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1
Introduction
In the RAN#47 plenary a new work item was approved focusing on mobility enhancements between HNBs. One of the reasons for the approval of such WID is to improve the performance of mobility procedures between HNBs served by the same HNB GW and to reduce relocation signalling at the CN. 

Such requirements can be addressed either by reusing existing procedures and allowing them to terminate at the HNB GW or by enhancing the procedures currently available, allowing either direct signalling between HNBs via the HNB GW or signalling between HNBs via a direct HNB-HNB interface.

In this contribution the problems arising with pure termination of existing RANAP procedures at the HNB GW are explained and a way forward for an alternative mobility enhancement solution is proposed. 
2
Problem Description
The previously proposed solution for handling intra-GW UE relocation without CN involvement adopts RANAP relocation messages terminated at the HNB-GW.  In such scenario the HNB GW behaves like the core network, namely: it terminates the RANAP Relocation messages from source (target) HNB and generates the appropriate RANAP Relocation messages to deliver to the target (source) HNB. 

In the above scenario, due to its CN role, the HNB-GW needs to know a high amount of information about the context to relocate, which is normally known only at the CN and at the source HNB. 
Some of the information the HNB-GW needs to store are as follows: 

-
For each RAB to relocate: RAB Identity; data volume report; user plane mode; PDP type; alternative RAB parameters (Traffic Class, RAB Asymmetry Indicator, Maximum Bit Rate, Guaranteed Bit Rate, Maximum SDU Size, Delivery Order, Transfer Delay, Traffic Handling Priority, ARP); NAS Synchronisation Indicator (when available); for RABs in Iu user plane support mode, the RFCIs agreed with the core
-
For each relocated UE context: integrity protection; encryption information; UE aggregate maximum bit rate
Considering the large number of HNBs which can be connected to one HNB-GW, it is easy to imagine that the number of times the HNB GW will have to store the list of information for each bearer and for each UE will be very high.
In fact, there will be one instance of such information for each bearer supported by each HNB. This information will have to be processed and used by the HNB GW for each intra HNB GW relocation. It should be pointed out that the relocation procedures double in number in case both CS and PS bearers need to be relocated.

Given the non-scalability of storing per bearer and per-UE information at the HNB GW, it is believed that alternative solutions to simple termination of RANAP relocation procedures at the HNB GW need to be found. 

Potential solutions could either consist of transferring needed information from source HNB to target HNB without HNB-GW involvement or providing this information to the HNB-GW only at the point in time when it is needed, hence avoiding long term storage/maintenance. 

The way forward presented here proposes a procedure for handling intra HNB-GW mobility both for cell relocation (in CELL_DCH) and cell update (CELL_FACH), where all needed information is transferred to the target HNB without HNB-GW having to store it or having to act as the CN (i.e. no need for the HNB-GW to generate RANAP relocation messages). 
Such way forward applies to cases where relocation procedures are run via the HNB GW, e.g. by reusing the Iuh interfaces between source HNB <-> HNB GW and between  HNB GW <-> target HNB, but it can be easily re-used in case a direct interface between HNBs is adopted and relocation procedures are directly run between HNBs.
3 Proposal Description
The proposal for Intra HNB GW enhanced mobility relies on the communication of relocation parameters directly from source HNB to target HNB, transparently to any node eventually bridging between the two (i.e. HNB GW). 

If we take the scenario where the HNB GW is assumed to bridge between HNBs, the solution could rely on the existing interfaces between HNBs and HNB GW, namely the Iuh. 

Over the Iuh interface, HNB and HNB GW exchange information via the HNBAP protocol. HNBAP could be enhanced with additional procedures/messages to allow the source and target HNBs to exchange the relocation information, transparently with respect to the crossed HNB GW. 
Figure 1 provides a non exhaustive message sequence chart demonstrating the main concept of this proposal.


[image: image4.emf]
Figure 1: HNB GW transparent HNBAP enhanced relocation (in CELL_DCH) 
In figure 1 the messages in blue represent the additional procedure envisaged in HNBAP to enable HNB GW transparent relocation. The key element of the procedure is the use of a transparent container in HNBAP messages designed to perform intra HNB GW enhanced relocation.
Such transparent container can be used to transport all the RAB and UE information needed during relocation from the source to the target HNB. 
The Relocation Request transparent container could contain information similar to those contained in the RANAP ENHANCED RELOCATION INFORMATION REQUEST IE contained in the RNSAP ENHANCED RELOCATION REQUEST message, namely RAB IDs, RAB Parameters, Data Volume Reporting indication, User Plane Information, Integrity protection information, encryption information, UE aggregated maximum bit rate etc.
Similarly, the Relocation Ack transparent container could contain information similar to those contained in the RANAP ENHANCED RELOCATION INFORMATION RESPONSE IE contained in the RNSAP ENHANCED RELOCATION RESPONSE message, namely list of RABs setup successfully, list of RABs failed to be setup, data forwarding information etc.  

Following such approach the HNB GW does not need to store per bearer and per UE information for each connection established in the controlled HNBs.

In a similar way the procedure can be extended to support cell update procedures (CELL_FACH). Figure 2 shows the principles at the basis of the Cell Update procedure.   
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Figure 2: HNB GW transparent HNBAP enhanced relocation (in CELL_FACH)

While the relocation messages are the same as those described in the previous scenario, the HNBAP CONTEXT RETRIEVE REQUEST message serves the purpose of communicating parameters such as target HNB id and UE U-RNTI received from the UE with the Cell Update between source HNB and target HNB.

Again, the procedure does not require the HNB GW to either terminate procedures and to generate new procedures or to store RAB and UE parameters needed in the process of cell update.

It needs to be noticed that the concept behind adopting procedures relying on the use of transparent containers can be easily extended to cases where a direct interface is established between source and target HNBs. The structure of the relocation messages can be essentially the same, allowing for an easy reuse of already specified message structures such as those used for enhanced relocation in RNSAP.

Conclusion

This paper explains the issues arising by allowing RANAP termination at the HNB GW for the purpose of performing relocation without the support of the CN. The paper highlighted how such solution is non-scalable and is of high impact to the HNB GW.

The paper presents a conceptual solution based either on the reuse of the Iuh interface or based on the adoption of a new direct interface between HNBs. 

The proposal is to adopt relocation signaling procedures using transparent containers similar to those used in RNSAP enhanced relocation procedures. These containers are similar (if not identical) to the already defined RANAP ENHANCED RELOCATION INFORMATION REQUEST IE and RANAP ENHANCED RELOCATION INFORMATION RESPONSE IE and allow to carry all the information needed during the relocation procedure between source and target HNB without the need for the HNB GW to store and maintain such information permanently. 

The paper also shows how the proposed concept can be aplied to both CELL_DCH and CELL_FACH mobility.

The paper therefore proposes the following:

Proposal: It is proposed to discuss the issues concerning the HNB enhanced moblity scenarios and to adopt a way forward based on communication of relocation information between source and target HNBs transparently to the HNB GW.  
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