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1 Introduction
In last meetings, RAN2 made the following agreements for enhanced eDRX in RRC_INACTIVE.
	RAN2#121

· The formula of PH/PTW for IDLE eDRX can be reused for enhanced INACTIVE eDRX, for eDRX cycles longer than 10.24s.

· 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.

· When RAN and CN paging coincide in the same PH, the actually used PTW starting location is the same for RAN and CN paging. FFS how to calculate the PTW starting location so that it is the same for RAN and CN PTW.

· PTW length value range of enhanced INACTIVE eDRX is same as IDLE eDRX, i.e. from 1.28s to 40.96s in the step of 1.28s.

· Long eDRX cycle (>10.24 s) value range of enhanced INACTIVE eDRX is same as IDLE eDRX from 20.48s to 10485.76s, i.e., hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024

· Add the configuration of eDRX cycle (>10.24 s) and PTW length for enhanced INACTIVE eDRX in the RRCRelease message
· Introduce 1 bit indication in SIB1 whether UEs are allowed to use the enhanced INACTIVE eDRX cycle.

· FFS if/how to fallback for a UE which is configured with R18 eDRX but the gNB doesn’t indicate support for this.

· RAN2 confirms the enhanced INACTIVE eDRX can be applied to all R18 UEs. FFS if it can only be supported by UEs which support R17 eDRX.

· Indicate to [RAN3/SA2/CT1] that RAN2 intends to configure INACTIVE eDRX (beyond 10.24s) together with SDT (both MO and/or MT versions of SDT), and ask for feedback, if any.

· RAN2 sent an LS to SA2, CT1 and RAN3 in R2-2302082 informing them that in Rel-18, RAN2 intends to allow configuring eDRX beyond 10.24 sec in RRC_INACTIVE together with SDT features (including MO and/or MT versions of SDT).
RAN2#121bis-e

· Introduce an optional UE capability with signalling for Rel-18 enhanced eDRX in RRC_INACTIVE.

· UE can support Rel-18 enhanced eDRX, only if it supports Rel-17 RRC_IDLE eDRX. TBD if it must also support Rel-17 RRC_INACTIVE eDRX.

· A cell can allow Rel-18 INACTIVE eDRX, only if eDRX-AllowedIdle is configured. TBD if it must also configure Rel-17 RRC_INACTIVE eDRX. 
· UEs configured with Rel-18 enhanced INACTIVE eDRX should apply Rel-18 enhanced INACTIVE eDRX if Rel-18 enhanced INACTIVE eDRX is allowed in the serving cell, regardless of whether Rel-17 INACTIVE eDRX is allowed in the serving cell.

· UEs configured with Rel-18 enhanced INACTIVE eDRX should apply INACTIVE DRX if both Rel-18 enhanced INACTIVE eDRX and Rel-17 INACTIVE eDRX are not allowed in the serving cell.

· Working assumption (pending specification complexity and NW complexity evaluation): 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.

· Introduce a new IE for INACTIVE eDRX to include the eDRX cycle values larger than 10.24s.

· 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.

· RAN PTW length is mandatorily present within Rel-18 INACTIVE eDRX’s configuration.

· Use the same UE_ID_H as IDLE eDRX for calculating the PH for RAN paging when INACTIVE eDRX is longer than 10.24s.

· Use TeDRX_RAN instead of TeDRX_CN to calculate the PH for RAN paging when TeDRX_RAN is longer than 10.24s.

· For the overlapping PH, RAN PTW starting location is determined based on CN eDRX cycle.

· For the non-overlapping PH, PTW starting location for RAN PTW is determined based on the CN 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}.

· Legacy systemInfoModification-eDRX indication in Short message and eDRX modification boundaries are also applicable for Rel-18 UEs configured with INACTIVE eDRX > 10.24sec, and in this case, the CN eDRX cycle is used to compare with the modification period.
RAN2#122

· 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.
RAN2#123

· There RAN PTW can be shorter, equal to, or longer than the CN PTW
· 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.

· 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.


Based on these agreements, in this contribution, we discuss and propose further progress based on these agreements.

2 Discussion
2.1 Applicable UEs for Rel-18 eDRX
In Rel-17, although Rel-17 eDRX was discussed under RedCap WI, RAN2 agreed to eDRX feature is not limited to RedCap UEs (i.e., applies to all UEs). This is because eDRX feature has no dependency with RedCap feature and non-RedCap UEs can also benefit from eDRX feature in terms of power saving.
	Agreement in RAN2#116e
· eDRX feature can be supported by non RedCap UEs.


