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1 Introduction

This document proposes enhancements to the HeNB architecture options available in R3.20.
2 Discussion

During RAN3#58 it was agreed that a possible architecture for deployment of HeNBs in LTE could be based on the presence of a relay node called HeNB Gateway sitting between the HeNBs and the EPC.  Such architecture is described in section 6.1.2.3 of [1]. The HeNB GW provides the following functionalities (as described in [1]):

· The HeNB GW appears as a C-plane and U-plane relay for dedicated S1 connections.

· The HeNB GW acts (from an EPC point of view) as a (macro) eNB, the c-plane interface is the S1-MME, the u-plane interface is the S1-U (as shown in the figure above). The Home eNB GW acts towards the Home eNB as a single EPC node.

· The HeNB GW ensures S1-flex connectivity for the HeNB and is able to provide a 1:n relay functionality (a single HeNB to n MMEs). 
· The HeNB GW registers towards a pool of MME(s) when put into operation via the S1 setup procedure.  

· HeNB GW supports setup of S1 interface with the HeNBs.

The HeNB GW functionalities described above are essential for such architecture to be deployed.  However, there are many functional aspects of this architecture model that need to be analysed and refined in order to make such solution a viable one.  Examples of areas in need of more analysis or refinement are:
· Identification of HeNB GW and routing towards it
· Coordination at the HeNB GW of S1AP IDs and TEIDs involving HeNBs 

· Support of multiple operators from the same HeNB GW, i.e. enabling HeNB GW to connect to MMEs of different PLMNs
· Support of redundant HeNB GW in order to eliminate single point of failure problems

In this paper the first two enhancement areas will be treated, while the last two will be treated in R3-08xxxx (reference to the other paper ????).

2.1 Identification of HeNB GW and routing issues
The HeNB GW is the only node visible by the EPC, i.e. EPC sees the HeNB GW as a macro eNB and HeNB GW sees HeNBs as base stations.  As a consequence, mechanisms need to be in place in order to identify a HeNB GW and to route signalling messages to it.  The following solution is proposed in order to address this problem.
· As described in section 6.1.2.3 of [1] the HeNB Gateway needs to be able to provide a 1:n relay functionality between a HeNB and a pool of MMEs.  At the same time the HeNB GW should be a stateless node, i.e. it should not keep mapping between UEs or HeNBs served within its domain of operation and core network elements.  Consequently, connectivity to the HeNB GW cannot be based on TNL addresses only (think of 2 UEs being registered in different MMEs of an MME-pool).  Hence, the provision of global node-IDs at S1AP protocol level becomes absolutely necessary and should be available for HeNB GWs. 

· A specific Tracking Area Identity, consisting of a TAC within a certain range of specific Tracking Area Codes and indicating CSGs and/or Home access, should uniquely identify a HeNB GW together with PLMN Identities towards the CN.  In other words, a HeNB GW shall be uniquely associated a TAI.  Such TAI could be indicated to th eHeNB GW during the automatic setup. 

· The HeNB GW, acting as a (macro) eNB towards the CN nodes, might necessitate to identify itself at automatic S1 setup with a specific Identification parameter.  Such parameter could be a Tracking Area with a specific Tracking Area Code (a single specific TAC or out selected from a set of dedicated “home” Tracking Area Codes). This might be information provided on the BCCH broadcast by the HeNBs served by the HeNB GW.

2.2 Coordination of S1AP IDs and TEIDs involving HeNBs at the HeNB GW
When tunnels are setup between HeNBs and core it sould be possible to avoid conflicts with the TEIDs selection, especially in cases when the TEID is allocated by the HeNB.  This is because the HeNB will not have visibility of the available TEIDs.  The HeNB GW could help resolving cases when a TEID is assigned to one HeNB as well as to a different HeNB/eNB.
The following solutions are proposed:
· In the case TEIDs are allocated by the S-GW there should not be conflicts as the S-GW should be able to choose unused TEIDs.
· In the case TEIDs are allocated by the HeNBs there will be the need of a TEID translation at the HeNB-GW side, as the GW acts as a single node and the ranges selected by the HeNBs may overlap with already used TEIDs in the PLMN (dependent on implementation specifics). 
A possible solution would be to co-ordinate/control TEID assignment by the CN at the HENB GW, hence signal towards the HeNB the range of (DL) TEIDs it is allowed to allocate at setup.
The same problem of clashing TEIDs might be encountered with S1AP IDs at S1AP setup.  In this case th eHeNB GW could fulfil the function of coordinating assignment of S1AP IDs.  It is however envisaged that the MME provides ranges of S1AP IDs to be used by each HeNB GW.

· It might be advantageous to enable MME(s) to provide with ranges of unique eNB S1 AP IDs per HeNB GW, which necessitates a coordination function at the HeNB GW, i.e. the HeNB needs to be provided with an allowed eNB S1 AP ID address range at HeNB operation start (during S1 setup procedure)

3 Conclusion

This paper addressed enhancements to the HeNB architecture proposed in section 6.1.2.3 of [1].
4 Proposal

It is proposed that the enhancements described are discussed and included in the text of [1] section 6.1.2.3
5 References
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