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1 Introduction 
Output from RAN3 #60 included a TR [1] that outlined a proposal for the functions of the Iu interface protocols and a functional split of these between 3G HNB, 3G HNB-GW & CN. It was noted that it was still FFS whether the RAB Establishment, Modification & Release function impacted the 3G HNB-GW or not.
This paper discusses potential solutions for handling aspects of these functions within the 3G HNB network and the associated impacts on 3G HNB & 3G HNB-GW.

2 Discussion

The establishment, modification & release of RABs is a critical function to enable the viable operation of a 3G HNB network. The role of the 3G HNB-GW in this function is currently FFS.

This paper provides further discussions on this issue.

The 3G HNB-GW is a logical entity which encompasses a number of functions, including: 

· a control plane function to interwork signalling messages between the Iu & Iuh interfaces

· a user plane function to interwork data PDUs between the Iu & Iuh interfaces.

While the internal architecture of the 3G HNB-GW is not to be standards defined, it is possible that these functions may be supported as separate discrete entities within the logical 3G HNB-GW in order to ease its implementation and to follow the overriding principle that control and user plane shall be independently scalable. Such an approach would be similar in philosophy to that followed by LTE in separating these functions between the MME & A-GW.
The separation of these functions introduces issues when handling some connection oriented RANAP messages. For example RANAP RAB Assignment & RAB Assignment Response messages from/to the CN, can include both signalling and user plane information. Hence a solution is required within the 3G HNB network to resolve the interaction between these functions. 

A 3G HNB network can consist of many thousands of HNBs and a key consideration in the deployment of such a network is to minimise the impact of the HNBs on the existing CN nodes, especially when taking into account that each HNB is uniquely addressable. 
For example the SGSN cannot have direct “knowledge” of all the 3G HNB IP addresses & GTP-u TEIDs. Hence a key role of the 3G HNB-GW is to act as a concentrator function and provide an “externally visible” IP address & GTP-u TEID to the SGSN, whilst hiding the IP addresses & GTP-u TEIDs of the 3G HNBs that are “internal” to the 3G HNB Access network. This is therefore essentially a “NAT-like” function.

When for example establishing a PS RAB, the user plane function of the 3G HNB-GW needs to perform certain tasks to bind the IP addresses and GTP-u TEIDs that are known to the SGSN, to the corresponding IP addresses and GTP-u TEIDs that are known internally within the 3G HNB Access network as follows:
· bind the SGSN user plane IP address & GTP-U TEID sent in the RANAP RAB Assignment Request, to a “virtual SGSN” IP address & TEID on the 3G HNB-GW that the 3G HNB can use as a destination for UL packets 

· allocate a “virtual RNC” IP address & GTP-U TEID on the 3G HNB-GW that is returned to the SGSN in the RANAP RAB Assignment Response as the destination address for DL packets
· bind this “virtual RNC” IP address & GTP-U TEID to the actual IP address & GTP-U TEID of the destination 3G HNB.

Similarly if a RAB is released the 3G HNB & 3G HNB-GW need to support a mechanism to release these bindings.

As outlined below there are different possible solutions for implementing such mechanisms with the 3G HNB network.

2.1 Internal to the 3G HNB-GW 
In this solution the 3G HNB-GW will intercept RANAP RAB Assignment messages from the CN and  perform a “NAT-like” function to replace the received “address” information from the CN with an internal “address” on the 3G HNB-GW which the target 3G HNB will use as a destination for UL packets. 
The 3G HNB-GW will then forward the RAB Assignment Message on to the target 3G HNB. 

Similarly the 3G HNB-GW will then intercept the RANAP RAB Assignment Response message from the 3G HNB and will replace the received “address” information from the 3G HNB with a new “externally visible address” on the 3G HNB-GW that the CN will use as a destination for DL packets

These functions are therefore likely to involve message exchanges between the control & user plane functions within the 3G HNB-GW.

