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1. Introduction
RAN2 has completed the RAN2 work on small data transmission(SDT) in RRC_INACTIVE state.
SDT is to enable multiple UL and DL packet transmissions (for both NAS signaling and user data packet) between the UE and the network while the UE is in RRC_INACTIVE state (i.e., not transitioning to RRC_CONNECTED state). RAN2 made the following agreement (Incoming LS R2-2202470):

During an SDT session, the UE is kept in RRC_INACTIVE state, whilst exchanging UL and DL packets over radio bearers configured for SDT; when NAS triggers UL data/signalling to be transmitted over radio bearers configured for SDT, the AS responds to the trigger from NAS layer only after the SDT session is completed or when SDT failure is detected. The AS does not indicate to upper layers whether the suspended RRC connection has been resumed before that.

If the SDT procedure failure is detected, the UE transitions to RRC_IDLE and AS informs NAS about the resume failure.
This paper anaylizes potential NAS impact to support SDT, especailly to avoid SDT session interruption.
2. Discussion
2.1 Analysis based on the current NAS behavior
2.1.1 First issue: Sending UL NAS message or user data packet before receiving an indication from the lower layers
Current NAS behaviour when the UE is in 5GMM-CONNECTED mode with RRC inactive indication is specified in TS 24.501 
<Quoted from 5.3.1.4 of TS 24.501>
Upon:
a)   a trigger of a procedure which requires sending of a NAS message different from a REGISTRATION REQUEST message with the NG-RAN-RCU bit of the 5GS update type IE set to "UE radio capability update needed"; or
b)   an uplink user data packet to be sent for a PDU session with suspended user-plane resources;
the UE in 5GMM-CONNECTED mode with RRC inactive indication over 3GPP access shall request the lower layers to transition to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).
 
Upon a trigger to send a REGISTRATION REQUEST message with the NG-RAN-RCU bit of the 5GS update type IE set to "UE radio capability update needed", the UE in 5GMM-CONNECTED mode with RRC inactive indication shall move to 5GMM-IDLE mode over 3GPP access and proceed with the registration procedure for mobility and periodic registration as specified in subclause 5.5.1.3.2.
 
The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-CONNECTED mode over 3GPP access upon receiving an indication from the lower layers that the UE has transitioned to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).
</Quoted>
When an uplink NAS message or an uplink user data packet is pending, the NAS layer shall request the lower layer to transition to RRC_CONNECTED, and The UE may send the NAS message or UL user data packet before the lower layer indicates back the transition to RRC-Connected, or after the lower layer indicates back to the NAS layer the transition to RRC_CONNECTED state. In other words, the NAS message or the user data packet can be sent after the transitioning to RRC_CONNECTED state. Currently it is not specified the timing of when the NAS layer passes uplink NAS message to the lower layer to transition to RRC-Connected. To support SDT, the UE should be able to pass the uplink NAS message or uplink user data packet along with the request to the AS layer to transition to RRC_CONNECTED state.However, it is upto implementation when the UE passes the NAS message or the user data packet to the lower layer. Hence, informative requirement for UE implementation seems to be enough for clarification.
Observation 1) It is not specified if the UE passes the uplink NAS message or the user data packet before it the UE transitions to RRC-Connected. In order to support SDT, the uplink NAS message or the user data shall be passed to the lower layer before the NAS layer receives an indication from the lower layer that the transitioning to RRC-Connected.

Proposal 1) For SDT support, the UE should be able to pass the uplink NAS message or uplink user data packet before the AS layer informs the NAS layer of transitioning to RRC_CONNECTED state.
2.1.2 Second issue: Receiving DL NAS message while keeping in RRC-Inactive

In case of multiple NAS signaling or user data packet transmissions during SDT session, the NAS layer of the UE will stay in 5GMM-CONNECTED mode with RRC inactive indication as the AS layer does not indicate back to the NAS layer until SDT session completion. Hence, the NAS layer should support receiving downlink NAS message and proceed with the appropriate procedure while the UE keeps in 5GMM-CONNECTED mode with RRC inactive indication.

Observation 2) The NAS layer needs to support receiving (multiple) NAS signaling during SDT session without transitioning to 5GMM-CONNECTED mode.

Proposal 2) For SDT support, the NAS layer shall be able to handle the received DL NAS message while the UE keeps in 5GMM-Connected with RRC inactive indication.

2.1.3 Third issue: SDT session interruption due to radio capability change

When the UE is in 5GMM-CONNECTED mode with RRC inactive indication and the SDT session is ongoing, the UE needs to move to 5GMM-IDLE mode if UE radio capability update is needed.

<quoted from TS 24.501>

Upon a trigger to send a REGISTRATION REQUEST message with the NG-RAN-RCU bit of the 5GS update type IE set to "UE radio capability update needed", the UE in 5GMM-CONNECTED mode with RRC inactive indication shall move to 5GMM-IDLE mode over 3GPP access and proceed with the registration procedure for mobility and periodic registration as specified in subclause 5.5.1.3.2.
</quoted>

Before the NAS layer moves to 5GMM-IDLE, the NAS layer will request the lower layer of RRC connection release as specified in TS 38.331:
<quoted>

5.3.3.8 Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure, due to a NAS procedure being aborted as specified in TS 24.501 [23], while the UE has not yet entered RRC_CONNECTED, the UE shall:

1> stop timer T300, if running;

1> reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established.

5.3.9 RRC connection release requested by upper layers

5.3.9.1 General

The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of this procedure.

5.3.9.2 Initiation

The UE initiates the procedure when upper layers request the release of the RRC connection as specified in TS 24.501 [23]. The UE shall not initiate the procedure for power saving purposes.

The UE shall:

1> if the upper layers indicate barring of the PCell:

2> treat the PCell used prior to entering RRC_IDLE as barred according to TS 38.304 [20];

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.

</quoted>
Hence, it can be assumed that the lower layer does not enter RRC_IDLE before completion of the ongoing SDT session.

Observation 3) The NAS layer does not know if SDT session is ongoing, so it may move to 5GMM-IDLE mode for triggering Registration procedure due to radio capability update. For this operation, NAS layer will inform lower layer of the request to release the RRC connection, and the lower layer will consider the ongoing SDT session before it enters RRC_IDLE. So no issue was identified.
3. Conclusions

Based on observation 1) to 3):
Observation 1) It is not specified if the UE passes the uplink NAS message or the user data packet before it the UE transitions to RRC-Connected. In order to support SDT, the uplink NAS message or the user data shall be passed to the lower layer before the NAS layer receives an indication from the lower layer that the transitioning to RRC-Connected.
Observation 2) The NAS layer needs to support receiving (multiple) NAS signaling during SDT session without transitioning to 5GMM-CONNECTED mode.

Observation 3) The NAS layer does not know if SDT session is ongoing, so it may move to 5GMM-IDLE mode for triggering Registration procedure due to radio capability update. For this operation, NAS layer will inform lower layer of the request to release the RRC connection, and the lower layer will consider the ongoing SDT session before it enters RRC_IDLE. So no issue was identified.
It is proposed to specify following proposals:

Proposal 1) For SDT support, the UE shall be able to pass the uplink NAS message or uplink user data packet before the AS layer informs the NAS layer of transitioning to RRC_CONNECTED state.
Proposal 2) For SDT support, the NAS layer shall be able to handle the received DL NAS message while the UE keeps in 5GMM-Connected with RRC inactive indication.

Correpoding CR is submitted as C1-22xxyyzz.
