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1. Introduction
In RAN4#107 meeting, the WF on eRedCap was approved in [1], and there are open issues for further discussion. In this contribution we continue the discussion on the RRM impact for eRedCap UE.
	How to specify the requirements when configured with both IDLE and INACTIVE eDRX configurations for serving cell measurements
The requirement shall be specified based on T like in R17 Inactive mode requirement with eDRX, and T can be referred to RAN2 definition in TS38.304.

Measurement period when configured with both IDLE and INACTIVE eDRX configurations for neighbour cell measurements
· The detection/measurement/evaluation delay requirement are specified in the step of:
· RAN configured DRX cycle, if eDRX_Inactive  20.48sec

When to measure when configured with both IDLE and INACTIVE eDRX configurations larger than 10.24s for neighbour cell measurements
· UE shall perform measurements/evaluation of neighbor cell within single PTW irrespective of IDLE or INACTIVE PTW being used.



2. Discussion on Inactive eDRX cycle > 10.24 sec
When to measure when configured with both IDLE and INACTIVE eDRX configurations larger than 10.24s and when the PTWs are partially overlapping for serving and neighbour cell measurements
The agreement and open issue was:
	· UE performs measurements during:
· Option 1a: Max (RAN PTW, CN PTW)
· Prioritize measurement time during the PTW at the cost of increase UE complexity.
· Option 1b: Min (RAN PTW, CN PTW)
· Prioritize UE complexity at the cost of reduced measurement time.
· Option 1c: RAN PTW
· Other options are not precluded



Inside the colliding PTWs, there might be two possibilities: RAN PTW length ≥ CN PTW length, or RAN PTW length ≤ CN PTW length. Like in figure 1, when RAN PTW length ≤ CN PTW length and RAN DRX cycle is different from CN DRX cycle, then UE measurement interval is unclear if UE is outside RAN PTW but inside CN PTW. If we choose option 1a, then we need to define UE measurement behavior for the case when UE is outside RAN PTW but inside CN PTW, e.g., following the CN DRX cycle, and therefore, it will need some measurement interval transition inside the CN PTW duration, i.e., transition from RAN DRX cycle for measurement to CN DRX cycle for measurement.
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Figure 1. example of CN PTW partially overlapped with RAN PTW (CN PTW length ≥ RAN PTW length)

However, if we choose option 1b, we also need to clarify which DRX cycle shall be used, and our understanding is: in Inactive mode and inside the RAN PTW duration, UE can always assume to use T for serving cell measurement and RAN DRX cycle for neighbor cell measurement, like in the previous RAN4 agreement:
	When configured with both IDLE and INACTIVE eDRX configurations for serving cell measurements
· The requirement shall be specified based on T like in R17 Inactive mode requirement with eDRX, and T can be referred to RAN2 definition in TS38.304
When configured with both IDLE and INACTIVE eDRX configurations for neighbour cell measurements
· The detection/measurement/evaluation delay requirements for intra-frequency/inter-frequency neighbour cells shall be specified in the step of:
· INACTIVE eDRX cycle, if the eDRX_Inactive=2.56/5.12/10.24sec
· RAN configured DRX cycle, if eDRX_Inactive ≥20.48sec



Proposal 1: when configured with both IDLE and INACTIVE eDRX configurations larger than 10.24s and when the PTWs are partially overlapping:
· The measurement can be performed inside Min (RAN PTW, CN PTW) on overlapped PTW for serving and neighbour cell measurements (option 1b)
· Serving cell measurement is performed at least every T, and T can be referred to RAN2 definition in TS38.304
· Neighbor cell measurement is performed at least every RAN configured DRX cycle

When to measure when IDLE and INACTIVE eDRX PTW do not coincide
The agreement and open issue was:
	· Option 1: RAN4 to agree that UE follows the INACTIVE eDRX when IDLE and INACTIVE eDRX PTWs do not coincide
· Option 2: No need to define requirements for the case when PTWs do not coincide. 



