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1. Introduction
In RAN2#122, the following agreements on enhanced eDRX in RRC_INACITVE have been achieved. 
	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 fallback 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.


In this paper, we will discuss some enhanced INACTIVE eDRX related open issues.
2. [bookmark: OLE_LINK139][bookmark: OLE_LINK140]Discussion
2.1. PTW mechanism
According to agreements in RAN2#121, the RAN PTW length can be different from the CN PTW length.
	RAN2 confirms the R17 agreements made at RAN2#114 for enhanced INACTIVE eDRX: 
-	It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length.


Observation 1: RAN2 (at RAN2#121 meeting) has already agreed that the RAN PTW length can be different from the CN PTW length.
Besides, the determination of PTW length is usually related to DRX cycle value, for example, the PTW length is 4 times of DRX cycle. As specified that the INACTIVE DRX cycle is shorter than or equal to IDLE DRX cycle, the corresponding RAN PTW should be shorter than or equal to the CN PTW, in this case, the same number of paging reception opportunities can be provided. A restriction on RAN PTW length always being same as the CN PTW length is not preferred considering RAN implementation flexibility, especially considering that RAN PTW length is MANDATORILY present within Rel-18 INACTIVE eDRX’s configuration which was agreed.
Proposal 1: RAN2 confirms the RAN configured PTW length can be shorter or equal to the CN configured PTW length.
If Proposal 1 is agreed, for a Rel-18 UE in RRC_INACTIVE, if both CN eDRX cycle and RAN eDRX cycle are longer than 10.24s, there may be three kinds of PTW as illustrated in Fig.1. In a non-overlapped PH, there is only RAN PTW; in an overlapped PH, there are can be CN PTW and overlapping PTW. To be noted, the CN PTW only case occurs in overlapped PH when the RAN PTW is shorter than the CN PTW.
[image: ]
Fig.1 Three kinds of PTW in case that both CN eDRX cycle and RAN eDRX cycle are longer than 10.24s
The T for different PTWs are given as below:
· [bookmark: _Hlk134088395]In a non-overlapped PH, for RAN PTW only, i.e. within RAN PTW, T = RAN configured DRX cycle;
· In an overlapped PH, for CN PTW only, i.e. within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information};
· In an overlapped PH, for overlapping PTW, i.e. within both CN PTW and RAN PTW, T = min {CN configured DRX cycle, RAN configured DRX cycle, default paging cycle broadcast in system information}.
Thus, it is a valid case: in an overlapped PH: within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}.
Proposal 2: RAN2 to confirm it is a valid case: in an overlapped PH, within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}.
Proposal 3: RAN2 sends LS including all the eDRX related agreements to RAN3/SA2.
2.2. Impact to i_s and subgroupID
Bedsides T determination for different PTWs, another issue on the i_s also needs to be discussed. As described in TS38.304, the UE in RRC_INACTIVE state may use different i_s when there exists CN PTW.
	In RRC_INACTIVE state, if the UE supports inactiveStatePO-Determination and the network broadcasts ranPagingInIdlePO with value "true", the UE shall use the same i_s as for RRC_IDLE state. Otherwise, the UE determines the i_s based on the parameters and formula above.
In RRC_INACTIVE state, if used eDRX value configured by upper layers is no longer than 1024 radio frames, the UE shall use the same i_s as for RRC_IDLE state.
In RRC_INACTIVE state, if used eDRX value configured by upper layers is longer than 1024 radio frames, during CN PTW, the UE shall use the same i_s as for RRC_IDLE state. Outside CN PTW, the UE shall use the i_s for RRC_INACTIVE state.


