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1 Introduction
This paper looks at some scenarios involving location reporting control for HNBs and considers some issues that could occur.
2 Discussion
The following scenario can be considered:


Intra-HNB relocations:

No problem scenario:
1. Call is established on HNB1 with SAIx:  Initial Direct Transfer message is sent to CN with SAIx

2. HO occurs to HNB2 with SAIy: source HNB1 sends target HNB2  the RNSAP Relocation Parameters IE with  Report Change of SAI  IE not included and Source SAI IE=SAIx .
3. CN sends Location Report Control with requested type event “Change of Service Area”

4. HNB2 compares its SAIy with the Source SAI sent by HNB1 and they don’t match, so it sends a Location Report

Problem Scenario with 2 HO:
1. Call is established on HNB1 with SAIx:  Initial Direct Transfer message is sent to CN with SAIx

2. HO occurs to HNB2 with SAIy: source HNB1 sends target  HNB2  the RNSAP Relocation Parameters IE with  Report Change of SAI  IE not included and Source SAI IE=SAIx . Note that as Report Change of SAI IE is not included, no location report is sent even though the SAI has changed.
3. HO occurs to HNB3 with SAIy: source HNB2 sends target HNB3 the RNSAP Relocation Parameters IE with Report Change of SAI  IE not included and Source SAI IE=SAIy.

4. CN sends Location Report Control with requested type event “Change of Service Area”
5. HNB3 compares its SAIy with the Source SAI sent by HNB2 and they match, so it does not send a Location Report, although the SAI has changed during the call.
Macro to HNB relocation:
1. Call is on RNC

2. Macro to HNB1 SRNS Relocation occurs, UE is on HNB1 SAIx

3. HO HNB1 SAIx -> HNB2 SAIx

4. CN sends Location Reporting Control (ChangeOfSA) to HNB2.
5. HNB2 is not aware of the SRNS Relocation of the call into HNB1, sees the SAI is the same as HNB1 and so does not send Location report for change of SAI

Possible solutions to these issues are:

a) For HNB-HNB HO only the status “change of SAI reporting active” is passed from source to target, not information on the source SAI.  A target HNB shall, if it receives status “change of SAI reporting active” from a source, or if “change of SAI reporting” is started (by RANAP Location Reporting Control), always send RANAP Location Report with the SAI.  So the Core network can receive RANAP Location Report for “change of SAI” even though the SAI has not changed.     The disadvantage of this solution is that it could result in a huge increase in RANAP Location Report with the SAI because it would be reported every handover, even if the SAI was the same on source and target.HNB always reports change of service area when location reporting control is received with ‘change of SAI’.
b) For HNB-HNB HO the status “change of SAI reporting active” is passed from source to target and the SAI of the source cell.   On target, if “change of SAI reporting active” is received from source, the Location Report will only be sent if the SAI is different between source and target.   If however RANAP Location Reporting Control is received on the target, it shall always respond by sending a Location Report with the current SAI, whether it was the same as the source or different.   This is already “allowed” by RANAP, UTRAN is allowed to send LOCATION Report in response to Location Reporting Control, and so this scenario should already be handled by the core.  This has the advantage over a) that for ongoing Change of SAI reporting, the new SAI is only reported when it actually changes source to target, so less CN signalling if it does not change.  However there is a minor disadvantage that the SAI is still reported even when it does not change from the last value received by the CN.

c) For HNB-HNB HO the status “change of SAI reporting active” is passed from source to target and the SAI of the source cell which last sent the SAI to the Core network,  i.e. if there are multiple handovers, the source SAI can be the SAI of the cell on which the UE entered the HNB network and this information can be passed from source to target over many handovers until the next time a HNB sends the SAI to the core network, then it will change from that point onwards.  Then, any HNB can determine if the SAI last sent to the CN within the HNB network has changed or not.  This has the advantage that truly only “Change of SAI” is reported within the HNB network, but is more complex than b).

3 Conclusion

Either solution b) or c) can be used to avoid this problem, but solution b) is the simplest solution with the least drawbacks. 

CR for this solution is provided in [1]
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