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Introduction
There has been several proposals [1][2] on the Early Data transmission and some concerns have been raised about the interaction between the control and user plane and the lack of “clean split” between the MME and UPE functions.   The other proposals like buffering in the eNB may not bring the same benefits.  If the direct establishment of the user plane using user data is considered not a “clean” solution in terms of functional split, this contribution looks at an alternative proposal which can address the concerns and still brings most of the benefits in terms of latency.
Discussion

As discussed in [3], strictly following the sequential process of RRC followed by NAS followed by bearer re-restablishment can introduce additional latencies for the first packet.   This can be avoided by allowing the UE to send uplink packets before the completion of the signalling with the aGW for the set up of SAE bearers and RBs.  

A simple way to avoid the delay involved in signalling with the aGW is to set up a RB with “pre-defined” QoS as soon as the network receives the initial RRC connection request for a RB re-establishment.  The Service request procedure still applies.  However, the eNB does not wait for the response from the aGW before establishing a RB.  The UE is then allowed to send user data on this RB which is then forwarded to the UPE using a “pre-defined” tunnel.   On receipt of the bearer details from the aGW, the eNB then reconfigures the established RB to the required QoS.  
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The finer details of the proposal

While there are several possibilities on how this is applied, for completeness, we list one possible implementation example.  This does not of course preclude others.
The eNB indicates if Early bearer establishment is turned on for this RRC connection establishment in the RRC connection control messages.  By using the Bearer parameters as described below, we don’t need any explicit specific bearer establishment messages to be exchanged.

The QoS for the initial bearer could be signalled to the user any time prior to the user going Active.  This could for example be signalled to the UE during the last Active session.  This QoS will then need to be common for all users across at least the Tracking Area.    Or it could be broadcast – but it would mean that the UE needs to read the broadcast channel before accessing the cell.  

The UPE id must be provided by the UE to route the packets to the correct UPE.

It is not essential that the bearer carrying data is the “default” bearer that is set up at the time of the Attach.  However, to provide the flexibility will require an additional IE to identify the logical channel for the data packet.  This is discussed in more detail in [3].
The amount of Early data that the UE sends is always under network control.   
The solution then provides the flexibility for the operator to fine tune the network based on new application requirements.

Summary
The proposal [1] to use “user data” in the initial message to also trigger the transition from Idle to Active is the quickest way to send initial user data and we support it.  

This contribution looked at an alternative proposal for Early User data if it is felt that solution in [1] is not clean solution.  This proposal does not introduce additional cross functional interaction in [1].  

The main difference compared to the normal set up is that the SAE bearer is established immediately after completion of the RRC procedures before the response from the aGW using a pre-configured QoS.  

It is flexible and use of the Early SAE bearer and the amount of data transferred remain under operator control.

The additional complexity in terms of specifications is limited to carrying an additional UPE id, possibly a logical channel id (if the flexibility to have data on any SAE bearer is used) and the QoS for the Early bearer.  
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