Since PO alignment for non-overlapping CN/RAN PO case is applicable to eDRX, the RRC_INACTIVE UE shall use the same i_s as for RRC_IDLE state during CN PTW to address the PO mismatch issue between RRC_IDLE and RRC_INACTIVE state. Outside CN PTW, since only RAN PO exists, there is no need to use the same i_s as for RRC_IDLE state anymore. We think the same principle can be applied in Rel-18. The i_s for different PTWs are given as below:
· In a non-overlapped PH, for RAN PTW only, i.e. within RAN PTW (i.e. outside CN PTW), the UE shall use the i_s for RRC_INACTIVE state;
· In an overlapped PH, for CN PTW only, i.e. within CN PTW and outside RAN PTW, the UE shall use the i_s as for RRC_IDLE state;
· In an overlapped PH, for overlapping PTW, i.e. within both CN PTW and RAN PTW, the UE shall use the same i_s as for RRC_IDLE state;
· Otherwise, i.e. outside CN PTW and outside RAN PTW, no PO will be monitored and no i_s will be used.
Thus, during CN PTW, the UE shall use the i_s for RRC_IDLE state, while outside CN PTW and within RAN PTW, the UE shall use the i_s for RRC_INACTIVE state.
[bookmark: _Hlk134542306]Proposal 4: When enhanced INACTIVE eDRX is used, RAN2 to confirm that UE in RRC_INACTIVE state shall:
1) During CN PTW, use the same i_s as for RRC_IDLE state;
2) Outside CN PTW and within RAN PTW, use the i_s for RRC_INACTIVE state;
3) Outside CN PTW and outside RAN PTW, no PO will be monitored and no i_s will be used.
The potential specification change is provided below, companies to consider whether the change is needed.
	In RRC_INACTIVE state, if used eDRX value configured by upper layers is longer than 1024 radio frames, during CN PTW, the UE shall use the same i_s as for RRC_IDLE state. Outside CN PTW (and within RAN PTW if exists), the UE shall use the i_s for RRC_INACTIVE state.


Similar impact on subgroupID exists and we think the principle in Rel-17 shall be still insisted.
	In RRC_INACTIVE state with CN configured PTW the SubgroupID used outside CN PTW is the same as the SubgroupID used inside CN PTW.


Thus, in a non-overlapped PH, for RAN PTW only, i.e. within RAN PTW (i.e. outside CN PTW), the SubgroupID is also same as the SubgroupID used inside CN PTW.
Proposal 5: When enhanced INACTIVE eDRX is used, RAN2 to confirm that:
1) Outside CN PTW and within RAN PTW, the SubgroupID is also same as the SubgroupID used inside CN PTW;
2) Outside CN PTW and outside RAN PTW, no PO will be monitored and no SubgroupID will be used.
The potential specification change is provided below, companies to consider whether the change is needed.
	In RRC_INACTIVE state with CN configured PTW the SubgroupID used outside CN PTW (and within RAN PTW if exists) is the same as the SubgroupID used inside CN PTW.


2.3. Enhanced INACTIVE eDRX feature
In Rel-17, it is agreed that “eDRX feature can be supported by non RedCap UEs”. Non-RedCap UEs can also benefit from eDRX in some scenarios. Thus, we think there is no need to limit the usage of the Rel-18 enhanced INACTIVE eDRX to any kind of devices. 
Proposal 6: The Rel-18 INACTIVE eDRX can also be supported by non-eRedCap UEs. 
3. Conclusion
The corresponding observations and proposals are listed as below: 
PTW mechanism
Observation 1: RAN2 (at RAN2#121 meeting) has already agreed that the RAN PTW length can be different from the CN PTW length.
Proposal 1: RAN2 confirms the RAN configured PTW length can be shorter or equal to the CN configured PTW length.
Proposal 2: RAN2 to confirm it is a valid case: in an overlapped PH, within CN PTW and outside RAN PTW, T = min {CN configured DRX cycle, default paging cycle broadcast in system information}.
Proposal 3: RAN2 sends LS including all the eDRX related agreements to RAN3/SA2.
Impact to i_s and subgroupID
Proposal 4: When enhanced INACTIVE eDRX is used, RAN2 to confirm that UE in RRC_INACTIVE state shall:
1) During CN PTW, use the same i_s as for RRC_IDLE state;
2) Outside CN PTW and within RAN PTW, use the i_s for RRC_INACTIVE state;
3) Outside CN PTW and outside RAN PTW, no PO will be monitored and no i_s will be used.
Proposal 5: When enhanced INACTIVE eDRX is used, RAN2 to confirm that:
1) Outside CN PTW and within RAN PTW, the SubgroupID is also same as the SubgroupID used inside CN PTW;
2) Outside CN PTW and outside RAN PTW, no PO will be monitored and no SubgroupID will be used.
Enhanced INACTIVE eDRX feature
Proposal 6: The Rel-18 INACTIVE eDRX can also be supported by non-eRedCap UEs. 
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