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1
Introduction 

For UMTS the Cell Broadcast can be used for ETWS and PWS. In this scenario the warnings are applied to each cell, indexed by an SAI, and if the warning area is a large area then the messages address a large number of cells. In the macro network with larger cells sizes this presents little problem, and a single RNC handles a relatively small number of cells and correlates the results for forwarding to the CBC.  However for HNB networks there are new issues with small cell sizes, and HNBs that may change parameters affecting cell broadcast at every switch on, as well as scaling issues associated with a HNB-GW handling up to 65536 HNBs [2].
2
Discussion

The following issues are identified for CBC.

HNB availability.


The operation of Cell Broadcast for the macro network assumes that the RNC (and Node Bs) are likely continuously operational and hence can respond with failure and error messages at any time. However for HNB network, the HNBs may be off or on at any time, only the HNB-GW is likely to be continuously operational. As the functionality for supporting Cell Broadcast is split between the HNB-GW and the HNB then new issues occur in operational considerations for using SABP.  These issues include:

a) No SABP Failure Indication may be sent if the HNB is powered off.  To handle this situation  the HNB-GW, acting as server, will send a SABP Failure Indication towards the CBC in the event that a targeted SAI was not reachable because the HNB was switched off or the backhaul link had been disrupted. This could lead to many Failure Indications  being sent to the CBC.
b) Any SABP message that involves collection of data from RNC may be incomplete as some of the HNBs may be powered off.
Cell Size.

For cell broadcast for one cell, there are few issues with operation with HNBs, however if it is used for ETWS/PWS with HNBs (or small cells) there are a large number of cells for the message to be sent to. This results in these issues:

a) Large messages containing a large list of SAIs to address the area for warning.

b) Response messages need to be collated at the HNB-GW to ensure that the single message from HNB-GW to CN is complete. 
CBC Updates

The SAI consists of PLMN, LAC, and SAC. For a macro network, LAC is rarely changed and therefore updates of the CBC are also infrequent. However, for HNB, the LAC is selected at each power on from a list provided by the HMS based on monitoring of adjacent cells. Each time the LAC changes the CBC will need to be updated to provide a new SAI for the HNB cell. This change from, e.g, a daily update of the CBC for macrocells to a per-minute update of a CBC for HNB deployment can have significant impact on the operator’s CBC and other management systems.
Proposals.

Proposal 1: Consider changes to SABP to better support the frequent power up/power down of HNBs.

Proposal 2:
Provide a Warning Area concept for UMTS similar to GSM and LTE have to avoid the cell size issues.
Proposal 3:
Consider the basis of SAI to avoid frequent CBC updates.
Scheduling:

Proposal 1 and 2 can be considered longer term, and need to provide a backward compatible support for existing cell broadcast.

Proposal 3 This could be considered for Rel-11, on the basis of changes to HNB protocols to be consistent with the concepts of broadcast SAI.
3
Conclusion
A way forward with these issues is proposed:
Long Term:

Proposal 1: Consider changes to SABP to better support the frequent power up/power down of HNBs.

Proposal 2:
Provide a Warning Area concept for UMTS similar to GSM and LTE have to avoid the cell size issues.
Short term:

Proposal 3:
Consider changes to the basis of SAI to align the HNB protocols to be consistent with the concepts of broadcast SAI to avoid frequent CBC updates.
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