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1 Introduction
At the end of RAN2#72 the Logged ANR solution was agreed as the way forward for UTRAN ANR. This paper attempts to list the open issues for the Logged ANR solution.
2 Discussion
The Logged ANR solution enables miss-configured cells to be detected and reported based on UE measurements in a non-DCH state. The UE will log the measurement results after executing ANR measurements. The UE indicates to the network that Logged ANR information is available. The UE provides the logged information to the network when the network subsequently receives a request (via RRC signaling) that it should provide the Logged ANR information. This procedure is quite similar to the logged MDT mechanism and so reusing MDT message is considered to be appropriate in order to minimize specification impact. 
Some open issues are now listed for discussion and resolution.
2.1 Open issue 1: How to define the type of UTRAN ANR?
There are four use cases for UTRAN ANR:

· Intra-frequency UTRAN ANR;

· Inter-frequency UTRAN ANR;

· Inter-RAT to E-UTRAN case;

· Inter-RAT to GSM case;

The RNC can send an indicator to UE to start intra-frequency ANR measurement in current frequency. The RNC should specify frequencies to UE to start inter-frequency ANR measurement.
Intra-frequency may become inter-frequency after inter-frequency cell reselection. In order to simplify the configuration through RRC message and UE behaviour, it is considered to not distinguish inter-frequency and intra-frequency ANR by only set frequency information.
So it is proposed that:

Proposal 1: UTRAN ANR is divided into three types: intra-UTRAN ANR, inter-RAT to E-UTRAN ANR and inter-RAT to GSM ANR.
2.2 Open issue 2: How to report UE capability for UTRAN ANR?

RNC should select UE to perform ANR measurement according to UE capability. There exist two solutions for UE capability reporting.
Solution 1: “Support for UTRAN ANR” is reported.

If this IE is included in UE Radio Access Capability, RNC will assume that the UE supports intra-UTRAN ANR.
If this IE and UE support for E-UTRAN is included, RNC will assume that the UE supports inter-RAT to E-UTRAN ANR. This is also suitable for inter-RAT to GSM ANR.

However, it is very hard to specify when UE only supports intra-UTRAN ANR and E-UTRAN instead of inter-RAT to E-UTRAN ANR.

Solution 2: “Support for intra-UTRAN ANR”, “Support for inter-RAT to E-UTRAN ANR” and “support for inter-RAT to GSM ANR” are reported.

RNC can select UE to perform ANR measurements according to the reported capability directly.

Based on analysis above, it is proposed that:
Proposal 2: Three types of UE capability are introduced for UTRAN ANR.
2.3 Open issue 3: How long will UE execute UTRAN ANR?

For Logged ANR, the UE does not only measure cells out of neighbour cell list but also needs to read the other cell’s system info to obtain Global Cell Identity. This will consume more power than regular measurement for cell reselection. For UE energy saving, UTRAN ANR measurement duration should be specified. We believe that the measurement issue is similar to that of MDT.
The RNC can select the same UE to perform MDT measurement and UTRAN ANR measurement. The MDT measurement may have different performance requirement to that of the UTRAN ANR measurement. To reduce the impacts on each other, we propose to introduce a new timer for UTRAN ANR.

Proposal 3.1: New timer for UTRAN ANR is needed.

The measurement duration may be different for different types of UTRAN ANR. The UE may take long time to perform inter-RAT to GSM ANR compared with intra-UTRAN ANR. For energy saving and flexible configuration, it is proposed to configure the Logged ANR timer specifically for the 3 types of ANR intra-UTRAN ANR, inter-RAT to E-UTRAN ANR and inter-RAT to GSM ANR. 
Proposal 3.2: the Log ANR timer is configured per ANR type.

2.4 Open issue 4: What info should UE report?

For UTRAN ANR, the RNC needs the UE to report Cell ID to identify a cell uniquely. The RNC can obtain the other info for neighbour relation update through communication with the other RNCs. So the Global Cell Identity is needed.
If ANR scheme allows UE to report a cell belongs to different PLMN of source cell, PLMN ID is needed. 
Frequency info and PSC/PCI/BSIC are recorded by UE as defined in the variable, whether these together with LAC/RAC/TAC should also be reported in order to simplify UE behaviour and specification structure need further evaluation.
Proposal 4: it is proposed to discuss beyond Global Cell Identity, whether frequency info, PSC/PCI/BSIC, LAC/RAC/TAC should be reported for UTRAN ANR.

2.5 Open issue 5: How to deal with reported info?

When the timer is running for UTRAN ANR, the UE may send uplink signalling to indicate the availability of ANR information. In this situation logged ANR data will be reported to RNC after the RNC requests it. Should the UE delete data when it has been reported or continues keeping this data? Should the UE keep this data indefinitely until reported (following request from the RNC)
Solution 1: UE deletes reported data.

For the low mobility UE, UE may measure the original frequency/cell again and log the same information. The duplicated measurement and report wastes UE power and may lead to unnecessary communication between RNCs.
Solution 2: UE continues keeping these data.

UE will keep this history info that could help UE to avoid unnecessary SIB reading depend on UE implementation.
When some timer expires, the reported data can be deleted.
Proposal 5: When the timer for UTRAN ANR is running, UE will continue to store reported logging information. Reported data will be deleted after the timer expiration.

2.6 Open issue 6: How to specify configuration area?
Area configuration for UTRAN ANR defines the area where UE will perform UTRAN ANR measurement. There are four options to define configuration area:

· Cell ID list

· RNC ID list

· Local Area Code list

· Routing Area Code list 
In most cases, RNC can select a UE to perform UTAN ANR measurement for some cells. So cell list is the most useful configuration.
Scenarios for the other area configurations are not very clear and need further evaluation.
Proposal 6: it is proposed to discuss beyond Cell ID list whether RNC ID list, LAC list and RAC list are needed for Logged ANR area configuration.
3 Summary and conclusion
In this paper we have listed six open issues for UTRAN ANR and some proposals are made. RAN2 is kindly to think about following proposal:

Proposal 1: UTRAN ANR is divided into three types: intra-UTRAN ANR, inter-RAT to E-UTRAN ANR and inter-RAT to GSM ANR.
Proposal 2: Three types of UE capability are introduced for UTRAN ANR.

Proposal 3.1: New timer for UTRAN ANR is needed.

Proposal 3.2: the Logged ANR timer is configured per ANR type.

Proposal 4: it is proposed to discuss beyond Global Cell Identity, whether frequency info, PSC/PCI/BSIC, LAC/RAC/TAC should be reported for UTRAN ANR.

Proposal 5: When the timer for UTRAN ANR is running, UE will continue keeping reported logging items. Reported data will be deleted after the timer expiration.

Proposal 6: it is proposed to discuss beyond Cell ID list whether RNC ID list, LAC list and RAC list are needed for Log ANR area configuration.
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