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1
Introduction
Three solutions have been proposed for the HeNB for the handling of user plane messages. This paper compares the pros and cons of these solutions and concludes.

2
Discussion
The three solutions can be categorized as follows: two have the GTW as a user plane concentrator node and use NATing, the third one is transparent.

Full NATing and Manipulation
The first solution is described in [1]. The 2 tunnels are terminated in the GTW. Mapping tables are maintained in the GTW both in UL and DL between the TEIDs on the HeNB-GTW interface and the TEIDs on the GTW-SGW interface.
The routing of UP messages is based on these tables. The TEIDs are manipulated (exchanged) during the routing.
Partial NATing and Manipulation
The second solution is described in [2]. Only an UL mapping table is necessary to exchange the UL TEIDs arriving at the GTW with the UL TEIDs corresponding to the SGW node towards which the message must be sent. The DL messages are routed automatically based on a partitioning of the DL TEIDs.
The advantage of this solution compared to the solution 1 is that there is only one mapping table and manipulation instead of two.
The drawbacks compared to solution 1 are however:

· less flexibility due to the pre-configuration rules for the DL TEIDs (dependence on HeNBs capacity),

· modification of S1AP on the HeNB-GTW interface (which is different from S1AP of the GTW-SGW interface).

Direct Tunnels
The key driver for control plane issue was the scalability issue due to the fact that an MME cannot sustain ten thousands of SCTP connections states. Therefore all the CP solutions had in common to implement a NATing as explained in R3-083250.

However for the user plane the situation cannot be compared: the UDP/IP stack is stateless. Therefore a non NATing solution is possible where HeNB and SGW exchange directly (via MME) their IP addresses and TEIDs per bearer: this solution 3 is called direct tunnels.
This “direct tunnels” solution makes the GTW fully transparent.
The drawback of this solution 3 is the handling of the path management messages. However solutions can be found like
· disabling the HeNB initiated echo requests,
· controlling the echo requests from the SGW.

3
Conclusion
This simple analysis has shown that the GTW concentration issue for the user plane is much different than for the control plane. There is no SCTP scalability issue for the user plane and therefore no necessity of a NATing in the GTW.
Therefore the “direct tunnels” solution is usable and avoids the implementation of mapping tables in a user plane concentrator node.
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