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1. Introduction
The WI on Automatic Neighbour Relation (ANR) for UTRAN[1] has been approved in RAN#48. RAN3 is responsible for finalizing the overall stage-2 description for the feature, specifying the corresponding impact on existing network interfaces and defining OAM requirements. In this paper, we would like to discuss the solution based on the existing network interfaces.
2. Discussion
2.1 Requirements for neighbouring cell information exchange
In order to help NW detect the incomplete NRT configuration, neighbouring cell information exchange over the existing network interfaces is needed. For intra-UTRAN case, it relies on Iur interface. For inter-RAT case, on UTRAN side, it relies on Iu interface; on LTE side, it relies on S1 interface; while on GSM side, it relies on A interface.
First of all, UE’s report of new found cell is important for detection of incomplete NRT configuration. When the RNC receives any reported new found cell, which is identified to locate in another RNC or other RAT, RNC can request the peer network node to feedback more detailed information of this new found cell, as well as its neighbouring cells information to implement the NRT in local. 
Secondly, there exists the problem that if the pair cells with neighbour relation are located in different RNCs or RATs, especially in the initial stage of the running network, it will take long time to detect the missed configuration of bidirectional neighbour relationship based on handover. Therefore, the NRT under network node exchange over above network interfaces is needed.

There are some characteristics of the NR information exchange based on interfaces:
1) NR information exchange based on interfaces is easy to realize without impact on UE.

2) The network interfaces will have less sensitive to the amount of signaling data than air interface.
3) If the NR is modified by the new planning reason, e.g.,via OAM, the corresponding network node which the cells of the NR is located will be informed in time, which is much precise and faster than UE report.
Proposal1: The procedure of NR exchange via existing NW interfaces is important for UTRAN ANR, in case of UE’s report or not.
2.2 The solutions discussion
In UTRAN, it has already defined what kind of nerghbouring information is needed by RNC.
The Neighbouring UMTS Cell Information provides information for neighbouring UMTS Cells and includes Neighbouring FDD Cell Information and Neighbouring TDD Cell Information, which includes RNC-ID、C-ID、UARFCN、Primary Scrambling Code(FDD only)、Cell Parameter ID (TDD only)、Multiple PLMN List, etc.
The Neighbouring GSM Cell Information provides information for all neighbouring GSM Cells, which includes CGI、CIO、BSIC、BCCH ARFCN, etc.
The Neighbouring E-UTRA Cell Information IE provides information for all neighbouring E-UTRA Cells, which includes E-CGI、EARFCN.
Proposal2: The neighbouring cell information needs to be defined, which can refer to current UTRAN TS.
For intra-UTRAN case, there already exists the Information Exchange Initiation procedure and it is used by RNC to request initiation of information exchange with another RNC. Meanwhile, the Information Reporting procedure is used by RNC to report the result of information requested by another RNC using the Information Exchange Initiation. Therefore, it is suitable to adopt and extend above two procedures to exchange the NR information between RNCs.
Proposal3: The current Iur common signaling procedure can be extended for intra-UTRAN case, e.g., the Information Exchange Initiation procedure.

For inter-RAT case, there are three kinds of solutions for NR exchange.
1) HO piggy-backing method
2) Reusing RIM procedure
3) New procedure
The HO piggy-backing method assumes that the NR information is transported to an eNB/BSC in Source eNB to Target eNB Transparent Container IE or Target eNB to Source eNB Transparent Container IE in relocation procedure. It is therefore assumed that the neighbouring cell information of HO target cell would be achieved in the RNC only if a HO is initiated. 

This approach depends on the HO behaviour, however, according to the above analysis, NR information exchange had better be independent of HO. Moreover, in case the NR information is not up to date, and RNC is not aware of the reason because of low number of HOs. It is therefore shown that in the very moment when NR is missed, it may be no way to obtain it. Furthermore, NR information data will bring additional amount of signalling bits, it may impact on normal HO procedure. It should therefore be concluded that HO piggy-backing does not fulfil the UTRAN ANR requirement.

Usage of RIM proposes that RIM functionality is extended for LTE and GSM, then that NR information is transported as RIM messages. The method fulfils the requirement that the NR information may be requested any time. In LTE, it is also extended to transfer the LB information between RATs. However, the main problem about RIM is that: it is an old protocol defined for different purpose, therefore it is not under control of RAN3. And it is also limited in R9 that usage of RIM must not cause any significant increase of load in the CN and the LB exchange via RIM should be used infrequently. This limitation may affect the UTRAN ANR performance (or other dependent SON feature) in more dynamic scenarios. Lastly, RIM is a complicated solution, which will cause significant testing burden whenever changed.
Therefore, a new procedure to fulfil iRAT communication via Iu interface needs to be defined. Some other aspects will also impact on the procedure design, e.g., MRO、MLB、 energy savings in iRAT environment. All of those possible future extensions require exchange of messages at given moments. 

Proposal4: A new procedure needs to be defined for inter-RAT case.

3. Conclusion
According to the above analysis, there are options for defining the required support over the existing network interfaces for UTRAN ANR which are discussed from scenarios for two parts of ANR_UTRAN in this contribution, intra-UTRAN and inter-RAT. RAN3 is kindly to approve the following proposals:

Proposal1: NR exchange function is necessary for UTRAN ANR, whether it is based on UE report or not.

Proposal2: The neighbouring cell information needs to be defined, which can refer to current UTRAN TS.

Proposal3: The current Iur common signaling procedure can be extended for intra-UTRAN case, e.g., the Information Exchange Initiation procedure.

Proposal4: A new procedure needs to be defined for inter-RAT case.
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