As result, TS 38.306 indicates “UE” rather than “RedCap UE” for Rel-17 eDRX for RRC_IDLE and RRC_INACTVIE.

	TS 38.306 

4.2.6
MAC parameters

extendedDRX-CycleInactive-r17

Indicates whether UE supports the extended DRX in RRC_INACTIVE with values of 256, 512 and 1024 radio frames as specified in TS 38.331 [9]. The UE may indicate support for extended DRX in RRC_INACTIVE only if it supports extended DRX in RRC_IDLE.
UE

No

No

No

5.8
Extended DRX features

Definitions for feature

Rel-17 extended DRX in RRC_IDLE

It is optional for UE to support Rel-17 extended DRX cycle up to 10485.76 seconds and paging in extended DRX in RRC_IDLE as specified in TS 38.331 [9] and TS 38.304 [21]. A UE that supports extended DRX shall also support inactiveStatePO-Determination-r17.




We assume the same principle can apply to Rel-18 INACTIVE eDRX (i.e., Rel-18 eDRX feature can be supported by non-eRedCap UEs), as Rel-18 INACTIVE eDRX is optional UE capability. UE vendors can choose whether to implement this capability, according to their needs. This flexibility does not harm anything, but gives more opportunity for UE power saving. Besides, we believe companies have the same common understanding, considering the last RAN2 agreement:

	Agreement in RAN2#122

· UE can support Rel-18 INACTIVE eDRX (which comprises eDRX cycles and PTWs), even if it doesn’t support Rel-17 INACTIVE eDRX.


RAN2 did not restrict the capability of Rel-18 INACTIVE eDRX to eRedCap UEs. It is also aligned with running 38.306 CR:

	Running CR for TS 38.306:

extendedDRX-CycleInactive-r17

Indicates whether UE supports the extended DRX in RRC_INACTIVE with values of 256, 512 and 1024 radio frames as specified in TS 38.331 [9]. The UE may indicate support for extended DRX in RRC_INACTIVE only if it supports extended DRX in RRC_IDLE.
UE

No

No

No

extendedDRX-CycleInactive-r18

Indicates whether UE supports the extended DRX in RRC_INACTIVE with values above 1024 radio frames as specified in TS 38.331 [9] and 38.304 [x]. The UE may indicate support of this capability only if it supports extended DRX in RRC_IDLE. 
Editor’s note: FFS whether the name of extendedDRX-CycleInactive-r18 needs to be updated (e.g., extendedDRX-CycleInactive-v18xy, or extendedDRX-CycleInactive-Above1024-r18).
UE

No

No

No




Therefore, we would like to confirm RAN2’s common understanding as agreement:

Proposal 1. Rel-18 eDRX feature can be supported by non-eRedCap UEs (i.e., applies to all UEs).
2.2 Duplicate description on fallback behavior
In RAN2#122. RAN2 agreed the fallback behavior when UE cannot use Rel-18 INACTIVE.

	Agreement in RAN2#122

· 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.


According to running CRs for 38.304 and 38.331, there are duplicate description on those fallback behaviors:
	Running CR for TS 38.304:

7
Paging

7.1
Discontinuous Reception for paging

<Skip>

The following parameters are used for the calculation of PF and i_s above:

T: DRX cycle of the UE.

If the UE does not operate in eDRX as defined in clause 7.4:

-
T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers or provided in PC5-RRC signalling in case of a L2 U2N Relay UE, and a default DRX value broadcast in system information. In RRC_IDLE state, if UE specific DRX is not configured by upper layers, the default value is applied.
<Skip>

