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1 Introduction
Currently three main ways of handling C-Plane in HeNB GW supported deployments are available.  They are presented in R3-082075, R3-081823 and R3-082653 (which derives from R3-082166).

These methods are different in terms of requirements on the nodes involved in the deployment and procedures needed to support C-Plane processes.  This paper attempts to compare the three methods and establish their advantages and disadvantages.
2 Discussion

Three proposals are available to address the problem of handling C-Plane in HeNB GW supported scenarios; they are described in R3-082075, R3-081823 and R3-082653.  
In R3-082075 it is proposed that the S1 setup procedures between HeNB and HeNB GW are handled by each node in a completely autonomous way, i.e. the HeNB can autonomously decide which eNB UE S1AP ID to allocate to the S1 connection, while the HeNB GW decides on MME UE S1AP ID.  The advantages of this procedure are that the S1 procedures are not changed at all.  The HeNB GW will be able to build a mapping table of eNB UE S1AP ID assigned by the HeNB (on the southbound interface) and eNB UE S1AP ID assigned by the HeNB GW (on the northbound interface), which can be used for S1AP message routing purposes.  However, in the proposed solution the HeNB GW will have to change the eNB UE S1AP ID of a S1AP message when forwarding it to the MME.  This is because the eNB UE S1AP ID chosen by the HeNB is not necessarily unique within the rage of IDs used with MMEs in the pool (namely the HeNB is not able to choose a unique eNB UE S1AP ID).  This would make processing of S1AP messages time consuming (increasing the overall C-Plane delay) and it would increase the processing load on the HeNB GW.  
In R3-081823 it is proposed that SCTP connections are decoupled from S1AP connections and that one SCTP connection can be used to transport S1AP messages for multiple S1AP connections.  The advantage of this proposal is that it consists of a sensible way of reducing scalability effects in cases where there are many HeNBs connected to a HeNB GW and where the GW has to relay S1AP messages to the MME.  However, due to the one to many type of association between an SCTP connection and S1AP interfaces, this solution does not allow to identify to which HeNB S1AP messages belong within the same SCTP connection.  The solution therefore requires each S1AP message to include an identifier that specifies the HeNB that generated the message.  This identifier is proposed to be the eNB ID of the HeNB and because eNB IDs can be of two formats (28 bits or 20 bits) there will also be the need to add a eNB type identifier in each S1AP message.  The solution also proposes to include MME identifiers such as GUMMEI in each S1AP message, in order to allow the HeNB GW to understand to which MME an S1AP message shall be routed.  Hence, each S1AP message will be increased by 30bits for GUMMEI + 28 bits for eNB ID + one bit for eNB ID type, i.e. each S1AP message will be increased in length by 59 bits and will have to be changed with respect to its current structure.  As a consequence of the one to many association between SCTP connection and S1AP connections this proposal will imply high S1AP PDU processing at the HeNB GW because the HeNB GW will need to inspect each S1AP message and derive the eNB ID type, the eNB ID and the GUMMEI contained in the message in order to route it to the right destination.
In R3-082653 the proposed solution to C-Plane handling is to include a range of unique eNB UE S1AP IDs selected by the HeNB GW in the S1 SETUP RESPONSE message sent from the HeNB GW to the HeNB.  Whenever a UE dedicated S1 needs to be established the HeNB will select an eNB UE S1AP ID from such range.  The main idea behind the proposal is that of generating no impact on the MME, to leave the S1AP procedures engaged with the MME unchanged, minimising changes on the S1AP between HeNB and HeNB GW and reducing the amount of S1AP PDU processing and processing delay at the HeNB GW to the minimum.   By allowing the HeNB to use a unique eNB UE S1AP ID this technique allows the S1AP between HeNB and HeNB GW and the S1AP between the HeNB GW and the MME to have the same eNB UE S1APs ID and MME UE S1AP IDs, therefore avoiding any change to the S1AP identifiers at the HeNB GW whenever an S1AP message is relayed.  The proposed technique also allows to route S1AP messages based on SCTP type routing without need for the addition of extra identifiers in S1AP messages.  However, the technique introduces changes to the S1 SETUP procedure between HeNB and HeNB GW and it needs to be supported by a new process internal to HeNB and HeNB GW for eNB UE S1AP ID assignment.       
2.1 Comparison between different techniques for C-Plane Handling
	
	Advantages
	Disadvantages

	R3-082075 Proposal
	· No changes to current S1AP procedures 
	· HeNB GW needs to process each S1AP message and change eNB UE S1AP ID and MME UE S1AP ID according to the message routing
· Large amount of mapping data to be stored in HeNB GW in order to be able to route S1AP messages correctly 

· HeNB GW needs to inspect and process all S1AP message to understand from which HeNB they come from and how to route them

	R3-081823 Proposal
	· Reduction of scalability problems due to high numbers of SCTP connections
	· Changes to all S1AP messages due to the need for HeNB identifiers (i.e. eNB IDs) and MME identifiers (i.e. GUMMEI) in each S1AP message
· Need for eNB ID type indicator in each S1AP message

· HeNB GW needs to inspect and process all S1AP message to understand from which HeNB they come from and how to route them
· Impact on MMEs due to the addition of extra identifiers to distinguish between different S1 connections



	R3-08xxxx Proposal
	· No impact on MMEs
· No impact on S1AP procedures involving MMEs
· Low S1AP PDU processing at HeNB GW due to message routing based on SCTP routing maps

· Low S1AP PDU processing at HeNB GW as it is not needed to modify S1AP messages

· Limiting impact on S1AP to the S1 SETUP RESPONSE message from HeNB GW to HeNB
	· Introduction of a new field in S1 SETUP RESPONSE
 


3 Conclusion

In section 2 the advantages and disadvantages of the main procedures proposed for C-Plane handling in HeNB GW supported deployments are analysed.  It appears that the solution proposed in R3-08xxxx is the most advantageous and the one with less impact on the current standard.  
It is proposed that the solution in R3-082653 is added in TR3.020 section 7.2 (agreements for LTE HNB) as the favourite solution for C-Plane handling.
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