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Abstract of the contribution: This contribution proposes to conclude an open issue for Solution 19.

1. Discussion

There is an open issue for Solution 19.
1. Pending DL/Signalling handling in case of AS RAI for single uplink packet.
· If the UE using 5GS UP Optimization requests RRC resume with RAI for single uplink packet, and if there is pending downlink data or signalling in the network, the network has no idea whether UE is connected because the UE connection is suspended immediately. There was effort to optimize this case by keeping the UE in connected rather than suspend. 

· In other words, the case for optimization is that 1) if there is pending data/signalling 2) and network would wait for a while (not deterministic) until the UE sends the data 3) and the UE resumes to send the data with RAI for single uplink data. 
· By following normal operation, if there is downlink data or downlink signalling, the network just pages the UE.
· In order to achieve signalling optimization for the case mentioned above, there should be additional effort to the network to keep the UE connected. For example, as it has been proposed by S2-1810567, and S2-1810212 (both were revised and noted), it requires additional impact on NG-RAN and AMF. Hence, it is not enough justified to have this optimization feature to cover only this case.

· Also there is no valid reason why the network wouldn’t page the UE and wait until the UE wakes up (also how long? The timing that UE initiated data transmission is unpredictable.) if there is pending downlink data or signalling. If the network wants to assist UE power saving, the network can page the UE according to eDRX cycle, or the network can send the data or signalling when the UE performs periodic registration. 
Proposal 1: For solution 19, no optimization is required for handling pending downlink data/signalling in case of AS RAI for single uplink packet.
2. Proposal
It is proposed to agree the following into the TR 23.724.

* * * First change * * * *

6.19.6
Evaluation

This solution introduces 5G UP optimization similar to EPS UP optimization, i.e. enables the RAN to suspend the UE's RRC connection, to store the AS context in the RAN and to resume the RRC connection when small data needs to be sent (after fetching the AS context from a different RAN node if needed).

In comparison to EPS UP optimization an additional enhancement has been proposed: avoiding to resume the RRC connection if the UE sends a single UL packet only (indicated by AS Release Assistance Indication). As the UE is in CM-IDLE state when its RRC connection has been suspended, the solution can be easily combined with eDRX with long sleep cycles and the related HLCom mechanisms for CM-IDLE.

The key benefit of the solution is that the UE can send data from CM-IDLE without having to perform a full service request. This saves over-the-air signaling since the RRC connection can be resumed and the already negotiated AS security context can be reused. Since the UPF N3 information is also stored in the AS context, another benefit is that small data sent by the UE can be forward to the UE immediately. The additional enhancement proposed in comparison to EPS UP optimization, namely to avoid resuming the RRC connection if the UE sends a single UL packet only (indicated by AS Release Assistance Indication), has the additional benefit that N2, N11 and N4 signaling for re-establishing an N3 tunnel can be completely avoided. The solution has impact to UE, RAN and CN.

With respect to the CN-initiated UP Deactivation procedure in clause 6.19.4.5: Storing the AS context for deactivated PDU sessions may save signaling in case the UE may want to send UL data from CM-IDLE (with suspended RRC connection) for a PDU session that was deactivated before the RRC connection was suspended. However, this proposal has additional system impact to UE, RAN and SMF. These impacts do not appear justified given that CIoT devices are unlikely to have many PDU sessions active in parallel. Therefore it is recommended to not pursue the part of the solution described in clause 6.19.4.5.
With respect to pending data/signaling delivery to the UE in case of the UE using RAI for single uplink packet only: In order to keep UE connected when UE resumes with RAI for single uplink packet only, there are impacts on NG-RAN and AMF. The optimization is marginal as the case is only for the UE with RAI for single uplink packet. Also if the network wants to assist UE power saving when there is pending data/signaling, the network can page the UE according to eDRX cycle, or the network can send the data or signaling when the UE performs periodic registration. Therefore, it is recommended no optimization for the case in this release.
* * * End of change * * * *
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