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1. Introduction
During RAN#48 meeting, Automatic Neighbor Relation for UTRAN has been agreed as a WI in RP-100688. It has the following work tasks for RAN2 [1]:
· Define the required UE support for ANR
· End user perceived impacts including throughput and power consumption, UE and NW complexity, shall be considered.
· Contribute to the stage 2 description to cover the required UE & radio procedures
· Specify  changes to stage 3 specification under RAN2 responsibility

In this paper we will try to analyze UTRAN ANR from RAN2 point of view and make some proposals.
2. Discussion
2.1 Background
Inaccurate neighbor relation configuration may lead to HO failure. Manual maintenance of neighboring relation configuration by human is expensive. ANR (Automatic Neighbor Relation) has been introduced in LTE and is now introduced in UMTS.

The ANR procedure in LTE can be divided into two steps:1) ANR measurement procedure and 2) GCI report procedure. The ANR measurement procedure is used to detect and report neighbor cells which have not been configured. The GCI report procedure is used to uniquely identify a cell, (e.g. for the case where the cell cannot be uniquely identified by information supplied by the Measurement Report). Regarding UTRAN, the PSC confusion also exists. It is impossible for RNC to identify a cell through UARFCN&PSC. So UE assistant solution is needed. A similar two steps approach should be considered for UTRAN ANR.
2.2 Discussion
2.2.1 Intra-UTRAN case
Intra-UTRAN case includes intra-frequency and inter-frequency scenarios.
According to current TS25.331, a missing intra-frequency neighbor cell can be reported with respect to the detected set. So intra-frequency measurement for mobility can be used for intra-frequency ANR. The GCI report procedure would only be needed if the GCI could not be identified by the RNC. UE should obtain the miss-configured cell’s GCI and report to the serving RNC. This procedure is the same with Intra-frequency SI Acquisition in CSG inbound mobility.

So it is proposed that,
Proposal 1: For intra-frequency UTRAN ANR, intra-frequency detected set measurement and reporting and CSG SI acquisition procedure can be re-used.
Proposal 1bis: If proposal 1 is agreed, RAN2 is kindly requested to confirm this agreement with RAN3.
For inter-frequency scenario, UE can only measure cells within NCL. Since ANR function requires measuring and reporting cells outside of NCL, either UE is able to do this (based on network configuration) or we could introduce inter-freq detect concept (as for intra frequency case [2], [3]). If the detected set feature can be made applicable for inter-frequency measurements then UTRAN ANR measurements can be realized. 

The GCI report procedure would only be needed if the GCI could not be identified by the RNC. The GCI report procedure could reuse inter-frequency CSG SI acquisition procedure. However, the creation of autonomous gaps needs evaluation by RAN4.
So it is proposed that:
Proposal 2: For inter-frequency UTRAN ANR, RAN2 is kindly requested to confirm that CSG SI acquisition procedure is reused and then to confirm this via discussion with RAN3.
Proposal 3: For inter-frequency UTRAN ANR, RAN2 is suggested to discuss inter-freq detected set to be applied and, inter-frequency CSG SI acquisition procedure is reused for GCI report.
2.2.2 Inter-RAT case
The essential scenarios of inter-UTRAN case include UTRAN to LTE and UTRAN to GSM.
· UTRAN to LTE

For E-UTRAN measurement for the purpose of mobility, the RNC configures the E-UTRAN frequency list for UE. E-UTRAN cells which are not configured can already be detected and reported by the UE. Since LTE ANR has been introduced, miss-configured UTRAN cells can be detected by eNB. The RNC may be able to determine the GCI of a cell which was not configured via interaction with other eNBs. If this is not possible then, the SI acquisition procedure of CSG inbound mobility could also be reused.
Proposal4: For UTRAN to LTE ANR, RAN2 is kindly requested to discuss with RAN3 whether the UTRAN can determine the GCI (e.g. via interaction between RNC and eNB).
· UTRAN to GSM

During the normal case of inter-RAT handover from UTRAN to GSM, GSM NCL is sent to UE via MCM and UE report the result via MRM. UTRAN to GSM ANR would already appear to be quite similar to UTRAN inter-frequency ANR. To detect and report of GSM cells not included in the GSM NCL then the “inter-RAT detected set cells” would also appear to be required for UTRAN to GSM ANR. However RAN4 performance analysis is needed to evaluate the feasibility of the solution. So it is proposed that:
Proposal5: LS should be sent to RAN4 to request information on performance gap requirements for UTRAN to GSM detected set measurements and on the feasibility of autonomous gaps for obtaining GSM cell identity.
2.2.3 ANR measurement and reporting criteria

For either of the above ANR case, we need to evaluate if new criteria is needed or not for the UE to measure and report missing neighbour cells for the purpose of ANR. Since the main purpose of ANR is to provide better mobility performance (i.e., to find missing neighbours cells that could be the potential handover target) so it should be possible to reuse existing measurement and reporting to meet the requirements of ANR.
Proposal6: Reuse the existing measurement and reporting criteria used in active mobility for ANR measurements and reporting.
3. Conclusion

This contribution has discussed UTRAN ANR. Based on the analysis above, it’s proposed to RAN2 agree:
Proposal 1: For intra-frequency UTRAN ANR, intra-frequency detected set measurement and reporting and CSG SI acquisition procedure can be re-used.
Proposal 1bis: If proposal 1 is agreed, RAN2 is kindly requested to confirm this agreement with RAN3.
Proposal 2: For inter-frequency UTRAN ANR, RAN2 is kindly requested to confirm that CSG SI acquisition procedure is reused and then to confirm this via discussion with RAN3.
Proposal 3: For inter-frequency UTRAN ANR, RAN2 is suggested to discuss inter-freq detected set to be applied and, inter-frequency CSG SI acquisition procedure is reused for GCI report.
Proposal4: For UTRAN to LTE ANR, RAN2 is kindly requested to discuss with RAN3 whether the UTRAN can determine the GCI (e.g. via interaction between RNC and eNB).
Proposal5: LS should be sent to RAN4 to request information on performance gap requirements for UTRAN to GSM detected set measurements and on the feasibility of autonomous gaps for obtaining GSM cell identity.

Proposal6: Reuse the existing measurement and reporting criteria used in active mobility for ANR measurements and reporting.
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