7.4
Paging in extended DRX

The UE may be configured by upper layers and/or RRC with an extended DRX (eDRX) cycle TeDRX, CN and/or TeDRX, RAN. The UE operates in eDRX for CN paging in RRC_IDLE or RRC_INACTIVE states if the UE is configured for eDRX by upper layers and eDRX-AllowedIdle is signalled in SIB1. If the UE is configured for eDRX by [ran-ExtendedPagingCycle-r18] and eDRX-AllowedInactive-r18 is signalled in SIB1, the UE operates in eDRX (with an eDRX cycle longer than 1024 radio frames) for RAN paging in RRC_INACTIVE state. Otherwise (UE is not configured for eDRX by [ran-ExtendedPagingCycle-r18] or eDRX-AllowedInactive-r18 is not signalled in SIB1), the UE operates in eDRX (with an eDRX cycle no longer than 1024 radio frames) for RAN paging in RRC_INACTIVE state if the UE is configured for eDRX by ran-ExtendedPagingCycle-r17 and eDRX-AllowedInactive-r17 is signalled in SIB1. If the UE operates in eDRX with an eDRX cycle no longer than 1024 radio frames, it monitors POs as defined in 7.1 with configured eDRX cycle. Otherwise, a UE operating in eDRX monitors POs as defined in 7.1 during a periodic Paging Time Window (PTW) configured for the UE. The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH (PTW_start) and an ending position (PTW_end). PH, PTW_start and PTW_end are given by the following formula:
<Skip>

In RRC_INACTIVE state, if the UE operates in eDRX and eDRX is configured by RRC, i.e., TeDRX, RAN , and/or upper layers, i.e., TeDRX, CN, as defined in clause 7.4:

-
If both TeDRX, CN and used TeDRX, RAN are no longer than 1024 radio frames, T = min{TeDRX, RAN, TeDRX, CN}.

-
If TeDRX, CN is no longer than 1024 radio frames and no TeDRX, RAN is configured or used, T is determined by the shortest of UE specific DRX value configured by RRC and TeDRX, CN.

-
If TeDRX, CN is longer than 1024 radio frames:

-
If TeDRX, RAN is not configured or used:

-
During CN configured PTW, T is determined by the shortest of the UE specific DRX value (s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information. Outside the CN configured PTW, T is determined by the UE specific DRX value configured by RRC;

-
else if used TeDRX, RAN is no longer than 1024 radio frames:

During CN configured PTW, T is determined by the shortest of the UE specific DRX value, if configured by upper layers and TeDRX, RAN, and a default DRX value broadcast in system information. Outside the CN configured PTW, T is determined by TeDRX, RAN;


	Running CR for TS 38.331:

SuspendConfig field descriptions
ncd-SSB-RedCapInitialBWP-SDT

Indicates that the UE uses the (e)RedCap-specific initial DL BWP associated with the NCD-SSB for SDT. The network configures this field if an (e)RedCap UE is configured with SDT in the (e)RedCap-specific initial DL BWP not associated with CD-SSB. If configured, the NCD-SSB indicated by this field can only be used during the SDT procedure for CG-SDT or RA-SDT.
extendedPagingCycle

The eDRX cycle longer than 10.24 s for RAN-initiated paging to be applied by the UE. Value hf2 corresponds to 2 hyper frames, value hf4 corresponds to 4 hyper frames and so on. Value of the field indicates an eDRX cycle longer than 10.24 s which is shorter than or equal to the IDLE mode eDRX cycle configured for the UE. ran-PagingCycle is applied by the UE in RRC_INACTIVE if this field is configured but eDRX-AllowedInactive-r17 and eDRX-AllowedInactive-r18 are not present, or eDRX-AllowedInactive-r18 is not present and the UE is not configured with ran-ExtendedPagingCycle-r17. ran-ExtendedPagingCycle-r17, if configured, is applied by the UE if this field is configured when eDRX-AllowedInactive-r17 is present but eDRX-AllowedInactive-r18 is not present.
extendedPagingPTW

The length of paging transmission window for RAN-initiated paging to be applied by the UE. Value ms1280 corresponds to 1280 miliseconds, value ms2560 corresponds to 2560 miliseconds and so on as defined in TS 38.304 [20]. 



We assume 38.331 running CR is not complete to describe fallback operation by itself, since how to calculate the paging monitoring cycle (i.e., T) UE uses should be understood together with 38.304 description. Therefore, we prefer to remove fallback-related description in 38.331 CR, and keep and modify fallback-related description in current 38.304 CR.
Proposal 2. Fallback-related behavior is described in TS 38.304, rather than TS 38.331.
3 Conclusion
Based on the above, RAN2 is requested to discuss on the following proposals:
Proposal 1. Rel-18 eDRX feature can be supported by non-eRedCap UEs (i.e., applies to all UEs).
Proposal 2. Fallback-related behavior is described in TS 38.304, rather than TS 38.331.
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