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Abstract of the contribution: Discuss AS and NAS based leaving and proposes interim conclusion update
Background
The Interim conclusion from last meeting was that for EPS the way forward is to specify NAS based coordinated leaving. For 5GS it is FFS whether to go with NAS or AS based approach or both. This paper discusses the different options and suggest that also NAS based solution should be the way forward.

The first question is why a different method then the one selected for EPS should be specified? Or other aspects e.g.
1) efficiency?
2) Security?

3) Flexibility (RRC-Idle vs RRC-Inactive)?
4) Other…
Efficiency
In both NAS or AS leaving, the UE sends a release indication to the network. Potentially the RRC message could be smaller and then more efficient. However, if the UE would like to provide further information to the network i.e. MUSIM RAI, then this packet size consideration has less or no meaning.

The release may happen faster if the indication is sent as RRC message as the RAN node may release the UE directly after receiving the release indication from the UE. Furthermore, ff the RAN node releases the UE to RRC-Inactive then no NG-AP message is to be sent. But, in case the RAN node decides to release the UE to RRC-Idle then the MUSIM RAI and other information elements still needs to be sent to the AMF.

In case the release indication is sent as a NAS message then the UE release may be delayed as the message first needs to go to the AMF and then the AMF will instruct the RAN node to release the UE. The RAN node can decide to release the UE to RRC-Inactive for fast resume if needed. 
If the UE is released to RRC-Inactive no matter of RRC or NAS based solution, the RAN node may need to support the MUSIM RAI.

Observation: RRC based solution can offer earlier release of the UE to RRC-Inactive, but if RAN is releasing to RRC-Idle than RAN needs to signal to AMF to release the UE.

Observation: If the UE is released to RRC-Inactive, then the number of messages sent in the system is smaller for RRC based solution compared to NAS based solution.

Proposal: Only in certain cases the RRC based leaving offers some further optimization, but they are in our mind not critical and should not impact the selection of NAS based leaving for normative work.

RRC-Inactive vs. RRC-Idle

From a UE point of view RRC-Inactive is more efficient “Idle” mode as it requires less signalling to resume and therefore goes faster. Only in high mobility cases RRC-Inactive is less efficient than RRC-Idle as RRC-Inactive, since in that case the mobility would trigger more RNAU due to mobility than registration due to mobility as the RNA is smaller than the registered area.
Observation: There is NO specific MUSIM requirement to move a UE to RRC-Idle after being released to RRC-Inactive. However, legacy UE behaviour that a UE may fall back to RRC-Idle if the UE is unable to perform periodic RNA-U as specified in TS 38.331, is still a valid.
Observation: The network shall make the decision to move the UE to either RRC-Inactive or RRC-Idle at the release of the UE based on the information the network has. 

Proposal: A new condition to move a UE from RRC-Inactive/CM-connected to RRC-Idle/CM-idle after some negotiated time has no value to the UE nor the system. A new condition should not be specified.
The RAN decsion to relaese the UE to either RRC-Inactive or RRC-Idle depends on a collections of information in the network. We believe that an indication in the MuSIM RAI whether the leave is for a short time would allow the network to select to release the UE to RRC-Inactive, as this would be the preferred state for the UE to quickly resume the connection from.

Proposal: If short-term leave indication is included in the MUSIM RAI then this could be used in the decision to release the UE to RRC-Inactive instead of RRC-Idle. 

Security

As both NAS and RRC messages are protected, then there should be no difference. However, in case the ongoing connection that the UE intends to leave was triggered by CN page/SR the AMF shall re-allocate a new 5G-GUTI before the UE is released. Then if the release is RRC triggered, how can the 5G-GUTI re-allocation be guaranteed in all cases. NAS triggered release would allow the AMF to make the re-allocation before the UE is released.
Observation: Both AS and NAS based release is secure, but NAS based release will guarantee that a new 5G-GUTI is always provided to the UE as discussed above.

