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Introduction
In the last RAN3-99 meeting, companies discussed on how to define gNB behaviours in releasing INACTIVE UE Context when requested from AMF or on its own [1][2][3][4]. Three options were discussed but no conclusion was reached: 
If gNB receives UE Context Release Command from AMF or gNB decides to send the UE to IDLE based on implementation, the gNB may:

-
Release the UE NG connection locally and respond to AMF with UE Context Release Complete.

-
Or, page the UE in RNA and release the UE after UE resumes.

If the UE responds to RAN paging in a new gNB, the anchor gNB may inform the new serving gNB about the intention of releasing UE to IDLE by adding an optional indication IE or an appropriate cause value in the Retrieve UE Context Response message. Details is FFS. 

Note that the anchor gNB may also select to release the UE NG connection first, and then proceed to release the UE (“clean-up”)

To be continued…
In this contribution, we analyse/compare those options on the table and provide our views in terms of signalling overhead.
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Discussion

The options currently on the table are as follows:

·  Option 1: Release NG connection without RAN paging.

·  Option 2: Page UE in RNA and release after resumes.

·  Option 3: Hybrid of the options 1 and 2 – Release NG connection, and then proceed to release the UE (“clean-up”) 

The Option 1 is simple and there is no RAN paging overhead, however, always results in state mismatch between UE and NW as the UE does not know its context released in NW until it requests resumption by e.g. periodic update. Since the UE Context is released immediately in NW, the later UE triggered resume request would fall back to RRC connection setup due to the unsuccessful context fetch. For the case of CN initiated paging, UE will simply release the UE Context and notify NAS which would respond to CN paging. By those, the state mismatch would be resolved, but in the expense of unnecessary RRC Connection Establishment with or without context retrieval procedure.
Observation 1: No RAN paging overhead in Option 1, however, UE state mismatch always happens, which is later resolved in the expense of unnecessary RRC Connection Establishment with/without context retrieval procedure.

On the other hand, both Option 2 and Option 3 rely on RAN paging to further clean up the UE state. Of course, the UE may not be reachable by RAN paging (thus UE Context is released in NW side), and in that case it would become the same state mismatch situation as in Option 1 with the same signalling overhead. But at least these options try RAN paging for a chance to avoid the state mismatch when successful.
Observation 2: Both Option 2 and Option 3 rely on RAN paging for a chance to avoid the state mismatch when successful. In case RAN paging fails, the situation is the same as Option 1 with the same signalling overhead. 

The only behavioral difference between Option 2 and Option 3 is the gNB’s timing of releasing the UE Context in relation to RAN paging. In Option 2, the UE Context is not released in NW until the clean-up by RAN paging is confirmed by the anchor gNB. As a result, normal context retrieval with new gNB sending the UE to stay in IDLE via SRB1 can be possible for the successful RAN paging case. This is well-suited to our purpose as we are talking about what to do with the UE Context release in NW and also achieves with the least signalling expenses after RAN paging. On the other hand, the UE Context is released immediately in Option 3, which makes the successful RAN paging into resumption failure and fallback to RRC connection setup. There is indeed a signalling overhead difference when RAN paging succeeds, where Option 2 is better than Option 3.

Observation 3: The difference between Option 2 and Option 3 is the gNB’s timing of releasing UE Context in NW in relation to RAN paging, where Option 2 is better in signalling overhead than Option 3 when RAN paging succeeds.
The above observations means that Option 3 cannot be better than Option 2 from the signalling point of view. Comparing Option 1 and Option 2, it is about whether we are going to save RAN paging overhead but willing to live with the always-happening state mismatch for a while, or we are going to expense RAN paging for a chance to live without state mismatch. 
With respect to overhead, it is not easy to tell which one is better, as it depends on how often RAN paging would fail – If unsuccessful, Option 2 incurs more signalling than Option 1 (i.e. RAN paging overhead), on the other hand when RAN paging is successful, Option 2 is quite desirable and well-suites our purpose.

However, as observed in [3], living with state mismatch may have potential impacts on SA2 for the implicit detachment behavior in AMF. Therefore, we believe that at least we should not choose an option to deliberately bring state mismatch. 

Observation 4: It is better not to choose an option to deliberately bring state mismatch, given that there may have potential impacts on SA2 for the implicit detachment behavior in AMF.
Based on the above observations, Option 2 seems the right choice to go with. We thus propose Option 2 as for the gNB behavior in the release of the INACTIVE UE Context when requested from AMF or on its own.

Proposal 1: RAN3 to go with Option 2 as for the gNB behaviour in releasing the INACTIVE UE Context when requested from AMF or on its own.
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Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: No RAN paging overhead in Option 1, however, UE state mismatch always happens, which is later resolved in the expense of unnecessary RRC Connection Establishment with/without context retrieval procedure.

Observation 2: Both Option 2 and Option 3 rely on RAN paging for a chance to avoid the state mismatch when successful. In case RAN paging fails, the situation is the same as Option 1 with the same signalling overhead. 

Observation 3: The difference between Option 2 and Option 3 is the gNB’s timing of releasing UE Context in NW in relation to RAN paging, where Option 2 is better in signalling overhead than Option 3 when RAN paging succeeds.

Observation 4: It is better not to choose an option to deliberately bring state mismatch, given that there may have potential impacts on SA2 for the implicit detachment behavior in AMF.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN3 to go with Option 2 as for the gNB behaviour in releasing the INACTIVE UE Context when requested from AMF or on its own.
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