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1. Introduction
In RAN2#122 meeting, we have the following agreements on eDRX in RRC_INACTIVE [1].

	· 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 RAN2#123 meeting, we have the following agreements on eDRX in RRC_INACTIVE [2].

	· 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.

· 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.




This paper will discuss the remaining issues when eDRX in RRC_INACTIVE>10.24s, which includes remaining fallback issues. 
2. Discussion
The fallback issue has been discussed during the RAN2#122 meeting and we have reached the following conclusion:

	· 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.




And it was captured in specification as follows[3]:

	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 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.


However, there is no common understanding during the online discussion on the meaning of the above fallback related agreement and UE paging monitoring behaviour when fallback conditions are met. 
Firstly, let us review the current paging monitoring mechanism when CN eDRX and/or R17 RAN eDRX is configured. We have summarized the paging monitor mechanism in Table 1:

Table 1: paging monitoring mechanism in the current specification

	Cases
	CN eDRX
	R17 RAN eDRX
	Paging monitor mechanism for RRC_INACTIVE

	0
	Not configured or the cell doesn’t allow IDLE eDRX
	Not configured or the cell doesn’t allow Rel-17 INACTIVE eDRX

	T = min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle}

	1
	≤ 10.24s
	
	T = min {RAN DRX cycle, CN eDRX cycle}

	2
	>10.24s
	
	During CN PTW: T=min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle}

Outside CN PTW: T = RAN DRX cycle

	3
	≤ 10.24s
	Configured 
≤ 10.24s


	T= min {CN eDRX cycle, RAN eDRX cycle}

	4
	> 10.24s
	
	During CN PTW: T=min {CN DRX cycle (if configured),, RAN eDRX cycle, default DRX cycle}

Outside CN PTW: T = RAN eDRX cycle


Observation 1: For Scenario#1, i.e., case 0 and case 2, in case it is either UE not configured with Rel-17 INACTIVE eDRX or the cell does not allow Rel-17 INACTIVE eDRX:

· if it is either not configured with IDLE eDRX or the cell does not allow IDLE eDRX, i.e., case 0:
T = min {RAN DRX cycle, CN DRX cycle (if configured), default DRXcycle} 
· if UE operates in eDRX for CN paging, i.e., case 2:

· During CN PTW: T=min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle};

· Outside CN PTW: T = RAN DRX cycle.

Observation 2: For Scenario#2, i.e., case 4, in case UE is configured with Rel-17 INACTIVE eDRX and the cell allows Rel-17 INACTIVE eDRX:

· During CN PTW: T=min {RAN eDRX cycle, CN DRX cycle (if configured), default DRX cycle}; 
· Outside CN PTW: T = RAN eDRX cycle.
Secondly, we should identify the current fallback scenatios. According to the above highlighted content in RRC spec [3], when Rel-18 INACTIVE eDRX is configured, there are two fallback scenarios, and we should consdier the paging mechanism in both fallback scenarios.
Proposal 1: Two fallback Scenarios as follows should be considered when Rel-18 INACTIVE eDRX cycle is configured:

· Fallback Scenario 1: A UE is configured with Rel-18 INACTIVE eDRX and 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.

· Fallback Scenario 2: A UE is configured with Rel-18 INACTIVE eDRX and Rel-17 INACTIVE eDRX and the cell allows Rel-17 INACTIVE eDRX but does not allow Rel-18 INACTIVE eDRX. 
According to our observation, companies have two different understandings on the UE fallback behaviour for the above two fallback scenarios, which are as follows:
· Understanding 1: 
· T = RAN DRX cycle for Fallback scenario 1.
· T = Rel-17 RAN eDRX cycle for Fallback scenario 2. 
· Understanding 2: Reusing the current paging mechanism as the cases 0, 2, 4 in Table 1:
· For Fallback Scenario 1:

· if the cell does not allow IDLE eDRX

· T= min {RAN DRX cycle, CN DRX cycle (if configured), default paging cycle} 

· if the cell allows IDLE eDRX

· During CN PTW: T=min {RAN DRX cycle, CN DRX cycle (if configured), default paging cycle}; 
· Outside CN PTW: T = RAN DRX cycle 
· For Fallback Scenario 2:

· During CN PTW: T=min {RAN eDRX cycle, CN DRX cycle (if configured), default paging cycle}; 
· Outside CN PTW: T = RAN eDRX cycle 
For Understanding 2, cases 1 and 3 in Table 1 won’t occur considering the Rel-18 INACTIVE eDRX is configured hence the IDLE eDRX should be longer than 10.24s.