Release Flexibility

In both AS based leaving and NAS based leaving, the UE can be released to RRC-Inactive or RRC-Idle. The RAN node has full flexibility to decide on the release.
Observation: Both AS and NAS based leaving offers the same flexibility of UE release and network optimizations.

Local Leaving

Solution 4 proposes either NAS based or AS based local leaving where the UE does not wait for acknowledgement from the network. Without an ack, the UE can not know if the message was received or not. Therefore, the UE can’t assume that any MUSIM RAI is also received in the release request. 

Observation: If the local leaving is used than MUSIM RAI should not be used, since the UE cannot be sure that the MUSIM RAI reached the network or not.

If local release is used, then the RAN node is not able to configure the UE with RNA configuration together with the RRC Release message. Solution 4 proposes that the UE is preconfigured with release information to mitigate this issue. However, the RNA configuration will change over time as a UE moves around in the network and therefore the preconfigured release information may need constant updating in the UE. The concept with preconfigured information becomes inefficient. This means that local leaving cannot be combined with RRC-Inactive.

Observation: Local leaving cannot be combined with RRC-Inactive.
In 5GS for UP CIoT optimization suspend procedure is only defined for RRC-Idle/CM-Idle states. This means that if the feature local leaving is applied for smart phones than the only release state should be RRC-Idle/CM-Idle.
Observation: Based on the issues described above Local leaving can only support release to RRC-idle/CM-Idle for smart-phones. 

Proposal: Even if local leaving feature would provide faster release, the limitation discussed above to only release the UE to RRC-Idle/CM-Idle makes the potential return less efficient. It is not recommended to specify local release for MuSIM devices leaving one network.
Proposal

Based on the above discussion we recomened that NAS based solution should also be specified for 5GS, it is also good to support same mechanism as EPS. Furthermore, it will work for all RATs making the solution RAN agnostic.
We see that AS based leaving in some cases may offer some further optimizations in regards to release time and number of messages sent within the whole system, but we are still awaiting response from RAN whether E-UTRA impact when connected to 5GC is allowed in rel-17.

We see no value of specifying the proposed features “Local Leaving” and “Locally transfer to RRC-Idle state”
The UE is either released to RRC-Idle or RRC-Inactive and returning to the connections from either state is already defined in rel-15, no further enhancments is needed. Therefore the EN on resume is deleted. 

The RAN decision to relaese the UE to either RRC-Inactive or RRC-Idle depends on a collections of information in the network. We believe that an indication in the MuSIM RAI whether the leave is for a short time would allow the network to select to release the UE to RRC-Inactive, as this would be the preferred state for the UE to resume the connection from.  
* * * Start of change * * * 
8.3
Conclusions for Key Issue #3: Coordinated leaving for Multi-USIM device
Based on the evaluation in clause 7.3 the following interim conclusions are agreed for the baseline functionality:

-
For leaving in E-UTRA/EPS access, the NAS-triggered leaving procedure is recommended to be supported.

-
For leaving in NR/5GS access, the NAS-triggered leaving procedure is recommended to be supported .

-
For leaving in E-UTRA/5GS access, the NAS-triggered leaving procedure is recommended to be supported .
Editor's note:
It depends on RAN feedback on if changes to 5GS/E-UTRA (Option 5) are in scope of the RAN work item for this KI. RRC triggered leaving may be considered based on the RAN feedback.

-
Local Leaving as described in solution 4 is not recommended for normative work.

- 
New UE behaviour for Local Transfer from RRC-Inactive to RRC-Idle compared to TS38.331 is not recommended for normative work.
-
UE may provide information to the network in the leaving procedure regarding MT data/signalling handling in the CN. The details of this information and of the MT data/signalling handling in the network (with or without assistance info) are FFS.

-
If short term indication is included in the MUSIM RAI then this could be used in the decision to release the UE to RRC-Inactive instead of RRC-Idle.
Editor's note:
Whether this information preferences for MT service delivery indication using non-3GPP access is FFS.

.



* * * End of changes * * * 
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