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1 Introduction 
A procedure commonly supported in UMTS networks is the ability to indicate to UEs whether particular Core Network domains are available or not for them to access. In macro networks this can be achieved by the RNC employing specific mechanisms for the Uu interface. However for a femto network such a solution does not currently exist.
This paper discusses this issue.
2 Discussion

In UMTS networks it is common that the network equipment employs mechanisms to indicate to UEs whether a particular CN domain is available or not. For example by modification of SIB1 or by using DSAC etc. Such mechanisms can help reduce unnecessary network traffic, e.g. helping avoid a UE attempting to access a CN that is unavailable and can also allow UEs to reselect to other cells/RATs that may support the required CN domain.
In the macro UMTS network the RNC terminates the IuCS & IuPS connections and hence can use the status of these as a way to determine which Uu mechanisms to employ. 
However the situation for HNBs is different, since the HNB-GW terminates the connections towards the core network and hence it is the element that can identify whether a particular domain is available or not. However the HNB-GW does not support the Uu related functions that are commonly used to indicate CN availability to the UEs, as these functions are located in the HNB.

Therefore there is currently no defined method for an HNB to indicate CN availability/unavailability to UEs within its coverage area, which would be a desirable feature. 

In the scenario when a CN node becomes unavailable there is obviously an impact on any established calls to that node. It may be acceptable to rely on NAS messaging between the UEs and impacted CN to initiate any subsequent procedures to e.g. release impacted resources. Alternatively the HNB-GW could initiate an RUA message e.g. Disconnect to release all the relevant resources from impacted HNBs/UEs. However in the macro network the availability of the CN is also normally broadcast in SIB1 to allow roaming UEs to determine whether they should connect to the network or not using this RAT.  Therefore it would seem logical to utilise the HNBAP protocol to allow the HNB-GW to inform its HNBs of any change in the status of a CN node. The HNBs can then initiate any required procedures to release resources on attached UEs as well as providing information to unattached UEs.

Unfortunately HNBAP does not current contain any suitable message that could be utilised to convey such information from the HNB-GW to the HNBs. 

Therefore there are a couple obvious solutions as shown below.

2.1 Solution 1
One solution would be to introduce a new HNBAP procedure in 25.469 to allow the HNB-GW to explicitly indicate to the HNBs whether a particular CN is unavailable or not. The HNBs then could determine which mechanisms could be employed to indicate this to the UEs.

X.X CN Availability Procedure

X.X.X
General

The purpose of the CN Availability Procedure is to allow the HNB-GW to indicate to the HNB the availability status of a particular CN Domain.

X.X.X
Successful Operation
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Figure 1: CN Availability Procedure: Successful Operation

The HNB-GW shall initiate this procedure by sending a CN Availability Indication message to the HNB whenever it determines that the availability status of a CN domain has changed. 
2.2 Solution 2
Another solution would be to introduce a new HNBAP procedure in 25.469 to allow the HNB-GW to indicate to the HNBs the status of key resources on the HNB-GW. Whilst this could initially be used for the CN availability issue it could be extended in future, if it is found necessary to convey other information from HNB-GW to HNB.

X.X HNB-GW Status procedure
X.X.X
General

The purpose of the HNB-GW Status Procedure is to allow the HNB-GW to indicate to the HNB the status of key resources on the HNB-GW.

X.X.X
Successful Operation
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Figure 1: HNB-GW Status Procedure: Successful Operation

The HNB-GW shall initiate this procedure by sending a HNB-GW Status message to the HNB whenever it determines that key resource information needs to be conveyed to the HNB.

Typical Status values:

-
CN domain is unavailable/available
3 Proposal

This document outlines why it would be useful to introduce a new procedure to HNBAP to allow the HNB-GW to indicate CN domain availability to the HNB. The document further outlines two possible solutions and it is proposed that the merits of each are discussed and agreement reached on which is better. Two CRs have therefore been prepared [2] and [3] as updates to 25.469 [1]. Once a solution is agreed it is then proposed that the relevant CR also be agreed.
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