3GPP TSG RAN WG3-HNB Adhoc
R3-082883
Vienna, Austria, Oct 21st – Oct 22nd, 2008
Agenda Item:
6.3.1
Source: 
Alcatel-Lucent
Title: 
RAB management across the Iuh 
Document for:

Discussion & Approval
1 Introduction 
One of the contributions [1] to the recent RAN3 WG3#61 bis meeting provided further details on a solution for handling the issue of allocating mapping address information between the Iuh & Iu interfaces during RAB Establishment, Modification & Release.

It was proposed that the HNB is responsible for triggering the binding/mapping update on the HNB-GW between the Iuh & Iu User-plane address information for UE contexts.

This paper provides a re-cap of that proposal together with a comparison of this approach against an alternative approach whereby the binding/mapping is performed within the HNB-GW itself.

2 Discussion

The establishment, modification & release of RABs is a critical function to enable the viable operation of a 3G HNB network.  These procedures involve the CN sending a RANAP RAB Assignment message to the HNB network & the corresponding return of a RAB Assignment Response message from the HNB network back to the CN. These messages can include both control (signalling) and user plane information. 

It is normally an overriding principle within standards definition that control and user planes should be treated separately, so that e.g. they can be implemented in a way that allows them to be scaled independently. This is exactly the philosophy followed in LTE by separating these functions between the MME & SGW.
Since the HNB network needs to handle procedures that involve both control and user plane information a solution is required to resolve the interaction between these planes. 
So far two possible solutions have been identified as described below.

2.1 Via the 3G HNB

As outlined in [1], this requires the HNB to 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 in the RANAP RAB Assignment Response message. 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 in the RANAP RAB Assignment Request message.

The following message sequence diagram illustrates this solution.

[image: image1.emf]:HNB_GW_Uplane :HNB

Mapping_Update_Request(CN UL address, 

HNB DL address)

Mapping_Update_Response(GW DL address,

GW UL address)

Mapping_Update_Request(CN UL address, 

HNB DL address)

Mapping_Update_Response(GW DL address,

GW UL address)

:Core_Network

RAB_Assignment_Request(CN UL address)

RAB_Assignment_Response(GW DL address)

RAB_Assignment_Request(CN UL address)

RAB_Assignment_Response(GW DL address)

:HNB_GW_Cplane

Allocate Destination 

Address for DL packets

1. Allocate GW DL address

2. Allocate GW UL address

3. Bind CN UL address to GW 

UL address

4. Bind GW DL address to 

HNB DL addresses


The sequence diagram specifically refers to separate HNB-GW Uplane & Cplane entities to provide flexibility in how these functions are implemented, for example:

1. they could be tightly coupled within a single physical device or, 

2. they could be realised as separate discrete functions with a single physical device or 

3. they could be implemented as functions on separate physical devices. 
Therefore the proposed solution for handling RAB assignment, modification & deletion also needs to be flexible enough to encompass these three alternatives.
The definition of the Iuh interface introduced two new protocols, RUA and HNBAP. Either of these could in theory be used to handle this address mapping function, though as this particular scenario is related to a RANAP procedure it would make more sense to look at using RUA rather than HNBAP. However a significant issue with this approach is that it would require RUA to be implemented on the 3G HNB-GW U-plane function as well as the control plane function, which is inefficient especially for alternatives 2 &  3 above. It would also imply that the 3G HNB-GW Cplane & Uplane functions are tightly coupled and have to scale together which is not ideal.
Therefore it is proposed to introduce a new protocol specifically to perform the mapping/binding function between the Iuh & Iu user planes. This protocol would be very lightweight and would allow the control and user plane Iuh protocols to be decoupled, such that they can be developed & implemented separately and the associated functions on the 3G HNB-GW can be scaled independently. 
A proposed name for this protocol is HNB-GW Uplane Address Mapping Protocol (HUAMP) 
The following diagram illustrates how the proposed HUAMP protocol fits into the Iuh stack definition.
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Example message definitions are outlined below. 
HUAMP MAPPING UPDATE REQUEST
	Information element
	Presence requirement

	Message context
	Mandatory

	HNB User Plane IP Address
	Mandatory

	HNB User Plane TEID/Port Number
	Mandatory

	CN User Plane IP Address
	Mandatory

	CN User Plane TEID/Port  Number
	Mandatory


HUAMP MAPPING UPDATE RESPONSE
	Information element
	Presence requirement

	Message context
	Mandatory

	Virtual RNC User Plane IP Address
	Mandatory

	Virtual RNC User Plane TEID/Port Number
	Mandatory

	Virtual CN User Plane IP Address
	Mandatory

	Virtual CN User Plane TEID/Port Number
	Mandatory


2.2 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

This solution will limit the impact to the HNB-GW, but will also require that the GW decode, and subsequently encode, all received RANAP RAB Assignment & RAB Assignment Response messages.

2.3 Comparison of Two Solutions

	
	Via the HNB
	Internal to the HNB-GW

	Performance Impact on HNB network
	RANAP Assignment Request & Response only need be decoded/encoded in one place – the HNB (
	RANAP Assignment Request & Response will need to be decoded/encoded in both HNB-GW & HNB (

	Reuse
	Messages can be reused to handle UE mobility and alterrnative HNB architectures, e.g. when collapsing SGSN functionality into the HNB (
	Will require modifications or different solutions to handle potential future features (

	Protocol impact
	Will require modifications to existing Iuh protocols or better still a new lightweight protocol (
	No impact as handled within the HNB-GW (

	Future evolution
	Potential for synergy with LTE e.g. in its use of  GTPv2, which has similar messages to the proposed protocol  (
	FFS 


3 Proposal

This document provides further discussion on two possible solutions for handing RAB management across the Iuh interface and provides a comparison of key impacts of each solution. Given the comparison It is proposed that the option whereby the address mapping/binding function is triggered from the HNB is captured as the preferred solution in R3.020  
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