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1. Introduction
In RAN2#121 meeting, we have the following agreements on eDRX in RRC_INACTIVE [1]. 
	· 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.




This paper will discuss the remaining issue on the UE fallback behaviour for a UE which is configured with R18 INACTIVE eDRX but the gNB doesn’t indicate support for this. 
2. Discussion
2.1. UE capability for enhanced INACTIVE eDRX
In R17, we have agreed it is optional for UEs to support INACTIVE eDRX cycle no longer than 10.24s and introduced a UE capability, i.e. extendedDRX-CycleInactive-r17 to indicate the UE supports INACTIVE eDRX cycle no longer than 10.24s [2]. Similarly, it is necessary for UEs to indicate to network if it supports the enhanced INACTIVE eDRX. 
Furthermore, whether UE supporting R18 INACTIVE eDRX and R17 INACTIVE eDRX are the same UE capability and whether R18 INACTIVE eDRX could only be supported by UEs which support R17 eDRX should be considered as we have discussed in RAN2#121 meeting:

	· 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.


In our view, it is reasonable that UE supports R18 INACTIVE eDRX also supports R17 INCATIVE eDRX cycle directly, since UE supporting R18 INACTIVE eDRX means its delay tolerance of mobile terminated data is more relaxed, if it applies R17 INACTIVE eDRX cycle, its delay tolerance could be satisfied easily. Besides, R17 INACTIVE eDRX only involves eDRX cycle, it is natural that UE satisfied delay tolerance could use longer eDRX cycle than DRX cycle for paging monitoring without other effort. Besides, it seems strange that a UE with stronger capability, i.e., enhance INACTIVE eDRX couldn’t support lower capability, i.e. the R17 INACTIVE eDRX.

On the contrary, it is difficult to require UE supporting R17 INACTIVE eDRX to also support R18 INACTIVE eDRX, since the UE couldn’t understand the INACTIVE PTW information for R18 INACTIVE eDRX without an upgrade. 

Hence, we propose:
Proposal 1: Introducing additional UE capability for Rel-18 UE supporting enhanced INACTIVE eDRX cycle. 
· For UE supporting enhanced INACTIVE eDRX cycle feature, it is mandatory to support R17 INACTIVE eDRX cycle feature.
· For UE supporting R17 INACTIVE eDRX cycle future, it may not support R18 INACTIVE eDRX cycle.

2.2. INACTIVE eDRX indication in SIB1

In RAN2#121 meeting, we have the following agreement:

	· Introduce 1 bit indication in SIB1 whether UEs are allowed to use the enhanced INACTIVE eDRX cycle.


Besides, in current NR specification, there are 1 bit indication in SIB1 for R17 INACTIVE eDRX, which are as follows [3]:

eDRX-AllowedInactive-r17     ENUMERATED {true}                 OPTIONAL,  -- Cond EDRX-RC

	eDRX-AllowedInactive

The presence of this field indicates that extended DRX for RAN paging is allowed in the cell for UEs in RRC_INACTIVE. 

The UE shall stop using extended DRX for RAN paging in RRC_INACTIVE if eDRX-AllowedInactive is not present.


Observation 1: There are 2 bit indications in SIB1 separately to indicate whether UEs are allowed in the cell to use the R17 INACTIVE eDRX cycle or R18 INACTIVE eDRX cycle. 

Observation 2: A cell could only support R17 INACTIVE eDRX cycle. 
Similar to UE capability, we want to further discuss whether a cell that supports R18 INACTIVE eDRX cycle must support R17 INACTIVE eDRX cycle. In our view, it is natural for a gNB which supports R18 INACTIVE eDRX cycle supports also R17 INACTIVE eDRX cycle to accommodate UEs with different power saving requirements. Besides, this restriction is crutial for UE performing fallback to R17 INACTIVE eDRX cycle when the cell not supporting R18 INACTIVE eDRX cycle as we discussed in setction 2.3. 
Hence, we propose:
Proposal 2: For a cell has indicated support for R18 INACTIVE eDRX cycle, it also supports R17 INACTIVE eDRX cycle.
2.3. UE fallback behaviour for INACTIVE eDRX

Based on the above discussion, we will discuss the remaining issue in RAN2#121 meeting [1]:
	· FFS if/how to fallback for a UE which is configured with R18 eDRX but the gNB doesn’t indicate support for this.


