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1. Introduction
ANR (Automatic neighbour relation) is such kind of function that enables RNC to get the information of its cells’ full or partial neighbouring relation.
As concluded in RAN#47, RAN2 is requested to “Identify the UE implications of supporting ANR using procedures defined in release 9 for CSG inbound handover, and identify whether this is a sufficient solution or changes would be beneficial to support ANR in order to minimise end user perceived impacts in the UE performance”.
In this contribution, we want to kick off some results of our initial analysis regarding this issue.
2. Support ANR by reusing CSG inbound HO procedure
First of all, the CSG inbound HO procedure in UMTS is given out as below for reference purpose. (Not announced in RAN2 session!)  

CSG Step 1st: UE (Assuming its "UTRA CSG Proximity detection" is set to "enable") enters and detects the accessible CSG/Hybrid cell, then UE reports “CSG Proximity Indication” in MEASUREMENT REPORT message, including CSG/Hybrid cell’s Frequency info.

CSG Step 2nd: RNC orders UE to perform inter-frequency/RAT measurement by MEASUREMENT CONTROL message.
CSG Step 3rd: UE makes the corresponding MEASUREMENT REPORT, including the frequency information and PSCs.

CSG Step 4th: If RNC needs to know the SI information about certain CSG/Hybrid cell, it shall ask UE to acquire SI by MEASUREMENT CONTROL message.

CSG Step 5th: UE tries to get and report the requested CSG information in "Cell measured results" for intra/inter-frequency cells, including cell id, CSG id, CSG Member id, but not including PLMN.

CSG Step 6th: RNC makes the HO decision based on received CSG information.
Generally speaking, CSG inbound HO procedure provides us a framework that can be adopted for ANR functionality in UMTS. The basic steps for CSG inbound HO and their relevant messages can be reused for ANR purpose, however in some CSG steps above, in order to support ANR function fully in UMTS, the concerned specifications must make corresponding changes and/or additions. In the arguments below, we shall point out some of these potential changes and/or additions in details. 

For UE capable of effective ANR functionality, it tries to perform intra-frequency measurement across larger geographical area, to perform inter-frequency measurement across broader spectrum, and to perform inter-RAT measurement to GERAN, E-UTRAN and any other RAT if possible. UE’s intra-frequency, inter-frequency and inter-RAT measurement for ANR purpose aims to provide RNC the information about cells’ neighbouring relation. ANR measurement is supposed to be performed by UE with best effort, in any available ANR measurement gaps, trying to minimise the impact on other ongoing activities. It means ANR measurement should use CM more smartly than other types of measurements. Therefore we propose the first open issue as below:

Open issue 1: determine whether RNC should distinguish ANR measurement with other types of measurements explicitly, and the “best effort” criteria should be retained in UMTS.
Legacy UE may not involve in the ANR measurement task due to its limited measurement capability or avoiding the impacts from ANR. RNC makes wise decision at selecting suitable UEs to perform ANR measurement. Besides, there might be the necessity for UE to indicate whether it is capable of performing ANR measurement or not. Therefore, we propose the second open issue as below:
Open issue 2: determine the mechanism how RNC requests suitable UEs to perform effective ANR measurement.
After fixing the suitable UE to make ANR measurement, RNC orders UE to perform intra/inter-frequency and inter-RAT measurements by MEASUREMENT CONTROL message. UE should try to detect and report as many intra/inter-frequency and inter-RAT cells as possible, including their related Layer 1 information. As current 25.331 specifications say: “reporting of measurements of the detected set is only applicable to intra-frequency measurements made by UEs in CELL_DCH state”. Obviously it is not sufficient to support ANR function, so we propose the third open issue as below:
Open issue 3: For UE involved in ANR measurement task, determine whether reporting measurement results of the detected set should be applicable to inter-frequency and inter-RAT measurements made by UEs in CELL_DCH state in addition to intra-frequency measurement.
If RNC needs to know neighbouring relation information about certain cells, it shall ask UE to acquire Layer 2 information from SI. By reading the SI of indicated cells, UE gets and reports the requested Layer 2 information for neighbouring relation, such as cell id, LAC, RAC, PLMN. As current 25.331 specifications don’t include the necessary Layer 2 information for neighbouring relation in relevant IEs in MEASUREMENT REPORT message, so we propose the fourth open issue as below:
Open issue 4: Determine whether MEASUREMENT REPORT message should include Layer 2 information for neighbouring relation such as LAC, RAC, and PLMN.
3 Conclusion
As conclusion, we think the CSG inbound HO procedure can be reused for ANR functionality in UMTS, but essential changes and/or additions are needed. RAN2 is kindly asked to study more about ANR impacts in RAN2, and consider the following four initial open issues at first place:
Open issue 1: determine whether RNC should distinguish ANR measurement with other types of measurements explicitly, and the “best effort” criteria should be retained in UMTS. 
Open issue 2: determine the mechanism how RNC requests suitable UEs to perform effective ANR measurement.

Open issue 3: For UE involved in ANR measurement task, determine whether reporting measurement results of the detected set should be applicable to inter-frequency and inter-RAT measurements made by UEs in CELL_DCH state in addition to intra-frequency measurement.
Open issue 4: Determine whether MEASUREMENT REPORT message should include Layer 2 information for neighbouring relation such as LAC, RAC, and PLMN.
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