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Introduction
In RAN2 #121bis-e meeting, the following agreements were made regarding the longer eDRX >10.24s in RRC inactive.
	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.



The RAN2 #121 meeting has agreed the basic framework regarding the longer eDRX > 10.24s in RRC inactive.
	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.



In this paper, we would like to further discuss the details of eDRX > 10.24s in RRC inactive state, such as pre-requisites for UE supporting or network allowing longer eDRX, for example, requisites of Rel-17 inactive eDRX < 10.24s. The paper will further discuss whether any restriction is needed about the length of RAN PTW compared to CN PTW, and the details of the fallback mechanism when UE moves to a cell not supporting eDRX > 10.24s in RRC inactive state.
Discussion
RAN eDRX configuration

The last RAN2 meeting has agreed that it is invalid that UE is configured with a Rel-18 enhanced inactive eDRX cycle longer than the idle eDRX cycle, and RAN2 has agreed that 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.
Since the RAN configured eDRX cycle is used to calculate the PH for RAN paging and the inactive eDRX cycle configured by RAN should be shorter than the idle eDRX cycle, the UE in inactive will monitor much denser PH than UE in idle. A shorter RAN configured eDRX cycle can provide more opportunities to page UE than CN eDRX cycle and the paging latency can be reduced. From UE power saving perspective, a shorter PTW configured by RAN than that configured by CN is preferred. It is not desirable to require UE to stay wakeup for monitoring paging in a RAN PTW even longer than CN PTW.
However, on the other hand, from RRM measurement perspective, there could be requirements that UE perform measurement in the DRX cycle within the PTW. RAN4 [1] has defined the requirement to associate the DRX cycle length and required PTW length. UE should be ensured to have enough measurement samples within the configured PTW according to the different DRX cycle configurations, and it is not such simple to restrict the length of RAN PTW and CN PTW in all cases. In that sense, the length of RAN configured PTW and CN configured PTW is up to network configuration. 
Proposal 1: The length of RAN configured PTW has no restriction compared to CN configured PTW.
The enhanced eDRX >10.24s in RRC inactive study is the remaining topic left from Rel-17 eDRX. There are similar formulation and mechanism for the eDRX operation regardless of the length of eDRX cycle. The function of enhanced eDRX > 10.24s in RRC inactive is built on top of the Rel-17 eDRX framework. It makes sense that UE who supports enhanced eDRX >10.24s in RRC inactive should support Rel-17 inactive eDRX.
Proposal 2: The Rel-18 UEs who support enhanced eDRX >10.24s in RRC inactive should support Rel-17 eDRX.
Regarding the network side, we think the similar logic is applied for network side capability. The two types of eDRX cycle are similar with the formulation and mechanism for the eDRX operation. It seems there is no use case that network supports longer inactive eDRX only but not allow Rel-17 shorter inactive eDRX. There is no technical reason to support Rel-18 enhanced inactive eDRX but not support Rel-17 inactive eDRX. 
However, for the eDRX configuration perspective, the eRedCap UE should be configured with one eDRX length only i.e., either Rel-18 enhanced eDRX > 10.24s in RRC inactive or Rel-17 shorter inactive eDRX. It is not needed to require network must configure Rel-17 inactive eDRX when network already configures Rel-18 enhanced eDRX, and vice versa. Thus, we have following proposals.
Proposal 3: A cell supports Rel-18 inactive eDRX, if eDRX-AllowedIdle and eDRX-AllowedInactive are configured.
Proposal 4: If both the eRedCap UE and network supports Rel-18 enhanced inactive eDRX, the eRedCap UE is configured with one eDRX length, i.e., either Rel-18 inactive longer eDRX or the Rel-17 inactive shorter eDRX.
eDRX fallback mechanism 
In last RAN2 meeting, eDRX fallback mechanism extensively discussed. RAN2 made working assumption that UE configured with Rel-18 longer eDRX should fallback to use Rel-17 eDRX if the Rel-18 longer eDRX is not allowed but the Rel-17 eDRX is allowed in the serving cell. 
Since eDRX is obviously beneficial for UE power consumption, RAN2 can confirm UE should be allowed to fallback to use the Rel-17 eDRX if the serving cell indicates to support the Rel-17 eDRX. One possible solution for UE to fall back to the Rel-17 eDRX is that UE uses the configured Rel-17 eDRX which requires the network to configure both Rel-17 inactive eDRX and Rel-18 inactive eDRX. The simpler solution is to allow UE to fallback to a default eDRX cycle defined in the spec.. That means, if Rel-17 eDRX is not configured, UE could fallback to a default eDRX cycle value. Such default eDRX cycle value can be defined in the spec. Thus, we have following proposal.
Proposal 5: The Rel-18 UE who supports enhanced eDRX (>10.24s) in RRC inactive can fallback to the  Rel-17 eDRX default value specified in the spec if the enhanced eDRX (>10.24s) is not supported in the target cell and the Rel-17 eDRX is supported. 
SDT + eDRX >10.24s in RRC inactive state
In the previous RAN2 meeting, RAN2 intends to allow configuring eDRX > 10.24s in RRC inactive state together with MO-SDT and/or MT-SDT, and an LS [2] has sent to RAN3/SA2/CT1. From RAN2 perspective, at least for MO-SDT, it can be always up to network decision to transition UE to RRC connected state in some cases. 
According to current SA2/RAN3 agreements about the CN buffering MT data solution, when RAN determines to transition UE to connected state and UE becomes reachable, RAN can indicate the UE status change to CN according to the current SA2/RAN3 solution. The subsequent MT data if any could be handled when UE in RRC connected state. On the other hand, if MO-SDT is going to handle only one-short UL small data without any subsequent DL response data, anchor NB can keep UE in RRC inactive state without moving UE to connected state and not bother the CN.
Thus, if eDRX > 10.24s is configured in RRC inactive, UE should be allowed to trigger MO-SDT and can be transition to RRC connected state by network if subsequent DL data has to be handled. Since this procedure is already supported by current RAN2 specification, we have the following proposal for RAN2 confirmation.
Proposal 6: If eDRX > 10.24s is configured in RRC inactive, UE should be allowed to trigger MO-SDT and can be transition to RRC connected state to handle the subsequent data if any.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: The length of RAN configured PTW has no restriction compared to CN configured PTW.
Proposal 2: The Rel-18 UEs who support enhanced eDRX >10.24s in RRC inactive should support Rel-17 eDRX.
Proposal 3: A cell supports Rel-18 inactive eDRX, if eDRX-AllowedIdle and eDRX-AllowedInactive are configured.
Proposal 4: If both the eRedCap UE and network supports Rel-18 enhanced inactive eDRX, the eRedCap UE is configured with one eDRX length, i.e., either Rel-18 inactive longer eDRX or the Rel-17 inactive shorter eDRX.
Proposal 5: The Rel-18 UE who supports enhanced eDRX (>10.24s) in RRC inactive can fallback to the  Rel-17 eDRX default value specified in the spec if the enhanced eDRX (>10.24s) is not supported in the target cell and the Rel-17 eDRX is supported. 
Proposal 6: If eDRX > 10.24s is configured in RRC inactive, UE should be allowed to trigger MO-SDT and can be transition to RRC connected state to handle the subsequent data if any.
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