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1. Introduction
HNB GW is mandatory in 3G HNB architecture, and RAN3 has discussed HNB GW discovery procedure and decided that it is HMS who provides serving HNB GW and serving Security Gateway to the HNB. However, HeNB GW is not mandatory at present for LTE HNB.
This paper discusses problems in scenario of HeNB connecting to MME directly when HeNB GW is not deployed in network.
2. Discussion 

For 3G HNB, as HNB GW is mandatory in the network, detail of HNB specific treatments is concealed from CN nodes behind HNB GW. SGSN only needs to handle Iu signalling and GTP-U packets from / to HNB GW, which entity also belongs to operator.  CN nodes of mobile operators behind HNB GW can be isolated from most potential risks, which come from large numbers of HNBs owned by customers and their uncertain behavior including intentional attack and unintentional disturbing.  Also, the HNB GW discovery procedure is unseen to CN nodes.

For LTE HNB with HeNB GW deployed, almost the same advantages and disadvantages can be achieved like 3G HNB Architecture. 
But, if LTE HNB connects to MME directly without HeNB GW deployed, some aspects should be estimated:

First, the HNB GW Discovery Function for 3GHNB will become MME Discovery Function for LTE HNB, which means MME deployment information will be stored in HeMS. Before a LTE HNB initiates S1 connection, it shall get MME address(es) from initial (or Serving) HeMS. As the number of HeNB is comparable with the number of mobile user equipment, the handling of HeNB SCTP connectivity and S1 management messages for MME are also load wasting. If MME load balance for HeNB S1 connection, which is dynamic, is required or network deployment changes, MME load information shall be sent to HeMS.  It will raise new interface requirement between MME and O&M system. If the method of static serving MME address(es) configuration in HeMS for HeNB is applied, the validity of current MME load balance mechanism for macro network will be weakened.  As both HeNB and macro eNB directly connect to the same MME, the handling of HeNB SCTP connectivity and S1 management messages may also be burdensome for the MME. One of the solution for static configuration is to reserve part of processing capacity of MME for HeNB, and the rest processing capacity is used to calculate Relative MME Capacity in the MME pool for macro eNB. However, while the reserved processing capacity of MME is not utilized by HeNBs, macro eNBs also could not make use of it, which will result in processing capacity waste.
Second, as the connection establishment of HeNB is due to owner’s operation and the behaviour of HeNB device, large number of frequent rule-less SCTP association connections and S1 management messages could be handled by MME. For example, when a HeNB owner want to debug the problems in his (or her) home network, the HeNB may be restarted constantly by the owner. When a HeNB device is malfunctioning, auto re-connection configuration in the device may make the HeNB to re-build SCTP association and send S1 management messages to MME. If the malfunction happens when owner is not at home and no UE is connected to the HeNB, nobody will get to know the condition and then stop connection attempt of the device. The HeNB may continuously retry connections. The MME has to deal with all the SCTP association establishment and S1 Setup Request.
The discussion above shows that the some aspects of network load balance and client device specific behaviour of HeNB, which will have some impact on the interface of network, function and performance of MME, shall be estimated when HeNB directly connects to MME. If the issue is confirmed and the impact is considered significant, it is proposed to make HeNB GW mandatory. 
3. Conclusion and Proposal 
It is proposed to estimate issues and impacts on MME and O&M system in deployment scenario of HeNB directly connecting to MME. If the impacts are significant, it is proposed to make HeNB GW mandatory between HeNB and MME.
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