According to our above discussion, a UE supporting R18 INACTIVE eDRX cycle could also support R17 INACTIVE eDRX cycle, hence if a UE is configured with R18 INACTIVE eDRX, it could also support R17 INACTIVE eDRX cycle. Besides, if a UE is configured with R18 INACTIVE eDRX, it means that it has high power requirements. 
If the INACTIVE UE moves to a cell which only broadcasts the bit indication for R17 INACTIVE eDRX cycle, the UE couldn’t use R18 INACTIVE eDRX for paging monitoring. In this case, if the UE fallbacks to legacy DRX cycle, the power saving gain couldn’t be acquired and it may not work to the expected battery life, which is not expected. To solve this issue, it is better to help UE to reduce as much power consumption as possible, hence the UE should fall back to use R17 INACTIVE eDRX cycle in this case.
If the INACTIVE UE moves to a cell not supporting with R18 INACTIVE eDRX and R17 INACTIVE eDRX, it is natural that UE fallbacks to use paging DRX cycle.

Proposal 3: UE fallbacks to use R17 INACTIVE eDRX cycle if it is configured with R18 enhanced eDRX cycle but the gNB only indicates to support R17 INACTIVE eDRX cycle.
Proposal 4: UE fallbacks to use legacy paging DRX cycle if it is configured with R18 enhanced eDRX but the gNB doesn’t indicate support R17 INACTIVE eDRX cycle nor R18 INACTIVE eDRX cycle.
Regarding how to support UE fallback to R17 INACTIVE eDRX, the following two alternatives could be considered:

Alternative 1 : gNB configures the R17 INACTIVE eDRX cycle for a UE when it configures the R18 INACTIVE eDRX for this UE.
Alternative 2 : Capture in specification that UE configured with R18 INACTIVE eDRX uses default R17 INACTIVE eDRX cycle when it moves to a cell with only indication to support for R17 INACTIVE eDRX. 
Both alternatives require UE’s last used gNB could support both R18 INACTIVE eDRX cycle and R17 INACTIVE eDRX cycle, otherwise, the UE’s last used gNB couldn’t understand R17 INACTIVE eDRX cycle and couldn’t indicate other gNB only supporting R17 INACTIVE eDRX cycle to send paging with R17 INACTIVE eDRX cycle.
Proposal 5:  RAN2 to discuss the following alternatives to support UE fallback to use R17 INACTIVE eDRX:
· Alternative 1: gNB configures the R17 INACTIVE eDRX cycle for a UE when it configures the R18 enhanced INACTIVE eDRX for this UE.
· Alternative 2: Capture in specification that UE configured with R18 enhanced INACTIVE eDRX uses default R17 INACTIVE eDRX cycle when it moves to a cell with only indication to support for R17 INACTIVE eDRX. 
3. Conclusion

In this contribution, we discuss the UE capability and UE fallback behaviour for a UE which is configured with R18 INACTIVE eDRX but the gNB doesn’t indicate support for this. Observations and proposals are summarized as below.
Observation 1: There are 2 bit indications in SIB1 separately to indicate whether UEs are allowed in the cell to use the R17 INACTIVE eDRX cycle or R18 INACTIVE eDRX cycle. 

Observation 2: A cell could only support R17 INACTIVE eDRX cycle. 
Proposal 1: Introducing additional UE capability for Rel-18 UE supporting enhanced INACTIVE eDRX cycle. 

· For UE supporting enhanced INACTIVE eDRX cycle feature, it is mandatory to support R17 INACTIVE eDRX cycle feature.

· For UE supporting R17 INACTIVE eDRX cycle future, it may not support R18 INACTIVE eDRX cycle.

Proposal 2: For a cell has indicated support for R18 INACTIVE eDRX cycle, it also supports R17 INACTIVE eDRX cycle.

Proposal 3: UE fallbacks to use R17 INACTIVE eDRX cycle if it is configured with R18 enhanced eDRX cycle but the gNB only indicates to support R17 INACTIVE eDRX cycle.

Proposal 4: UE fallbacks to use legacy paging DRX cycle if it is configured with R18 enhanced eDRX but the gNB doesn’t indicate support R17 INACTIVE eDRX cycle nor R18 INACTIVE eDRX cycle.

Proposal 5:  RAN2 to discuss the following alternatives to support UE fallback to use R17 INACTIVE eDRX:
· Alternative 1: gNB configures the R17 INACTIVE eDRX cycle for a UE when it configures the R18 enhanced INACTIVE eDRX for this UE.
· Alternative 2: Capture in specification that UE configured with R18 enhanced INACTIVE eDRX uses default R17 INACTIVE eDRX cycle when it moves to a cell with only indication to support for R17 INACTIVE eDRX.
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