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1 Introduction
At RAN3#79bis a paper [1] discussed the issue of location reporting for change of service area for CN not involved relocations (HNB-HNB HO) where some scenarios could leave the CN unaware of a change of service area.  The solutions proposed (was b) in [1]) is very similar to the operation with the macro network and it was suggested that no change is needed. 

This paper looks at the issues of CN not involved relocation and identifies the need for some procedural text changes to RANAP.
2 Discussion
In the macro network the  location reporting for change of SA is re-initialised after every SRNS relocation:
25.413 8.19.2

Interaction with Relocation and Enhanced Relocation:

The order to perform location reporting at change of Service Area is lost in UTRAN at successful Relocation of SRNS. If the location reporting at change of Service Area shall continue also after the relocation has been performed, the Location Reporting Control procedure shall thus be re-initiated from the CN towards the future SRNC after the Relocation Resource Allocation procedure or the Enhanced Relocation procedure has been executed successfully.

As the CN is not aware of a HNB-HNB relocation, then it is not re-initialised after the relocation. So two parameters are passed in RNSAP Relocation Parameters IE, Report Change of SAI and Source SAI to enable a HNB to determine if  the location reporting is enabled for change of SAI and if so what was the source SAI. The use of these parameters is not specified in the procedure text however.
Proposal 1: add text to specify the use of the parameters Report Change of SAI and Source SAI.

Proposed text to 11.2.2:

If the Report Change of SAI IE is included in the Location Reporting Transfer Information IE and the SAI in the Source SAI IE is different from the target RNC SAI then the target RNC shall report the location information.
The issue highlighted in [1] and shown below is related to whether the HNB should respond with a location report when receiving a Location Reporting Control to initialise change of SA reporting. For the macro network it is clear:

25.413 8.20.2

In case reporting at change of Service Area is requested by the CN, then the RNC shall issue a LOCATION REPORT message:

-
whenever the information given in the previous LOCATION REPORT message or INITIAL UE MESSAGE message is not anymore valid.

-
upon receipt of the first LOCATION REPORTING CONTROL message following a Relocation Resource Allocation procedure, with the Event IE included in the Request Type IE set to "Change of Service Area", as soon as SAI becomes available in the new SRNC and the relocation procedure has been successfully completed.

For a HNB receiving a Location Report Control message in the scenario described in [1] and below, neither condition applies:

· The previous information transferred doesn’t indicate that the SAI has changed. 


· HNB, Location Reporting Control doesn’t follow a Relocation Resource Allocation procedure, and no RANAP procedures occur as the CN is unaware of the relocation 

Proposal 2: Specify the operation of a HNB  in receipt of Location Reporting Control for a CN not involved relocation.

 In 8.19.2 add text in Interaction with relocation and enhanced relocation.:
If the LOCATION REPORTING CONTROL meesage is received and relocation does not involve the CN, then the RNC shall report the current SAI.
3 Conclusion

To resolve the problem scenario identified in [1], these proposals should be agreed
Proposal 1: add text to specify the use of the parameters Report Change of SAI and Source SAI.

Proposal 2: Specify the operation of a HNB  in receipt of Location Reporting Control for a CN not involved relocation.

A CR to 25.413 incorporating these proposals is provided in [2]

4 Scenarios and Solution (from [1])

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

Proposed solution:

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.
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