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1. Introduction
In the previous meeting, about the busy indication at inactive state, the NAS-based solution was selected first and an LS was sent to the SA2/CT1/ RAN3 [1]. In the replied LS [2] [3], half companies in SA2 expressed the below concern on the NAS based solution.
	-  The UE resumes from RRC-Inactive when sending the Paging Reject in NAS level.
-  The RAN is unaware of the content of the NAS message and forwards the NAS message to AMF. The RAN node starts scheduling the DL data or signalling within its buffers for the UE.
-  Depending upon UE implementation, the UE may discard any received packet or NAS PDU, which would lead to use of Uu resources for these discarded packets or NAS PDUs.
-  This may continue until the UE is released.
-  RAN receives the N2 release request from the AMF and then releases the UE to CM-IDLE/RRC-IDLE.


In this paper, we further discuss this issue based on the replied LS.
2. Discussion
In this chapter, we will further evaluate 3 different options below based on the replied LS:
Option 1: NAS-based Busy Indication for the Inactive state.
Option 2: No busy Indication for the Inactive state.
Option 3: AS-based busy Indication for the Inactive state.
We first compare the option 1 with the option 2, then analyze the option 3.
2.1 NAS-based busy indication Vs No busy Indication
About the NAS-based busy indication, as replied in the LS [2], a leaving similar procedure would be adopted, in other words, it would not introduce much additional spec impact to the SA2/CT1. The main concern is that the UE would be released to the Idle state. However if there is no busy Indication, as shown in the Fig1, the gNB will try to send RAN paging for several times and if no response was received, the gNB would take this UE as unreachable. At last the gNB would release the UE’s context locally and inform the AMF.


Fig 1: Procedure for no busy indication at inactive state
Observation 1: If there is no busy indication at Inactive state, from the UE perspective, the UE may release to the Idle state upon receiving CN paging and an Idle state busy indication procedure would be triggered.
Observation 2: If there is no busy indication at Inactive state, from the Network perspective, the gNB would send the RAN paging for maximum times unnecessarily, which would cause paging resource wasting and UE state mismatch.
Proposal 1: The busy indication shall be supported for the Inactive state.
2.2 NAS-based busy indication Vs AS-based busy indication
About the AS based busy indication, the general RRC procedure of sending Busy Indication in RRC_INACTIVE state includes: UE sends busy indication in the RRCResumeRequest message, and the network confirms the reception of busy indication via RRCRelease message. 


Fig 2: AS-Based Busy Indication procedure
With this AS-based procedure, the advantage is that the procedure is very short, which can reduce the interruption delay to the service on the other USIM. However, it can’t carry any MT filter assistance information, which also means that the gNB may trigger the RAN paging again, then the UE has to trigger another round busy Indication procedure. 
Observation 3: Without MT filter assistance information, the Ran node may trigger the RAN paging again, then the UE has to trigger another round busy Indication procedure. 
Thus compared with the NAS-based busy Indication, though the AS-based procedure has shorter interruption to the other SIM in one busy Indication round, it may trigger busy indication more frequently.
Observation 4: Compared with the NAS-based busy Indication, though the AS-based procedure has shorter interruption to the other SIM in one busy Indication round, it may trigger busy indication more frequently.
Based on the observation 3 and 4, we can see that the AS-based solution can be selected only when the AS procedure can also carry some MT filter assistance information and the gNB can do MT filtering based on these assistance information.
Proposal 2: AS-based solution could be selected only when the AS procedure could carry some MT filter assistance information and the gNB could do MT filtering based on these assistance information.
To carry the MT assistance information, some additional information need to be added in the Msg 3 or Msg 5. If carried in the Msg3, it can only be indicated by the different establish causes, however, there are only 5 spare bits left. If carried in the Msg5, it also means the UE has to enter into the connected state, then the advantage of short delay would be weakened. Furthermore, it also needs RAN3 to confirm whether the the gNB can do MT filtering based on MT assistance information.
Observation 5: AS-based solution with MT filtering information would introduce additional information in Msg3 or Msg5. For the Msg3, it would waste the spare values of the establish cause, while the Msg5 scheme would weaken the advantage of short delay.
Based on the observation 5, to simplify the discussion, in Rel-17, only NAS-Based solution was supportd, and it depends on UE whether to trigger the busy Indication.
Proposal 3: In Rel-17, for the busy indication at Inactive state, only NAS-Based solution would be supported, and it depends on UE whether to trigger the busy Indication or not.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: If there is no busy indication at Inactive state, from the UE perspective, the UE may release to the Idle state upon receiving CN paging and an Idle state busy indication procedure would be triggered.
Observation 2: If there is no busy indication at Inactive state, from the Network perspective, the gNB would send the RAN paging for maximum times unnecessarily, which would cause paging resource wasting and UE state mismatch.
Proposal 1: The busy indication shall be supported for the Inactive state.
Observation 3: Without MT filter assistance information, the Ran node may trigger the RAN paging again, then the UE has to trigger another round busy Indication procedure. 
Observation 4: Compared with the NAS-based busy Indication, though the AS-based procedure has shorter interruption to the other SIM in one busy Indication round, it may trigger busy indication more frequently.
Proposal 2: AS-based solution could be selected only when the AS procedure could carry some MT filter assistance information and the gNB could do MT filtering based on these assistance information.
Observation 5: AS-based solution with MT filtering information would introduce additional information in Msg3 or Msg5. For the Msg3, it would waste the spare values of the establish cause, while the Msg5 scheme would weaken the advantage of short delay.
[bookmark: _GoBack]Proposal 3: In Rel-17, for the busy indication at Inactive state, only NAS-Based solution would be supported, and it depends on UE whether to trigger the busy Indication or not.
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