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1   Introduction 
The contribution summarizes the offline discussion on the X2-Proxy.
2   Problem Statement
The email discussion aims at answering the question to which extent an X2-proxy can be used to address scalability issues for eNBs supporting X2 mobility towards/from HeNBs.
3   X2-Proxy definition

An X2-proxy, if deployed, resides in the HeNB-GW and provides X2 proxy functionality between HeNBs connected to the HeNB-GW and the eNBs. 

The X2 proxy functionality includes 
-
passing UE-dedicated X2 signalling messages between X2-connected eNBs and HeNBs. 
-
supporting the establishment of X2-connectivity between eNBs and HeNBs.

-
terminating non-UE-dedicated signaling - both with the HeNB, and with the eNB.  
4   Comparison 
	
	Direct X2
	X2-proxy

	Scalability
	eNB need to maintain one SCTP/X2 for each neighbouring eNB/HeNB.
	eNB need to maintain a single SCTP/X2 through X2 proxy to address all neighbouring HeNBs connected to that X2 proxy, one additional direct SCTP/X2 per neighbouring eNB and one additional direct SCTP/X2 per HeNB that directly connects to MME (when such deployment exists).

	Impact on MME load
	Same
	Same

	Impact on eNB
	No new X2 functions.
	New function interworking with X2 proxy that may affect existing functions (e.g. X2 setup, eNB configuration update), and neighbouring cell handling* 

Need to support and manage two types of X2 handover and connections, either direct or via X2 proxy.

	Impact on HeNB
	No new X2 functions.
	New function interworking with X2 proxy that may  affect existing functions (e.g. on X2 setup, eNB Configuration Update), and neighbouring cell handling.* 

Need to support and manage two types of X2 handover and connections, either direct or via X2 proxy.

	Impact on IOT 
	The eNB need to perform IOT with different vendors of HeNBs for X2 (on existing scope of functions).
	The eNB need to perform IOT with the different HeNB-GW vendors for X2 (on new functional scope), and also with different HeNB vendors (on existing X2 scope of functions) for HeNBs if they directly connect to the MME. 



	Specification impact
	Only minor Stage-2 change to state that X2 HO is allowed between eNB and HeNB. 
	Stage-2 changes for the definition/functionality for X2-proxy, and the handling some procedure in particular the X2 common procedures. *

	Impact on O&M 
	When an HeNB is turned off, the HeNB-GW and the eNB will generate separate alarms for the loss of SCTP connection.

	When an HeNB is turned off, no impact to the eNB’s O&M. The HeNB-GW may only generate one alarm for the loss of the SCTP connection with the HeNB.

It is FFS whether there is any new requirement on O&M. 



	Impact from the dynamic change of the HeNB’s IP address 
	No impact?
	No impact?


* severity assessment pending on the detailed discussion on X2-proxy (e.g. X2 setup, handling of X2 procedures, etc) in RAN3#75 meeting.
5   Conclusion and Proposals
It is proposed to include Section 2-4 in the TR.
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