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Discussion
1. Introduction
In the last meeting, it was discussed that a second uplink NAS PDU can be sent without reception of any downlink NAS PDU after the first uplink NAS PDU and a LS was sent to SA2 for clarifying whether this scenario is valid or not [1]. SA2 confirmed that it is a valid scenario [2]. In this contribution, we focus on issues which can be caused by above scenario and provide our view on it.
2. Discussion

In the last SA2 meeting, SA2 confirms that it is a valid scenario that more than one uplink NAS data PDU can be sent without reception of any downlink NAS data PDU [2]. Based on this scenario, we examine the issues which can be occurred.

2.1 Last packet indication for uplink data

As mentioned in [3], when to receive the UL data, the MME does not know if there is more UL data to be sent from the UE. So, it could maintain or release RRC connection and S1 connection though there is no more received data from the UE or more received one respectively. In order to avoid these MME actions, the UE would indicate whether the sending UL data is the last one or not. When to receive this indication, the MME can decide to execute S1 release procedure.
Proposal 1: A last packet indication for UL data should be introduced.
When UL data with a last packet indication is received, the MME executes S1 release procedure. So, the eNB does not need to know this indication. Also, if the MME receives UL data without a last packet indication, it does not perform S1 release procedure and waits subsequent UL data packet. Because the UE sends subsequent UL data packets for a brief time continuously to the MME, the eNB does not release RRC connection. Therefore, it does not need to know a last packet indication from the UE.
Proposal 2: The NAS message should be used to send a last packet indication to the MME.
2.2 How to deliver second uplink NAS data PDU
In SA2 #113 meeting, the CR [4] for the solution 2 was agreed. In this CR, for MO small data transfer, among the descriptions which explain step 9, there is the following sentence:

While the RRC connection is active, the UE may still send Uplink data and may receive Downlink data in NAS PDUs that are carried in a S1AP Uplink or (respectively) Downlink messages (not shown in the figure).
This means that if the UE has multiple UL data to be sent, they can be conveyed by the S1AP UPLINK NAS TRANSPORT message to the MME except first data. If the UE transmits first UL data without the ack/response indication and the last packet indication via the NAS message, the MME knows that there is no DL data as acknowledgement/response for the received UL data and further data will be sent by the UE. So, it does not send S1 message to the eNB.

Observation 1: The MME does not send S1 message to the eNB, if it receives first UL data without ack/response indication and last packet indication via the INITIAL UE MESSAGE message.
Because of this MME action, the eNB cannot be aware of the UE ID (e.g. MME UE S1AP ID) allocated by the MME in order to identify the UE. Therefore, it cannot forward subsequent UL data using the UPLINK NAS TRANSPORT message because the received UE ID does not exist. Though the UPLINK NAS TRANSPORT message would be sent without this ID, the receiving MME cannot know which UE sends and it may not decide where UL data included into this message goes.
Observation 2: Subsequent UL data cannot be sent using the UPLINK NAS TRANSPORT message, if the eNB does not know the UE ID allocated by the MME.

In order to solve this problem, the eNB should be aware of the UE ID allocated by the MME in order to transmit subsequent UL data after forwarding first UL data using the INTIAL UE MESSAGE message. One possible way is that the MME sends the UE ID allocated by it (e.g. MME UE S1AP ID) to the eNB in step 4 when it receives UL data without ack/response indication and last packet indication through the INITIAL UE MESSAGE message as shown in Figure 1. Upon receipt of this ID, the eNB can forward subsequent UL data to the MME using the UPLINK NAS TRANSPORT message in step 8.
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Figure 1. Possible solution for multiple UL data transfer
With above observations, the following proposal is suggested to RAN3:
Proposal 3: The MME should inform the eNB of the UE ID allocated by it to transmit subsequent UL data.
3. Conclusion
In this contribution, we focused on issues which can be caused by above scenario and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: A last packet indication for UL data should be introduced.
Proposal 2: The NAS message should be used to send a last packet indication to the MME.
Proposal 3: The MME should inform the eNB of the UE ID allocated by it to transmit subsequent UL data.
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