RAN2 agreed in #121-bis-e meeting that,
	Following cases are invalid: 
Case 1: UE is configured with a Rel-18 enhanced INACTIVE eDRX cycle but not configured with the IDLE eDRX cycle.
Case 2: UE is configured with a Rel-18 enhanced INACTIVE eDRX cycle longer than the IDLE eDRX cycle.
In an overlapped or non-overlapped PH: Within RAN PTW and outside CN PTW, T = RAN configured DRX cycle
If this is even a valid case (we will decide later): In an overlapped PH: Within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}.
In an overlapped PH: Within both CN PTW and RAN PTW, T = min {CN configured DRX cycle, RAN configured DRX cycle, default paging cycle broadcast in system information}.



RAN2 concluded that within the INACTIVE eDRX PTW and outside IDLE eDRX PTW, UE shall follow the RAN configured DRX cycle to monitor the paging. We also think when configured with both IDLE and INACTIVE eDRX configurations but IDLE and INACTIVE eDRX PTWs do not coincide, UE in Inactive mode shall follow the INACTIVE eDRX, i.e.,
· Serving cell measurement shall be based on T, and T can be referred to RAN2 definition in TS38.304
· The neighbour cells measurement shall be based on :
· INACTIVE eDRX cycle, if the eDRX_Inactive=2.56/5.12/10.24sec
· RAN configured DRX cycle, if eDRX_Inactive ≥20.48sec
Proposal 2: when configured with both IDLE and INACTIVE eDRX configurations but IDLE and INACTIVE eDRX PTWs do not coincide, UE in Inactive mode shall follow the INACTIVE eDRX.

Transition requirements
The agreement and open issue was:
	· Option 1: RAN4 to define requirement for the transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec).
· Option 2: No need to define new transition requirements for transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec).



Based on the following RAN2 agreement, we think RAN4 also needs to study the UE behavior during transition between R17 short Inactive eDRX (≤10.24sec) and R18 long Inactive eDRX(20.48sec) in Inactive mode during the cell reselection, since UE may move from one cell supporting long Inactive eDRX to a cell supporting short Inactive eDRX only or the way around. The following agreements in last RAN2 meeting are duplicated:
	· UE can support Rel-18 INACTIVE eDRX (which comprises eDRX cycles and PTWs), even if it doesn’t support Rel-17 INACTIVE eDRX.
· A cell can allow Rel-18 INACTIVE eDRX (which comprises eDRX cycles and PTWs), even if it doesn’t allow Rel-17 INACTIVE eDRX, but the cell must allow IDLE eDRX.
· We confirm the working assumption: UEs configured with Rel-18 enhanced INACTIVE eDRX should fall back to use Rel-17 INACTIVE eDRX (if capable and configured with Rel-17 INACTIVE eDRX) if the Rel-18 enhanced INACTIVE eDRX is not allowed but the Rel-17 INACTIVE eDRX is allowed by the current cell. gNB has the possibility to configure both Rel-17 INACTIVE eDRX and Rel-18 INACTIVE eDRX, allowing the UE to fall back to use Rel-17 INACTIVE eDRX. 
· A UE configured with Rel-18 INACTIVE eDRX will fall back to use INACTIVE RAN DRX if it is either not configured with Rel-17 INACTIVE eDRX or the cell does not allow Rel-18 INACTIVE eDRX and Rel-17 INACTIVE eDRX.



Proposal 3: RAN4 to define requirement for the transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec).
3. Conclusion
In this contribution we discuss the impact on RRM for the eRedCap UE.
Proposal 1: when configured with both IDLE and INACTIVE eDRX configurations larger than 10.24s and when the PTWs are partially overlapping:
· The measurement can be performed inside Min (RAN PTW, CN PTW) on overlapped PTW for serving and neighbour cell measurements (option 1b)
· Serving cell measurement is performed at least every T, and T can be referred to RAN2 definition in TS38.304
· Neighbor cell measurement is performed at least every RAN configured DRX cycle
Proposal 2: when configured with both IDLE and INACTIVE eDRX configurations but IDLE and INACTIVE eDRX PTWs do not coincide, UE in Inactive mode shall follow the INACTIVE eDRX.
Proposal 3: RAN4 to define requirement for the transition between short INACTIVE eDRX (≤10.24sec) and long INACTIVE eDRX(20.48sec).
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