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1 Introduction
The FS for Emergency Area for UTRA [1] is scoped to study the handling of Emergency Warnings for HNBs, and the potential benefits and impact of introducing the Emergency Area ID used in LTE. This document proposes text for inclusion in Section 4 ‘Addressed Issues’ of the draft TR.  
2 Proposed text
4
Description of Addressed Issues
4.1
Introduction

In this section, background is provided to the current setup and operation of Cell Broadcast for HNB and the issues to be addressed identified.
4.2
Provisioning and Start Up

Figure 1 shows the basic operation of the provisioning and set up of a system for Cell Broadcast towards a 3G HNB Subsystem as currently carried out.  
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Solutions

The process is summarised as follows:

1. Upon power up the HNB carries out standard Network Listen (NWL) and any other location reading procedures (e.g. GPS) and registers with the HNB Management System. The HNB Management System is a TR-069 ACS which is the master record of configuration data for the HNB. 

2. The TR-069 ACS provisions the HNB with necessary operating information including the contact address for a HNB-GW, a range of LACs for over-the-air use that a HNB will select from, and a SAC for Broadcast purposes. In the case of a closed access HNB the LAC will be chosen to be different from all surrounding neighbour cells.

3. The TR-069 ACS will notify a cell location database (CLD) in the operator’s network of the SAI for broadcast purposes of the HNB (SAI = PLMN + LAC + Broadcast SAC) plus the HNB’s location and HNB-GW address for message routing. This is necessary if there is not a full geographic mapping algorithm understood between TR-069 ACS and CBC 

4. The CBC is provisioned with the HNB Location, associated HNB-GW address, and SAI for broadcast.

The HNB registers with the HNB-GW providing its LAC and broadcast SAC to enable the HNB-GW to route incoming SABP messages from the CBC. The HNB-GW will compile a look-up table of broadcast SAI -> HNB address values for the purposes of routing. This step takes place after Step 2 and may take place in parallel with Steps 3 and 4.
4.2.1 
Issues during Provisioning and Start Up

There are a number of issues with operating this process, particularly in the case of large scale HNB deployment because:

1. If the LAC changes when a HNB is power cycled its LAC may change. This in turn causes the HNB-GW to update its own look-up table, and the TR-069 ACS will need to update the Cell Location Database and it in turn the CBC. 

2. The CLD and CBC will need to be updated every time a new HNB is activated and installed. During a consumer HNB roll-out this will be at a rate of several (or many) thousand per week, implying a daily update rate of at least many hundreds per day.

3. In case of a major re-start (e.g. regional power outage) any potential need for changing HNB parameters relevant to Cell Broadcast as the HNBs re-start and re-register creates peak load on back-office links and OA&M as the system comes back up. 

4. The CLD and CBC will need to be updated every time a HNB is powered off in order that the CBC does not send an alert towards an unavailable HNB, triggering an error message from the HNB-GW back towards the CBC.
5. A HNB may move location – e.g. between home and office. This can trigger the provisioning of a different LAC and potentially SAC for broadcast, with corresponding updates as described above.  
4.3
Operation
Figure 2 summarises the basic operation when an alert is received. 
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The process is summarised as follows:

1. The CBC receives an warning message and target area for distribution

2. The CBC carries out a search of all cell locations to determine the broadcast SAIs of those cells whose coverage overlaps the target area

3. The CBC generates and sends SABP messages to HNB-GWs that address impacted cells under those nodes. The address space for the message is currently a list of SAIs

4. The HNB-GW receiving a message matches the received broadcast SAIs in the message against those HNBs registered with it and gets the transport addresses of matching HNBs. Error messages should be generated for non-matching HNBs. 

5. The HNB-GW forwards the SABP message over the SCTP link to the HNB

4.3.1 
Issues during Operation
Message size

The address size for a node such as a HNB-GW supporting the maximum 64k cells can be several hundred kbytes. This may create a challenge for the HNB-GW to process sufficiently quickly to meet delivery requirements.

Processing capacity and time to meet public warning system requirements

The advent of HNBs and small cells significantly increases the amount of area matching that a CBC has to carry out. For a large operator, searching over 1 million nodes is now a possibility. At least one variant of public warning messaging has a goal of 4 seconds from a warning message being received at a CBC to delivery to a UE. Whilst this may be modified for consumer HNB where the backhaul quality is outside the control of the operators, it has to be expected that small cells HNBs in operator-controlled coordinated deployment will be included in that target. Hence the end to end processing load on CBC and HNB-GW has to be considered.

The ability for a CBC to group cells in close proximity to each other would reduce the amount of searching required.

Response size and aggregation
The requests responses to requests by the CBC have to be handled in HNB-GW and on the transport to the CBC. This can create many messages, whose bandwidth needs to be considered.
4.4
Issues to be addressed
In addition to the issues identified above, the introduction of the Emergency Area concept to 3G HNB also has to include backwards compatibility and provisioning as well as protocol modifications. Consequently, the issues to be addressed are:
1. Message size and frequency on the CBC – HNB-GW transport Link (in both directions)
2. Message size and frequency on the HNB-GW – HNB transport Link (in both directions)
3. Impact on the back-office signalling chain at start-up and during operation
4. Impact on the CBC

5. Impact on the HNB-GW

6. Impact on the HNB Management System

7. Addition of Warning Areas to the Iu-BC / SABP protocol

8. Provisioning of the Emergency Area ID
9. Backwards Compatibility with nodes not supporting Emergency Areas
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Figure � SEQ Figure \* ARABIC �2� Summary of Cell Broadcast Operation for HNB
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