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1 Introduction 
There have been a number of documents discussing the provision of emergency warning (ETWS, PWS) with H(e)NB, and results and proposals have been covered in [1], [2] looking at transport of SABP and potential filtering in the HNB-GW.  In addition, the scale of a 1 million-plus H(e)NB deployment causes significant load on the CBC as well as HNB-GW and potentially H(e)NBs, as well as potentially creating some very long messages (including address lists).
This document looks at some of the scalability issues that occur from CBC to H(e)NB in the scenario of having O(1 million) H(e)NBs in deployment, and identifies possibilities for changes that would enable efficient distribution and management of emergency warning messages.
2 Discussion
2.1 Clarification of re-use of current SABP

We support the use of SABP for the realisation of PWS, and the re-use of the existing SABP protocol is desirable as long as service delivery is not impacted. In addition, for UTRAN, having the option of using a standardised RUA to transport SABP across Iu-h is advantageous, without necessarily precluding a direct SABP TCP connection from the HNB.
We propose the following clarifications to the existing proposals:

1. The SABP connection to the CBC may be initiated from: 

· the HNB-GW, in which case the GNB-GW shall terminate the protocol (in the SABP role of RNC) for all its associated HNBs or
· the HNB, in which case the HNB shall terminate the protocol for itself, independent of any other HNBs.
2. If the HNB-GW is terminating the SABP protocol towards the CBC, it shall also terminate the SABP protocol (in the role of SABP CBC) towards each of its associated HNBs.
3. The HNB-GW may filter messages towards HNBs, but it SHALL aggregate any response parameters sent from the HNBs to be forwarded to the CBC.
2.2 Issues with very large scale deployments

We feel that the mechanisms with clarifications proposed in Section 2.1 will sufficient for some network deployments and applications, but that there are potential problems and inefficiencies for some very large applications that we identify in the following subsections.
Creation of messages at CBC
The CBC will have the ability to map the correct set of cells, including H(e)NBs, on which to broadcast any messages.  However this process becomes inefficient if a very large number of H(e)NBs is in deployment on a network, potentially impacting the time to deliver the message 

Broadcast message address list / size
If the message is to be broadcast on a large number of H(e)NBs then the message PDU has a very long address list, which is inefficient for the CBC to generate, and, in turn, inefficient for the HNB-GW or HNB to parse.
Impact of related SABP messages
If a message is to be broadcast on a large number of H(e)NBs, any related SABP message will have transmission status from each HNB, which is inefficient for the HNB-GW to collate, and inefficient for the CBC to parse.

2.3 Potential mechanisms to address very large scale deployments

To improve the efficiency and usefulness of the Cell Broadcast system, especially (but not exclusively) where HNBs are deployed, there are some options for extensions to SABP that address these issues in part:

Option 1

An alternative means of addressing SAs could be added, moving the burden of geographic mapping to the HNB-GW (or HNB or RNC), which would know the geographic coverage of each SA.  The CBC could then address a Broadcast message to an area defined by geographic coordinates. 

Option 2

An alternative means of addressing SAs is added using a new Service Area Group Identifier (SAGI). A Service Area Group (SAG) is a group of HNBs which are expected to broadcast a common set of messages.  The set of cells within a SAG is arbitrary, so some SAGs can be defined on geographic criteria, and some on other criteria.  Each HNB is provisioned with zero or more SAGIs.  Broadcast messages may be addressed to one or more SAGs.  The CBC is notified of the SAGs that are present in the SAs supported by an HNB-GW (or HNB or RNC).  This provides a way to efficiently address a large group of HNBs without breaking the one cell per SA rule (and thus still allowing each HNB to be individually addressed if ever required). 

Benefits of these Options
For Broadcast messages addressed using any of the new alternate addressing methods, the length of the address list in the WRITE REPLACE or KILL messages is substantially reduced, reducing processing requirements in both the CBC and HNB-GW. 

Responses to the CBC, for messages where the alternate address forms are used should (where possible) use aggregate data for the affected set of HNBs, rather than the individual data for each HNB.

2.4 Further issues related to current deployments
At the moment a number of CBC providers provide load management with their supplied systems. Secondly, if a message is being broadcast in a target area, and cells become active in that target area that have not yet received the message, then CBCs from certain providers will send messages to synchronize those cells. 

In a number of current deployments, if a message is broadcast then the BSC (GERAN)/RNC (UTRAN) will respond and this response may contain a failed cell list that the CBC will act on. This may no longer be possible.
Operators used to having the current functionality may see it advantageous to be able to maintain it.
3 Conclusion 

Re-use of the existing SABP protocol as much as possible is desirable, but further study of the impact of use of the existing protocol on very large scale deployments is still needed. In particular it should be considered carefully the content of the responses to the CBC by the H(e)NBs, what is done with those responses and to what level it shall be aggregated and forwarded to the CBC. Some modifications to SABP may be advantageous to ensure its scalability.
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