancements for RedCap captured above, the eDRX range for RRC_INACTIVE state will be extended to cover values longer than 10.24s.
The eDRX cycle configured by upper layers (referred as TeDRX,CN in TS 38.304) already covers values longer than 10.24s. When the value is >10.24s, a concept called Paging Time Window (PTW) applies. The UE monitors paging more scarcely when outside the PTW. The periodicity of the PTW is determined by the eDRX cycle, and the length if determined by a Length (L) parameter configured by the upper layers.
The position and the length of the PTW is determined by the following equations [2]:
	The PH for CN is the H-SFN satisfying the following equations:
H-SFN mod TeDRX_CN= (UE_ID_H mod TeDRX_CN), where
-	UE_ID_H: 13 most significant bits of the Hashed ID.
-	TeDRX_CN: UE-specific eDRX cycle in Hyper-frames, (TeDRX_CN = 2, …, 1024 Hyper-frames) configured by upper layers.
PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:
SFN = 128 * ieDRX_CN, where
-	ieDRX_CN = floor(UE_ID_H /TeDRX_CN) mod 8
PTW_end is the last radio frame of the PTW and has SFN satisfying the following equation:
SFN = (PTW_start + L*100 - 1) mod 1024, where
-	L = Paging Time Window (PTW) length (in seconds) configured by upper layers



According to the previous agreements in RAN2, the existing PTW mechanism and equations will apply when the eDRX cycle >10.24s is configured for RRC_INACTIVE state [3]:
	RAN2#113bis-e:
· eDRX feature, including the related parameters (i.e. PH, PTW. H-SFN) and corresponding paging operation defined for E-UTRA/5GC is used as baseline to enable eDRX >10.24sec for both RRC_IDLE and RRC_INACTIVE in NR/5GC



This will align the RRC_IDLE and RRC_INACTIVE eDRX mechanisms and reduce the specification effort and complexity. It would be good to re-confirm this assumption by an agreement.
Proposal 1: RAN2 to confirm that the PTW mechanism and associated equations that apply when the UE is configured with an extended DRX cycle longer than 1024 radio frames by upper layers (TeDRX_CN) in Rel-17 are re-used when the UE is configured with an extended DRX cycle longer than 1024 radio frames for RRC_INACTIVE state.

SA2 has sent an LS [4] to RAN2 and RAN3 that includes CRs for TS 23.501 (CR 4081) and TS 23.502 (CR 3685). CR 3685 includes the following sequence diagram:
[image: ]
We note that, at the end of the procedure, AMF is in CM-CONNECTED and is aware that the UE is in RRC_INACTIVE state and configured with an eDRX>10.24s.
Furthermore, CR 4081 mentions that “The AMF calculates the UE reachability based on the eDRX cycle value for RRC-INACTIVE state provided by NG-RAN”.
Observation: According to the latest SA2 agreements and CRs, the CN is aware of the eDRX configuration for RRC_INACTIVE state when eDRX cycle >10.24s and applies the eDRX configuration provided by RAN when determining the UE reachability.
This means that, when eDRX cycle >10.24s is configured for RRC_INACTIVE state by RAN, only the RAN configuration needs to be considered, but not the eDRX configuration by CN. In other words, the RAN eDRX configuration will override the CN eDRX configuration. This is different from the mechanism in Rel-17 when a combination of CN and RAN configuration is applied when eDRX cycle configured by CN is >10.24s.
Proposal 2: When eDRX cycle >10.24s is configured for RRC_INACTIVE state by RAN, only the RAN eDRX configuration is considered (i.e., the eDRX configuration from CN is ignored while the UE is in RRC_INACTIVE state).
RAN2 should discuss the value ranges (including the maximum value) for eDRX cycle and the length of the PTW (L) configured for RRC_INACTIVE, however this should be studied in coordination with SA2 and CT1. RAN2 can send an LS to SA2/CT1 and ask these questions.
Proposal 3: RAN2 to send an LS to SA2 and CT1 and ask about the value range and the maximum values for eDRX cycle and the length of the PTW (L) that can be configured for RRC_INACTIVE.

3 Conclusion
In this contribution, we discuss supporting eDRX cycle >10.24s in RRC_INACTIVE state and have the following observation and proposals:
Proposal 1: RAN2 to confirm that the PTW mechanism and associated equations that apply when the UE is configured with an extended DRX cycle longer than 1024 radio frames by upper layers (TeDRX_CN) in Rel-17 are re-used when the UE is configured with an extended DRX cycle longer than 1024 radio frames for RRC_INACTIVE state.
Observation: According to the latest SA2 agreements and CRs, the CN is aware of the eDRX configuration for RRC_INACTIVE state when eDRX cycle >10.24s and applies the eDRX configuration provided by RAN when determining the UE reachability.
Proposal 2: When eDRX cycle >10.24s is configured for RRC_INACTIVE state by RAN, only the RAN eDRX configuration is considered (i.e., the eDRX configuration from CN is ignored while the UE is in RRC_INACTIVE state).
Proposal 3: RAN2 to send an LS to SA2 and CT1 and ask about the value range and the maximum values for eDRX cycle and the length of the PTW (L) that can be configured for RRC_INACTIVE.
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