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1
Introduction
Three solutions have been proposed for the HeNB control plane for the handling of UE-associated signalling. This paper compares the pros and cons of these solutions and concludes.

2
Discussion
The key driver for the control plane is the scalability issue due to the fact that one MME cannot sustain ten thousands of SCTP connections states. Therefore all the three solutions have in common to implement a “NATing” function to route over SCTP.

Node ID Routing
The first solution includes a Node ID in all DL messages (HeNB-ID) and UL messages (MME-ID) in [1]. The NATing can be done in the GTW based on this Node ID i.e. to each Node ID corresponds an SCTP association to send the message to. Therefore the mapping table in the GTW is fairly simple for the UL and simply scales with the number of HeNBs for the DL (table anyway needed for LTE).
Partial per UE ID Routing and no Manipulation
The second solution in [2] uses a pre-allocation of ranges of UE connection identifiers (UE eNB IDs 24 bits) onto HeNBs during the S1 Setup procedure. For example, the 19 leftmost bits of the UE eNB ID are allocated for the HeNB and 5 bits for the users (32 users) of that HeNB.

For the DL messages, the NATing is based on those 19 leftmost bits of the UE eNB IDs which is thus equivalent to a Node ID routing (HeNB ID) like solution 1 above.
However for the uplink, the mapping towards the right MME SCTP can only be done on a per individual UE eNB ID basis because the pre-allocation cannot help.
Therefore, compared to solution 1 above, this solution has three drawbacks:

· For the uplink the mapping table in the GTW scales with the number of HeNB users whereas it is stable and limited for solution 1 if the number of MMEs is constant,

· S1AP protocol is not identical between HeNB-GTW and between GTW-MME (not full transparency),
· It is less flexible because of the pre-allocation rules (rules must be changed if HeNB capacity changes and HeNBs must be set to equal capacity),

However this solution doesn’t manipulate (exchange the UE IDs).
Full per UE-ID Routing and Manipulation of IDs
The third solution in [3] maintains mapping tables of UE eNB IDs and UE MME IDs for both the UL and DL.

The drawbacks are:

· the mapping tables scale with the number of UEs (like drawback 1 for solution 2 above). However worse than solution 2 because the scaling applies to the DL in addition to the UL.
· The UE connection identifiers are not only “inspected” for routing but also manipulated (exchanged) in this solution.

It doesn’t have the two last drawbacks of solution 2 but to the detriment of DL routing which is also based on UE IDs instead of Node IDs.
3
Conclusion
This simple analysis shows that the solution 1 based on Node ID routing outperforms the two others.
This solution was not possible for 3G HNB because one could not add 2 new IEs in existing RANAP messages but for LTE there is no strong reason to not add HeNB ID in every DL S1AP message and MME ID in every UL S1AP message to make it work. 
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