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1. Introduction

In RAN3#53 TNL functionalities for the Control and User Plane on the S1 and X2 Interface were discussed in [1] and various Control Plane Transport Options were presented in [2]. In this contribution we further discuss the need for having a Relay Function in the Control Plane on the S1 interface and suggest different options for realising it.
2. Discussion

The various Control Plane Transport Options for S1 and X2 interface presented in [2] as shown in Figure 1. Out of these options it was considered to take the SCTP based options c and d further because of the drawbacks of SS7 based options. 

Figure 1: Control Transport Plane Options
If full meshed network topology is configured for the eNB as shown in Figure 2 then the eNB could simply send the messages directly between the eNB using the SCTP association hence there is no need of any relay functionality through the S1 interface and the TNL protocol stack structure on the X2 interface would be where X2 Control Plane protocol is placed on top of SCTP.

[image: image1]
Figure 2: Full Mesh Connection Configuration
However, for the full meshed connection configuration the number of association that needs to be created and maintained would be significantly large (nC2). Since one pool area would have significantly large number of eNB in the network, it is clear that for such a meshed configuration, a large number of associations need to be maintained and this could be a drawback.
Alternatively, a Tree Connection configuration could be adopted where there will be no physical X2 connection between the eNB.  However, a logical connection eNB is essential to be configured. With such a configuration, a eNB need not maintain associations for the eNBs that is not directly connected to it in a meshed way. Though, for such a Tree Connection Configuration it would be essential to have a protocol with relay functionality through the aGW as shown in Figure 3 to transfer the HO procedure related and inter eNB RRM signaling related messages.

[image: image2]
Figure 3: Tree Connection Configuration
However the Tree Connection Configuration may not be very practical and in actual practice we may have a combination of “Mesh + Tree” connection shown in Figure 4. For such configuration, a logical connection eNB is essential to be configured between eNB that are not connected in a meshed connections and would require similar protocol with relay functionality through the aGW as for the Tree Connection Configuration.

[image: image3]
Figure 4: Mesh -Tree Connection Configuration
Considering the benefits the Tree connection configuration has, the possibility of having such a configuration should not be ruled out and should be taken into consideration while deciding upon the Control Plane Transport options. 
Then the question arises what possible mechanism could be considered for relaying the messages from one eNB in a tree connection configuration. Following possibilities could be considered for relaying the messages from the Source eNB to Target eNB
1. Using IP Address Routing

2. Routing at the RNL level

3. Having relay function between SCTP and RNL 
4. Using SUA at TNL
If IP address routing is used the problem is that there needs to be a pre configured association between the two eNB which would topple the advantages of the Tree Connection Configuration. For the second alternative, the RNL (Control Protocol) needs to have either connections control or address routing based on the eNodeB ID and the aGW route the messages to the target eNB. Out of the remaining two using SUA seems to be attractive because SUA Supports Address Mapping Function (AMF) to route the messages to the next or destination node through GTT mechanism such as address mapping with IP address.

3. Conclusion
In this contribution we discuss the three possible network configuration deployment scenarios regarding connections between the eNB in EUTRAN. Fully meshed connection configuration has the disadvantage of maintaining large number of associations within eNB to which it is connected. Alternatively, the Mesh - Tree Connection configuration could be considered where a logical connection between eNBs through the aGW could be configured to reduce the no of associations to be maintained by each eNB. However, for having such a logical connection a relay function is necessary, which could route the messages from the source eNB to the target eNB. 
Hence, our intention is to discuss further the need of having a relay function for different possible deployment scenarios before we conclude to have “only SCTP” TNL protocol for LTE. We present different options available for incorporating such a relay function and would like to discuss which option seems to be beneficial if we were to incorporate this relay functionality.
It is proposed to capture the text form the discussion section into the RAN 3 internal TR.
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