This solution has the advantage of limiting these mechanisms to within the scope of the 3G HNB-GW. However it also has the disadvantages that:  

A. It adds extra functionality to the 3G HNB-GW, which will now have to decode all received RANAP RAB Assignment & RAB Assignment Response messages. Which is counter to the principle of keeping the 3G HNB-GW as simple as possible, and passing connection oriented RANAP messages through it transparently

B. Requires an interface between the 3G HNB-GW control plane and user plane functions that is likely to need standardisation, since they could be deployed as separate physical entities.
2.2 Via the 3G HNB
An alternative solution is to require the 3G HNB-GW to transparently forward received RANAP RAB Assignment messages from the CN to the destination 3G HNB,  which in turn would be responsible for updating the 3G HNB-GW user plane function with its own “address” information to allow a binding to be performed between this internally visible DL packet destination address and an externally visible DL packet destination address that will be returned to the CN. The 3G HNB-GW would in turn provide to the 3G HNB an internally visible UL packet destination address which it would bind to the associated UL packet destination address received from the CN node.
The 3G HNB would then generate a RANAP RAB Assignment Response message containing the DL packet destination address generated by the user plane function on the 3G HNB-GW, and would then forward the RANAP message transparently through the 3G HNB-GW control function to the CN.

The following message sequence diagram illustrates this concept.
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The advantage of this solution is that the impact on the 3G HNB-GW CP is minimised, supporting the principle of the 3G HNB-GW transparently passing connection oriented RANAP messages between Iu and Iuh interfaces, hence avoiding the need for a modified version of RANAP for the Iuh interface????.

In addition inter 3G HNB Handovers require a mechanism to “switch” a user plane stream from a source to target 3G HNB. This should be under control of the target 3G HNB such that it can inform the 3G HNB-GW when a UE has roamed to it, and hence when to perform such a switch. A mechanism to perform this function will have many synergies with a procedure to provide the initial binding between a 3G HNB and the user plane function on the 3G HNB-GW. Hence locating responsibility in the 3G HNB for triggering the “NAT-like” function within the 3G HNB-GW user plane makes sense.

Two potential alternatives for this solution are to:
1) Extend the HNB Application Protocol (HNBAP)

The concept of a new protocol (HNBAP) was introduced in RAN3#60. It is intended to perform such functions as HNB Registration, UE Registration etc. This protocol could be extended to include additional functions/messages to allow the 3G HNB to trigger the “binding” function in the 3G HNB-GW user plane. 

This has the advantage of extending a Iuh specific protocol. However an obvious disadvantage of this is that it tightly couples control and user plane functions within the same protocol, which could prevent these gateway functions from being scaled independently.

2) Introduce a new protocol between 3G HNB and 3G HNB-GW

A new User Plane sequence could be introduced across the Iuh UP-interface to allow the 3G HNB to trigger the “binding function on the 3G HNB-GW user plane. This sequence would be very lightweight and used specifically for managing the user plane mapping between Iu & Iuh interfaces. It would also allow the control and user plane Iuh protocols to be decoupled, such that they can be developed separately and the associated functions on the 3G HNB-GW can be scaled independently. It is therefore recommended that defining a user plane sequence  for these functions is preferable to extending HNBAP.
Defining such a user plane sequence  should be reasonably easy to accomplish as it is essentially requires a simple Request and Response mechanism as illustrated in the diagram above. Either two new messages or an enhancement of GTP-U could be used for example. 
3 Proposal

This document discusses the involvement of the 3G HNB-GW in the RAB Establishment, Modification and Release functions within the 3G HNB network, and outlines some alternative solutions, together with their advantages and disadvantages. Given the desire to limit the complexity of the 3G HNB-GW and to leave the GTW CP transparent to RANAP messages it is proposed that the alternative that uses the 3G HNB to update the user plane function in the 3G HNB-GW is the preferred solution. This is reflected in an update of the “Iu interface functional split for 3G HNB access” table and definition of the RAB Establishment, Modification & Release function (to be defined in TS 25.401). Further it is also proposed that additional study is undertaken into the actual user plane sequence between the 3G HNB & GW in order to realise this solution.
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