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1
Introduction
We have submitted a proposal to introduce network assistance for UE-based inter-RAT ANR to last RAN3 meetings in [1-4]. In order to follow up discussions at RAN3#76, we provide in this paper further clarifications with regards to the considered network topology change use-cases. 

2
Use-cases
For background information we refer to our discussion paper submitted to last meeting [3].

The CR submitted to this meeting in [5] permits support of the following use-cases (same changes as the version submitted to RAN3#76 [4]).
Use-case 1: Introduction of a new UTRAN cell.

A new UTRAN cell may be introduced for coverage and capacity reasons. With the ever increasing volume of smart phone data traffic, operators are constantly looking for means to improve the UTRA network capacity. One obvious choice is the introduction of small UTRAN cells as the need arises and hence it is likely that addition of new UTRAN cells (even to what can be considered as a mature UTRAN network in terms of coverage) will become more frequent. 

The standardised inter-RAT ANR functionality permits the addition of a new neighbour relation entirely based on information measured by the UE. This is done by the addition of an entry in the Neighbour Relation Table (NRT). However before updating the NRT, most implementations will rely on the existence of the newly discovered cell in a database provided by O&M or signalling. For intra-LTE ANR this database can be built by the eNB itself based on information from the X2 interface (X2 Setup, eNB Configuration Update). As indicated in TS 36.300 Figure 22.3.2a-1, the eNB will inform O&M about the contents of this database ("NR Report"), and O&M will then have the possibility to provide updates ("Add/Update Neighbour Relations"), e.g. setting the Neighbour Relation Attributes (No HO, etc.).

In contrast to intra-LTE ANR, for inter-RAT ANR no signalling has  so far been defined permitting the construction of an inter-RAT cell database as described above. Such database must therefore be constructed in the eNB by O&M, but this also requires the operator to use synchronised multi-RAT O&M systems. Manual O&M synchronisation is also possible but tedious and OPEX consuming. However from a technical point of view the latency induced by e.g. manual O&M update is not necessarily a big issue when a new cell is introduced, it will just delay the activation of inter-RAT handovers to this new cell.
Use-case 2: Modification of parameters of an inter-RAT (UTRAN) neighbour cell.

The present proposal supports changes of the following UTRAN parameters: PSC, LAC, RAC.

A typical trigger for PSC change is mitigation of PSC confusion, which may be an unplanned action in in 3G networks supporting intra-RNC SON functionality for automatic PSC confusion detection and correction. It is therefore particularly important that such change can be rapidly signalled to the inter-RAT neighbours. As discussed in [3], autonomous detection of such changes by the E-UTRAN would require more or less permanent activation of the inter-RAT ANR measurements (reportStrongestCellsForSON and reportCGI). This has UE impacts in terms of QoS and battery consumption, and we believe most implementations would avoid such approach.
Also LAC/RAC changes are critical in the sense that wrong information will block handovers (the information is used for routing of the handover messages in the network). Even if these changes will often be planned changes, O&M synchronisation is difficult as explained in [1] and [3] because of O&M multivendor coordination issue, possible non availability of an NMS, or even if an NMS is available non support in that NMS of a feature for topology changes propagation between two RATs. Moreover, even while LAC/RAC in individual areas may seem not to change often, the accumulated changes in big networks still introduces heavy workload if these are to be propagated manually between unsynchronised O&M systems.
Use-case 3: Deletion of an inter-RAT (UTRAN) neighbour cell.

The deletion of a UTRAN neighbour cell doesn't in itself require immediate propagation of information to inter-RAT neighbours. However often the cell deletion will be combined with the reuse of the PSC for a new cell. In that case the scenario can be assimilated to the PSC change described in use-case 2 above and becomes critical i.e. cannot rely on existing UE-based detection since the other RAT would erroneously detect no change if that PSC has just been reused, leading to failed handovers.
Proposal 1: RAN3 is kindly requested to discuss the above use-cases and agree on the benefit to standardise a network-signalling based solution to assist the detection of UTRAN topology changes (new UTRAN cell, deletion of UTRAN Cell or change in PSC/LAC/RAC of an existing UTRAN cell) by the inter-RAT ANR function of the E-UTRAN.
3
Reporting mechanism for inter-RAT scenario

Options for the reporting mechanism were discussed in [1]. In the present proposal we have kept the following mechanism:
· The eNB uses a SON Transfer application ("ANR Info Update", defined in [5]) to send a request to neighbor RNC to subscribe to topology change reports ("UTRAN ANR Info"). The inter-RAT transport mechanism is based on RIM Multiple Report (signalling flow in Figure 1).

· Upon topology changes, RNC sends the relevant info to that neighboring eNB. The RNC will include information for the cell for which the request was made, as well as its neighbour cells. In this proposal only neighbour cells served by the reporting node are included, and not neighbour cells served by another RNC.

Signalling flow for event-triggered reporting of ANR information based on RIM is illustrated in Figure 1.
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Figure 1. Signalling flow for event-triggered reporting of ANR information based on RIM Multiple Report.

Proposal 2:  Network signalling for inter-RAT ANR assistance to be based on RIM Multiple Report.
4
Conclusion
We have brought further description of use-cases for inter-RAT ANR, and make  following proposals: 
Proposal 1: RAN3 is kindly requested to discuss the above use-cases and agree on the benefit to standardise a network-signalling based solution to assist the detection of UTRAN topology changes (New UTRAN cell, deletion of an existing UTRAN cell and change in PSC/LAC/RAC of an existing UTRAN cell) by the inter-RAT ANR function of the E-UTRAN.

Proposal 2:  Signalling for inter-RAT ANR to be based on RIM Multiple Report.

The CR describing the needed signalling support based on the SON Transfer RIM application is resubmitted to the present meeting in [5].
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