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1 Introduction 

Usage of HeNB Gateway has been discussed in previous RAN3 meetings. Three main reasons to introduce HeNB Gateway have been identified in earlier contributions:

a) sheer amount HeNB-s potentially connected to EPC may pose connectivity challenge for EPC;

b) lack of S1-flex support in HeNB; and

c) desire to minimise inter-MME handovers due to arrival to/departure from Home Zone.

While the assumptions listed above may be valid for number of HeNB deployment scenarios, we would hereby argue that there are alternative deployment scenarios where at least some of the assumptions are invalid.
2 Problem description and proposed solution
2.1 HeNB usage scenarios

The following HeNB deployment scenarios have been proposed in ‎[3]: 

a) single cell home;
b) single cell semi-public access point;
c) multi-cell home/small office;

d) multi-cell enterprise/campus.

Common denominator for all those usage scenarios is closed subscriber group. 

2.2 Architecture dependence on number of HeNB-s in the network

Although some mobile network operators may provide services for all of the described usage scenarios, there will always be operators that concentrate only one or few of those HeNB usage scenarios. The offered HeNB usage scenarios in combination with the size of (potential) subscriber base define the number of (potentially) connected HeNB-s to the mobile network operator’s EPC. It should be further noted that usage scenario (d) above is very similar to pico-cell usage scenario with additional restriction in served subscriber group. Hence, the number of HeNB-s connected to EPC depends on supported usage scenarios and may vary from few hundreds or thousands to millions.
Now, considering the lower range of HeNB connectivity to the mobile operator’s EPC and the HeNB usage scenario(s), it would be costly to require the mobile operator to add an additional node, HeNB Gateway, to the LTE RAN. Further, such requirement would violate the principles that were driving the selection of flat RAN architecture for LTE ‎[4]. Therefore it shall be possible to connect HeNB to the EPC without usage of HeNB Gateway.

2.3 Addition and/or removal of HeNB Gateway

Number of deployed HeNB-s in the mobile operator’s network grows over time due to more subscribers taking up the service and/or the mobile operator extending the service to new usage scenarios. That may, indeed, motivate the introduction of HeNB Gateway to the network. Full advantage of the HeNB gateway could only be realised if the existing HeNB-s are also connected to the HeNB Gateway. In order to enable smooth introduction of HeNB Gateway to the RAN, there shall be no need for additional functionality
 on the already installed base of HeNB-s and EPC.
Also opposite scenario could be true, i.e. the HeNB Gateway is initially deployed because it provides more cost effective deployment in comparison with higher connectivity capacity of EPC. It is assumed that over time capacity of EPC deployed by mobile network operator will increase. That may lead to possibility to simplify network structure by eliminating HeNB Gateway as the capacity of EPC is sufficient to serve all eNB-s in the network including HeNB-s. Therefore it shall be possible to remove HeNB Gateway from the network without need for additional functionality
 on the already installed base of HeNB-s and EPC.
3 Conclusion and proposal
Based on the discussion in chapter ‎2, we here by propose to agree on the following requirements on HeNB Gateway and add to chapter 4.2.2.2 in ‎[5]:

1) Usage of HeNB Gateway shall be optional as EPC and HeNB connectivity needs depend on offered usage scenarios, size of user base, capacity of MME-s and/or functionality supported by HeNB-s;

2) It shall be possible to introduce HeNB Gateway to the network without addition of functionality to the installed base of EPC nodes and HeNB-s;

3) It shall be possible to remove HeNB Gateway from the network without addition of functionality to the installed base of EPC nodes and HeNB-s.
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