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1. Introduction

The purpose of this document is to summarise the discussions on Cell Broadcast enhancements to overcome the operational issues as discussed in R3-122189 [8] and R3-122062 [6], and to identify a way forward.
The discussions centred on Option 1 (adding a Broadcast LAC for routing purposes and to provide a constant LAC) and Option 2 (Introducing the Warning Area and Emergency Area ID concepts from LTE to 3G Cell Broadcast and SABP [4]), as described in [8].

2. Discussions

2.1. Option 1 – Adding a Broadcast LAC for routing purposes

There were concerns raised that this mechanism alone would not reduce the Warning Message address size and it has been proposed that everything is possible within the HNB-GW node without protocol modification via alternative mechanisms.
Option 1 will require an update to the data model for HNB provisioning from the HMS in order to provide the LAC Broadcast LAC.

Option 1 does address the ‘LAC change at power up’ issue.
2.1.1. Alternative proposed mechanism to address Message Size
The suggested procedure is as follows.

1)
CBC and HNB-GW agree a geographic mapping algorithm by which the geographical locations of HNBs (as supplied in HNB Registration Request) can be associated with an SAI.

2)
HNB Registers with the HNB-GW with its SAC for Broadcast and mobility LAC

3)
HNB-GW carries out any association of the HNB with an SAI reserved for group broadcast use based on the supplied HNB location.
4)
In operation, the CBC issues a warning message towards the HNB-GW including the SAI for group broadcast in the address list

5)  The HNB-GW receives the message and distributes it to the HNBs that the SAI represents. It will also have to handle the responses on the uplink.

Impact Assessment and Issues with this mechanism
1. HNB-GW needs geographic mapping database tool, and a shared mapping algorithm with the CBC. This imposes extra constraints on coordination between CBC and HNB-GW that have not been required before – this is currently avoided by operator’s back office systems such as a link between the HNB Management System and the CBC
2. More SAI’s are needed – one for each HNB in order to maintain unique addressing option or if it cannot be assigned to a group, plus a separate SAI for each grouping of HNBs
3. NWL listen results may not provide the granularity of location necessary – a single macrocell could cover much more than the area of ‘a few city blocks’ that is expected for operational use of CBC in emergency warning situations

4. The CBC will not know if the group SAI has any active HNBs, so if no HNBs are registered under a group SAI then the HNB-GW needs to be configured not to respond with a SABP Failure Indication towards the CBC

5. This mechanism does not really address the LAC-change issue at switch on identified, in that NWL results alone do not necessarily provide the granularity of ‘a few city blocks’ for location to assign a HNB with changed LAC to its previous SAI. The HNB Identity would need to be used as well and the HNB-GW would also need to maintain a database of the previous LAC used by each HNB.

Conclusion

This alternative mechanism provides a partial solution in addressing the message size and geographical grouping, but imposes significant extra demands on the HNB-GW and requires more co-ordination between CN (CBC) and RAN (HNB-GW). It does not address the ‘LAC change at power up’ issue in itself, but the original CR proposed for Option 1 in [6] will do this already.
2.1.2. Alternative proposed mechanism for ‘LAC change at power up’

It was proposed that the ‘LAC change at power up’ issue could be addressed by allocating a greater number of LACs to an operator deployment of HNBs in order for a HNB to be allocated a geographically based SAI. As noted in [8] the SAC itself is not sufficient to achieve the target granularity that public authorities in some countries are targeting.
Impact Assessment and Issues
The SAI for cell broadcast of a HNB is required by standards to be unique to ensure that each cell can be addressed individually if necessary. Hence the HNB Management System would have to ensure that the combination of LAC and Broadcast SAC for each HNB is unique. 
The fact remains that if the LAC changes on power up, the CBC will need to be updated in order to carry out individual cell addressing, whatever type of geographic coding may be applied.
· Consequently this mechanism does not address the issue.
Observation: Increasing the number of LACs can impact network performance
As a further comment on this approach, operators can have good reasons to keep the pool of LACs allocated for HNBs down in order to improve network efficiency. This is because a common mechanism to reject non-member legacy UEs from closed access is HNBs is via rejecting a Location Area Update request. A UE only stores the previous 10 rejected Location Areas on its SIM and so utilising a small number of LACs enables this list to be as fully inclusive as possible and fairly quickly, thus minimising unnecessary access attempts that could load the network.
Conclusion

This mechanism does not solve the ‘LAC change at power up’ issue that could cause frequent back-office updates to the CBC. The need for a solution such as Option 1 remains.
2.2. Option 2 – Introduction of LTE Warning Area and Emergency Area ID concept to 3G.

There has been no suggestion that this option will not work, but two companies would prefer that this is not introduced in Rel-11 time frames.
It was also noted that the data model for provisioning the HNB from the HMS would also require updating to provide the Emergency Area IDs.

3. Way Forward

As a way forward it is proposed to: 

1) Introduce the Broadcast LAC option as described in R3-122062 to address the ‘LAC change at power up issue’ and mitigate associated back-office link loading and; 
2) bring Stage 2 changes clarifying that the HNB-GW can act as proxy HNB for a group of HNBs that it serves for the purposes of Cell Broadcast and;

3) Note that the TR-196 data model for configuration will need updating
4. References

[1] R3-092032 (ip.access)

[2] R3-102679 (Alcatel Lucent)

[3] R3-102728 (Motorola)
[4] TS 25.419 UTRAN Iu-BC Interface: Service Area Broadcast Protocol (SABP)
[5] TS 25.467 UTRAN architecture for 3G Home Node B (HNB)
[6] R3-122062. CR to TS 25.469, RAN3#77bis (Alcatel Lucent)
[7] TS 36.413 E-UTRAN S1 Application Protocol (S1AP)
[8] R3-122189. Analysis of Options for improving emergency 3G Cell Broadcast performance for HNB (ip.access, Alcatel Lucent). R3#77b
1
3

