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1. Introduction
HNB-GW is a mandatory network node in the 3G Home RAN. 

Its major role is to act as HNB concentrator towards the core which does not have to directly interface the huge number of connected HNBs.

In an enterprise scenario, it can be expected that intra HNB-GW UE relocations between HNBs will happen quite often. If such events was visible to the core it would dramatically increase the signalling load at the core as well as the execution time of such procedure. 

It is therefore recommended to handle as much as possible intra-GW relocation within the RAN. On the other hand, this should not cost too much complexity to the HNB-GW. 
2. Discussion
So far, the only way for handling an intra HNB-GW UE relocation without CN involvement is via the standard RANAP relocation messages ([1]):  

HNB-GW has to intercept the RANAP Relocation messages from source (target) HNB and generate the appropriate RANAP Relocation messages to the target (source) HNB. 

For generating the appropriate RANAP message, HNB-GW needs to know all the information about the UE context to relocate, i.e. it needs to act as a core network.  

In particular, for each RAB to relocate HNB-GW needs to know all related parameters (e.g. data volume), user-plane mode (e.g. RFCIs for RABs in user-plane support mode); PDP type; alternative RAB parameter etc. These information needs to be kept for all RABs established in all controlled HNBs.

HNB-GW is requested to store such information (and to keep it update, e.g. for data volume report) during the life time of each RAB. On the other hand, such information is already available at the source HNB and could therefore be delivered to the target only at the appropriate point in time. 

It should be also remarked that the exchanged RANAP messages will double in case both CS and PS RABs need to be relocate with the consequence of longer execution time and failure conditions to be resolved. 

3. Way forward
Forcing the HNB GW to act as the Core Network is not viable in terms of overall complexity. Besides the complexity, this is also inefficient because that same information and functionalities are replicated in different network nodes.
On the other hand, HNB-GW offers a natural bridge between two connected HNBs, appearing as a natural “direct” interface between them which could be exploited for having efficient intra-GW mobility scenarios. 

Therefore, it is believed that the current solution for HNB GW terminated mobility available in Release 9 is a plausible starting point for enterprise mobility.  However, it is felt that there is room for improvement in the next releases, without affecting the core nor asking the HNB-GW to replace the core. 

Such improvements can be achieved acting on the Iu-h, without the need of having a direct physical interface between the HNBs.

In light of the above the current solution for HNB GW terminated mobility available in section 5.7.2 of [1] shall be considered as one of the possible baseline solutions for future intra HNB GW mobility scenarios.  Such solution shall not prevent future enhancements at Iu-h level, aimed at easing the HNB GW complexity.  Failure to do so will imply a gradual implementation of all core network functionalities in the HNB GW, making it a very costly and complex network node.

4. Conclusions
This paper described the consequences of HNB GW terminated RANAP procedures in terms of impact on HNB GW complexity and mobility procedures efficiency.  

It was quickly explained how such procedures can be optimised by improving the Iu-h interface.
In order to allow such future optimisation the following is proposed:

Proposal: To allow the use of Stage 2 solutions for HNB GW terminated mobility procedures as described in [1] without preventing such procedures to be enhanced in the future via Iu-h optimisation 
The changes need to support the proposal above are captured in [2]
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