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1 Introduction
RAN3 has indicated that they have agreed on the basic mechanism for inter-RAT ANR [1]. In the inter-RAT ANR mechanism, the first step is by the UE to report identified cells to the network and the second step is to read/report the Global Cell Identity after another request from the network. 

In the last RAN2 meeting #61, we have tried to clarify what kind of measurement is needed for the first step above for different measurement types [2]. As a result of the discussion, it was thought that we do not have to change the current working assumption that the UE does not have to do any ANR specific measurement as the first step.
At the same time, it was commented for GERAN ANR that the eNB indicating those neighbouring frequencies almost means that the eNB already knows the local deployment of neighbours. It was further commented if some form of "frequency scan" is needed for GERAN ANR purpose in order to find neighbour ARFCN, it is not a measurement that the UE normally performs in LTE_ACTIVE state.
The purpose of this document is to re-visit the issue and ask RAN2 to re-consider the need of ANR specific measurement for GERAN. Additionally, we ask RAN2 to consider whether the same approach is necessary for UTRAN ANR.
2 Discussions
2.1 Need of ANR-specific ARFCN list

After some offline discussion with operators, we believe that the “normal” ARFCN neighbour list is not adequate to accommodate all the ARFCNs that one operator is using in their entire deployment.

The current working assumption is that a newly installed eNB can know only about frequency deployment of the operator (i.e. the eNB does not know the frequency deployment of its location). If we are to say the normal UE measurement is used for GERAN ANR purpose, this means the ARFCN neighbour list will have to cover all the frequencies that one operator may use in the whole PLMN. This approach affects UEs that are not even participating in the ANR procedure.

Therefore we propose to introduce a provisioning of ANR-specific ARFCN list to the UE. This can be done by means of measurement control. Signalling optimizations can be considered for the ARFCN list, for example it can be provided as a frequency range (with lower frequency and upper frequency). We believe this is in line with typical frequency assignments, where each operator is given a chunk of frequency band.
Proposal 1:
ANR-specific ARFCN list is provided to the UE by Measurement Control in the first step
2.2 GERAN ANR procedure: first step & second step
After GERAN ARFCN list is provided, the UE should try to figure out the existence of neighbouring GERAN frequencies / cells.
One possible form of the first step is that the UE only performs the power measurement of ARFCNs. Once the UE has completed the scan over ARFCNs provided in the ANR-specific ARFCN list, identified ARFCNs are reported to the network. This is a trigger for the network to initiate the second step (i.e. Global Cell Identity acquisition).
Another possibility is to let the UE to perform BSIC identification as well as the ARFCN power measurement in the first step as RAN3 indicated in [1]. In this case the UE only reports cells for which BSIC is verified.

In our view, the power measurement provides a good accuracy for the first step since UE would take more than one power measurement for an ARFCN to make sure there is real transmission. It should also be noted that in the second step the UE will need to repeat the same processes (power measurement, BSIC acquisition) before obtaining the Global Cell Identity.
Then the second step will be that the UE obtains the Global Cell Identity [3] from the cells corresponding to the ARFCNs provided by the network. This step can be initiated by another measurement control from the network.

We propose that RAN2 confirm with GERAN on the following assumptions.
· The first step solely relies on the ARFCN power measurement

· The second step is from the power measurement to acquisition of Global Cell Identity on each ARFCN in the ARFCN list provided by the network
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Figure-1: Proposed procedure steps for GERAN ANR

Proposal 2:
Confirm with GERAN on the assumptions for the procedure steps in GERAN ANR
2.3 Gap length
Some form of gap (i.e. natural gap from DRX or configured measurement gap pattern) is needed for both first step and the second step.
It is important for us to know how long a gap needs to be in order for the UE to be able to perform the GERAN ANR procedure in E-UTRAN. This will give us an idea of how realistic it is to use natural gap from DRX for these procedure steps in GERAN ANR function.
We therefore propose to ask GERAN and RAN4 to consider appropriate gap length for GERAN ANR purposes.

Proposal 3:
Ask GERAN and RAN4 to consider gap length for GERAN ANR procedure
2.4 UTRAN ANR
The discussion above can also be applied to the UTRAN ANR. Indeed, we should recognize the fact that in UTRAN specification, inter-frequency measurement on only up to 3 UARFCNs is mandated. If we are to take this principle in the UTRA cell measurement in E-UTRAN, a similar problem to the GERAN case will arise.
Let’s consider a scenario where the operator has 5 UARFCN deployed in their network (f1 to f5), all the UE supports all the 5 UARFCN, and the actual neighbour carriers for the eNB are only 3 of them (e.g. f1, f4 and f5).  In this case the UEs only pick 3 carriers from the top of neighbour carrier list and as a result f4 and f5 are not measured by the UEs.
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Figure-2: An issue with the current working assumption
We can consider a similar mechanism to what has been proposed for GERAN ANR above. That is, to introduce the first step in which the eNB can ask the UE to perform UTRA cell measurement on the UARFCN provided in the measurement control. In this case the UE should be able to perform UTRA cell measurement on more than 3 UARFCNs.

As already captured in [1], the second step is purely the acquisition of Global Cell Identity from the system information of the cells indicated by the eNB.
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Figure-3: Proposed procedure steps for UTRAN ANR
Proposal 4:
ANR-specific UARFCN list is provided to the UE by Measurement Control in the first step of UTRAN ANR
3 Conclusion

We proposed basic procedures and parameters that can be used in inter-RAT ANR function, which results in the following proposals.
Proposal 1:
 ANR-specific ARFCN list is provided to the UE by Measurement Control in the first step
Proposal 2:
 Confirm with GERAN on the assumptions for the procedure steps in GERAN ANR

The assumptions being;

· The first step solely relies on the ARFCN power measurement

· The second step is from the power measurement to acquisition of Global Cell Identity on each ARFCN in the ARFCN list provided by the network

Proposal 3:
 Ask GERAN and RAN4 to consider gap length for GERAN ANR procedure

Proposal 4:
ANR-specific UARFCN list is provided to the UE by Measurement Control in the first step of UTRAN ANR
We ask RAN2 to consider proposed scheme and liaise with appropriate working groups as needed.
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