It could be observed that Understanding 1 does not align with the current paging monitoring mechanism. In our view, there is no difference between Fallback Scenario 1 and Scenario #1, i.e. Case 0/2 in Table 1 from UE perspective and Network perspective. Similarly, there is no difference between Fallback Scenario 2 and Scenario #2, i.e. Case 4 in Table 1. Hence, the same paging monitoring mechanism should be re-used. 
Otherwise if Understanding 1 is applied, the network has to distinguish between Fallback Scenario 1 and Scenario #1 or Fallback Scenario 2 and Scenario #2 when receiving the Xn RAN paging. However, the network could not achieve it since the network couldn’t understand whether the UE is configured with Rel-18 INACTIVE eDRX when it doesn’t support Rel-18 INACTIVE eDRX, hence understanding 1 could not work. Besides, since UE in RRC_INACTIVE is required to monitor both RAN paging and CN paging, however, UE only monitor RAN paging with understanding 1, which is not reasonable.  
Based on the above, we propose:
Proposal 2: Reusing the current paging monitoring mechanism for a UE configured with Rel-18 INACTIVE eDRX when fallback occurs, i.e. in Fallback Scenario 1 and Fallback Scenario 2.
Proposal 3: The paging monitoring mechanism in Fallback Scenario 1 is as follows:
· If the cell does not allow IDLE eDRX:

· T= min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle} 

· if the cell allows IDLE eDRX:

· During CN PTW: T=min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle};
·  Outside CN PTW: T = RAN DRX cycle.
Proposal 4: The paging monitoring mechanism in Fallback Scenario 2 is as follows:
· During CN PTW: T=min{RAN eDRX cycle, CN DRX cycle (if configured), default DRX cycle}; 
· Outside CN PTW: T = RAN eDRX cycle. 
In current Xn RAN paging message, the CN eDRX information and Rel-17 RAN eDRX information are included. When Rel-18 RAN eDRX is introduced, it is reasonable that the Rel-18 RAN eDRX information is also included in Xn RAN paging message. However, for Fallback Scenario 2, the Rel-17 RAN eDRX information is useful while the Rel-18 RAN eDRX information is useless for the target gNB, hence it is preferred only the Rel-17 RAN eDRX information is include in Xn RAN paging message.
To achieve the goal, one way forward is that the anchor gNB, i.e. the gNB that configures Rel-18 RAN eDRX and Rel-17 RAN eDRX for a UE communicates with other gNBs in UE’s RNA before sending the Xn RAN paging and acquires the eDRX allows information of other cells, i.e., whether the cell allows Rel-17 RAN eDRX and Rel-18 RAN eDRX. In this way, it could include suitable RAN eDRX information, i.e., include Rel-18 RAN eDRX information or Rel-17 RAN eDRX information or not include RAN eDRX information in the Xn RAN paging information according to the RAN eDRX allows information of target cell.  Hence, we propose:
Proposal 5: Anchor gNB communicates the eDRX allows information with other gNBs in UE’s RNA and includes suitable RAN eDRX information in Xn RAN paging message to other gNB based on RAN eDRX allows information of target cell.
Considering the design of Xn RAN paging message is related to RAN3, we should send an LS to them and inform them of our agreements.
Proposal 6: Send an LS to RAN3 on the fallback scenarios and our agreements for the design of Xn RAN paging message. 
3. Conclusion

In this contribution, the remaining fallback issues are discussed. Observations and proposals are summarized as below.
Observation 1: For Scenario#1, i.e., case 0 and case 2, in case it is either UE not configured with Rel-17 INACTIVE eDRX or the cell does not allow Rel-17 INACTIVE eDRX:

· if it is either not configured with IDLE eDRX or the cell does not allow IDLE eDRX, i.e., case 0:
T = min {RAN DRX cycle, CN DRX cycle (if configured), default DRXcycle} 
· if UE operates in eDRX for CN paging, i.e., case 2:

· During CN PTW: T=min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle};

· Outside CN PTW: T = RAN DRX cycle.

Observation 2: For Scenario#2, i.e., case 4, in case UE is configured with Rel-17 INACTIVE eDRX and the cell allows Rel-17 INACTIVE eDRX:

· During CN PTW: T=min {RAN eDRX cycle, CN DRX cycle (if configured), default DRX cycle}; 

· Outside CN PTW: T = RAN eDRX cycle.
Proposal 1: Two fallback Scenarios as follows should be considered when Rel-18 INACTIVE eDRX cycle is configured:

· Fallback Scenario 1: A UE is configured with Rel-18 INACTIVE eDRX and 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.

· Fallback Scenario 2: A UE is configured with Rel-18 INACTIVE eDRX and Rel-17 INACTIVE eDRX and the cell allows Rel-17 INACTIVE eDRX but does not allow Rel-18 INACTIVE eDRX. 

Proposal 2: Reusing the current paging monitoring mechanism for a UE configured with Rel-18 INACTIVE eDRX when fallback occurs, i.e. in Fallback Scenario 1 and Fallback Scenario 2.

Proposal 3: The paging monitoring mechanism in Fallback Scenario 1 is as follows:
· If the cell does not allow IDLE eDRX:

· T= min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle} 

· if the cell allows IDLE eDRX:

· During CN PTW: T=min {RAN DRX cycle, CN DRX cycle (if configured), default DRX cycle};
·  Outside CN PTW: T = RAN DRX cycle.

Proposal 4: The paging monitoring mechanism in Fallback Scenario 2 is as follows:
· During CN PTW: T=min {RAN eDRX cycle, CN DRX cycle (if configured), default DRX cycle}; 
· Outside CN PTW: T = RAN eDRX cycle. 
Proposal 5: Anchor gNB communicates the eDRX allows information with other gNBs in UE’s RNA and includes suitable RAN eDRX information in Xn RAN paging message to other gNB based on RAN eDRX allows information of target cell.
Proposal 6: Send an LS to RAN3 on the fallback scenarios and our agreements for the design of Xn RAN paging message. 
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