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1   Introduction
In RAN3#NB-IoT adhoc meeting, the multiple uplink NAS PDUs issue was discussed in [1] [2] [3], many solutions were proposed. After the discussion, an LS [4] was sent to ask SA2 to clarify the question below:
If, in the context of CIoT, is it a valid scenario to consider that a second uplink NAS PDU can be sent without reception of any downlink NAS PDU after the first uplink NAS PDU?

SA2 received the LS in SA2#113 meeting, discussed and replied an LS [5] to RAN3 to answer the question:
[SA2 answer] 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.

Based on SA2’s reply, from RAN3 point of view, we need to find a solution to support the multiple uplink NAS PDUs scenario. In this contribution, we analyses and compare the potential solutions, propose to select solution 2 as the way forward.
2   Discussion

In Control Plane CIoT optimization, after transmission of the first UL NAS PDU to the MME in INITIAL UE MESSAGE message, if there is no ACK in downlink direction, and no S1AP signalling from MME. The eNB is not able to get the MME UE S1AP ID assigned by the MME, then the second NAS PDU is not able to be sent by using UPLINK NAS TRANSPORT message, as the MME UE S1AP ID is a mandatory IE in the message.

To support the transmission of the second UL NAS PDU without reception of any downlink NAS PDU after the first uplink NAS PDU, there are several potential solutions:

· Solution 1: use INITIAL UE MESSAGE messages to carry the Second UL NAS PDU.

In current system, it was defined in TS36.413 that:

When the eNB has received from the radio interface the first UL NAS message transmitted on an RRC connection to be forwarded to an MME, the eNB shall invoke the NAS Transport procedure and send the INITIAL UE MESSAGE message to the MME including the NAS message as a NAS-PDU IE. The eNB shall allocate a unique eNB UE S1AP ID to be used for the UE and the eNB shall include this identity in the INITIAL UE MESSAGE message.
This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.

In solution1, the second NAS PDU transmission is not aligned with the definition of INITIAL UE MESSAGE message.

T he initial UE message is regarded as the first message over S1 interface for a UE-associated logical connection. “Handling of AP ID” in section 10.6 TS36.413 stated that:

If a node receives a first message that includes a remote AP ID which is erroneous, e.g., an AP ID which has been stored previously for another UE-associated logical connection for the same peer node, the receiving node shall initiate an Error Indication procedure with inclusion of only the previously received AP ID from the peer node and an appropriate cause value.
If solution1 is used, the MME may not be able to distinguish whether this is a second message to transmission small data over NAS for one connecting UE, or a first message for another UE which is erroneous. 

· Solution 2: introduce one bit flag in UPLINK NAS TRANSPORT message, the MME S1AP UE ID could be ignored if this IE presents.

Also as defined in the “Handling of AP ID” section, it was stated that:

“The “first message”, the “first returned message” and the “last message” as used below correspond to messages for a UE-associated logical connection. The “first message” has a new AP ID from the sending node and the “first returned message” is the first response message, which has a new APID from the node sending the “first returned message”. Thereafter the two APIDs are included in all messages over the UE-associated logical connection unless otherwise allowed by the specification.”
In solution 2, the second S1AP message can be transmitted without a first returned message, and MME is easily to understand that the MME UE S1AP ID in the message shall be ignored in case this one bit flag is included in the message. 
· Solution 3: introduce a new Class 2 S1AP message from eNB to MME to carry the UL small data packets.

It was agreed in the past RAN3 meetings to reuse INITIAL UE MESSAGE, UPLINK NAS TRANSPORT, and DOWNLINK NAS TRANSPORT messages to carry the NAS PDU for small data transmission. This solution is not aligned with previous RAN3 agreement.

· Solution 4: introduce a new Class 2 S1AP message from MME to eNB to provide the MME UE S1AP ID, or always send DOWNLINK NAS TRANSPORT message (may without payload) upon receiving the INITIAL UE MESSAGE messages.

This solution helps the eNB to have the two APIDs to be used after the first UL NAS PDU transmission, from signalling load point of view, as there is no downlink ACK(no downlink NAS PDU) to be transmitted, extra S1AP signalling is introduced. 

And if DOWNLINK NAS TRANSPORT message is used, in case there is no downlink data to be transmitted, it is needed to let the MME to inform the eNB to ignore the NAS PDU IE in the message. From our understanding, besides one extra message used, it also changes the usage of the message, which is defined as “sent by the MME and is used for carrying NAS information over the S1 interface.”
Based on the analyses of each solution, solution1 is not aligned with the “first message” definition, solution3 is not aligned with previous RAN3 agreement, and solution 4 needs one extra S1AP signalling, it is preferred to use solution2, by introducing one bit flag in UPLINK NAS TRANSPORT message, the MME S1AP UE ID could be ignored if this IE presents.
Proposal: introduce one bit flag in UPLINK NAS TRANSPORT message, the MME S1AP UE ID could be ignored if this IE presents.
3   Conclusion
Based on the reply LS from SA2, this contribution analyses the potential solution to support the scenario that “a second uplink NAS PDU can be sent without reception of any downlink NAS PDU after the first uplink NAS PDU”.

After comparing all the candidate solutions, it is proposed to introduce one bit flag in UPLINK NAS TRANSPORT message, the MME S1AP UE ID could be ignored if this IE presents. 

It is also proposed to agree the corresponding CR in [6] and [7].
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