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1   Introduction
In the last RAN3 ad-hoc meetings, we discussed whether multiple uplink messages can be sent prior to the first downlink message? (No ACK is expected for the uplink data transmission, any requirement to send more uplink data continuously? How to send? )
Most of the companies thought this scenario is valid, need to be supported in RAN3. The detail solution is FFS, e.g. using consecutive Initial UE messages for the multiple uplink messages. However, we agreed and sent LS [1] to SA2 for clarification.
SA2 response the LS in [2] as below:
[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.

In this paper, we analyzed the potential solutions for multiple uplink data transmission and gave relevant proposals.
2   Discussion
The existing solutions raised in the last meeting:
· Solution1: use INITIAL UE MESSAGE messages to carry the following UL small data packets.

· Solution2: specify that in this scenario, the MME S1AP UE ID could be ignored in the UPLINK NAS TRANSPORT message, by introducing one bit flag.

· Solution3: introduce a new Class 2 S1AP message from eNB to MME to carry the UL small data packets.

· Solution4: introduce a new Class 2 S1AP message from MME to eNB to provide the MME UE S1AP ID
· Solution 5: always send DOWNLINK NAS TRANSPORT message (may without payload) upon receiving the INITIAL UE MESSAGE messages.

Based on our analysis, we listed our views for the solutions in the table below.

	Solution
	Our views

	Solution 1: Use INITIAL UE MESSAGE to carry the following UL data packets
	The description of INITIAL UE MESSAGE in S1AP spec “This message is sent by the eNB to transfer the initial layer 3 message to the MME over the S1 interface.”

Using consecutive INITIAL UE MESSAGEs for multiple uplink data transmission makes the S1 signalling flow a bit strange, different with the signalling flow being used today, and the handling of consecutive INITIAL UE MESSAGEs may need to be specified.
“RRC Establishment Cause” is a mandatory IE in this message, it’s not needed for the following UL data transmission.

	Solution 2: the MME S1AP UE ID could be ignored in the UPLINK NAS TRANSPORT message, by introducing one bit flag.
	Using this solution, MME cannot identify the UE context via a pair of S1AP ID as MME S1AP ID is not valid in UPLINK NAS TRANSPORT message, need MME to identify the UE via eNB S1AP UE ID and some other information, e.g. ECGI. Therefore some impact to the implementation of MME is foreseen.
And to my understanding, the flag is not really needed for this solution, MME can know MME S1AP UE ID is invalid base on implementation.

	Solution3: introduce a new Class 2 S1AP message from eNB to MME to carry the UL small data packets.
	Handling of the new message in eNB and MME need to be specified, and specification impact to S1 is a little big.

It’s workable but not preferred.

	Solution4: introduce a new Class 2 S1AP message from MME to eNB to provide the MME UE S1AP ID
	Handling of the new message in eNB and MME need to be specified, and specification impact to S1 is a little big.

It’s workable but not preferred.

	Solution 5: always send DOWNLINK NAS TRANSPORT message (may without payload) upon receiving the INITIAL UE MESSAGE messages.
	Benefits:

· The eNB can be indicated the successful establishment of signalling connection. 
· MME S1AP UE ID can be assigned via the Downlink NAS Transfer message, so the following uplink data can be transferred via UPLINK NAS TRANSPORT message as usual. 

· The S1 signalling flow is same as is today. 

Drawbacks:

· Using this solution may delay the transmission of multiple uplink data packets a little bit compared to solution 1, 2, 3. But the delay should be acceptable.
· NAS PDU is a mandatory IE in Downlink NAS Transfer message, how to set the IE in case of no payload is FFS, pending on the definition of the format for NAS PDU in CT1.


Base on the compare of the different solutions as above, we see the solution 5 should be the best choice for multiple uplink data transmission. 

Proposal 1: Always send DOWNLINK NAS TRANSPORT message (may without payload) upon receiving the INITIAL UE MESSAGE messages can be used for multiple uplink data transmission.
3   Proposals
In this paper, we analyzed the potential solutions for multiple uplink data transmission and gave the proposal:
Proposal 1: Always send DOWNLINK NAS TRANSPORT message (may without payload) upon receiving the INITIAL UE MESSAGE messages can be used for multiple uplink data transmission.
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