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1   Introduction
In case of CP-UP split architecture, for inactive UE, once the CU-UP detects DL data arrival, it shall notify the CU-CP via DL Data Notification procedure, and then the CU-CP sends the XnAP RAN PAGING message to gNB(s) in the RNA. However, the RAN paging failure may occur. In this case, it was described in [1] that:
“If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.”

However, the behaviours in CP-UP split architecture has not been specified. In this paper, we discuss the RAN paging failure in case of CP-UP split.  
2   Discussion
The issue is how the CU-UP detects the RAN paging failure. Once the last serving CU-CP detects the RAN paging failure, and it decides to release the inactive to idle state, then it will invoke the Bearer Context Release procedure toward the CU-UP, and then the CU-UP will know that the RAN paging is failure, and thus release all UE context including the DL data. Hence, there is no standard impact. On the other hand, if the CU-CP decides to keep UE in inactive state, to make the CU-UP detects the RAN paging failure, the following can be used:

· Option 1: CU-CP indicates the RAN paging failure information to CU-UP, i.e., by adding an indicator in the BEARER CONTEXT MODIFICATION REQUEST message [2].
· Option 2: CU-UP detects the RAN paging failure itself by an additional timer, i.e., the timer starts at CU-UP sending the DL Data Notification message to the CU-CP. If the timers is expired and the CU-UP does not receive the BEARER CONTEXT MODIFICATION REQUEST message sent from the CU-CP, then the CU-UP considers that the RAN paging is failure, and the CU-UP may release the DL date. The additional timer is decided by the CU-CP and can be informed to the CU-UP via the Bearer Context Modification Request sent from the CU-CP to CU-UP in the state transition procedure, i.e., from connected state to the inactive state. 
· Option 3: CU-UP detects the RAN paging failure itself by implementation. For example, the CU-UP detects the RAN paging is failure with the similar procedure by Option2, but the timer is set by CU-UP itself.

We can observe that in the above options, Option 1 will introduce a new indicator and the CU-CP needs to invoke additional messages towards to the CU-UP to inform the RAN paging failure, and Option 2 will introduce a new timer. Whereas, Option 3 has no standard impact. 
However, Option 3 may cause a mismatch between CU-CP and CU-UP, e.g., CU-UP determines the RAN paging failure before the CU-UP. However, this is not a big issue, as the CU-UP can avoid this by setting a quite long timer. Hence, we prefer to option 3.
Proposal 1: CU-UP detects the RAN paging failure itself by implementation.  
3   Conclusion
In this contribution, we discussed the RAN paging failure in case of CP-UP split as well as DC scenario, and we have the following proposals:
Proposal 1: CU-UP detects the RAN paging failure itself by implementation.  
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5   Annex: Text Proposal to TS 38.401
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.9.6.2

RRC Inactive to other states
The procedure for changing the UE state from RRC-inactive to RRC-connected is shown in Figure 8.9.6.2-1.
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Figure 8.9.6.2-1: RRC Inactive to RRC Connected state transition. 

0.
The gNB-CU-UP receives DL data on NG-U interface.

1.
The gNB-CU-UP sends E1 DL Data Notification message to the gNB-CU-CP.

2.
The gNB-CU-CP initiates F1 Paging procedure.

3.
The gNB-DU sends the RAN Paging message to the UE.

NOTE 1: step 0-3 are needed only in case of DL data. 
NOTE 2: The gNB-CU-UP may discard the DL data in case that the Bearer Context Modification Request is not received for the UE after a certain time by implementation, i.e., RAN Paging failure.
4.
The UE sends RRC-Resume-Request either upon RAN paging or UL data arrival.

5.
The gNB-DU sends the F1 Initial UL RRC Message Transfer message to the gNB-CU-CP.
6.
The gNB-CU-CP sends F1 UE Context Setup Request message including the stored F1 UL TEIDs to create the UE context in the gNB-DU.

7.
The gNB-DU responds with the UE Context Setup Response message including the F1 DL TEIDs allocated for the DRBs.

8.
The gNB-CU-CP and the UE perform the RRC-Resume procedure via the gNB-DU.

9.
The gNB-CU-CP sends E1 Bearer Context Modification Request with a RRC Resume indication, which indicates that the UE is resuming from RRC-inactive state. The gNB-CU-CP also includes the F1 DL TEIDs received from the gNB-DU in step 7.

10.
The gNB-CU-UP responds with the E1 Bearer Context Modification Response.
NOTE steps 8 and 9 can be performed in parallel.
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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