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1. Introduction
The Work Item on Automatic Neighbour Relation (ANR) for UTRAN [1] was approved in RAN#48. In the previous RAN2 and RAN3 meetings, related discussion were already on going and some initial agreements were reached in RAN2 [2].
This contribution focuses on the scenarios and requirement of ANR function from RAN3’s point of view and analyzes the mechanism of ANR information exchange over the network interfaces.
2. Scenarios and requirements from RAN3 aspect
In the WID, the task of RAN3 for this WI is described as below:

· Define the required support over the existing network interfaces for establishing and maintaining neighboring relation information, especially after detecting missing neighboring relation 
· Define the O&M requirements
· Finalize the overall stage-2 description for the feature
· Specify changes to stage 3 specification under RAN3 responsibility

According to the description above, for RAN3, it is important to specify the scenarios and requirements for establishing and maintaining neighboring relation information over the network interfaces, including intra-UTRAN case and inter-RAT case. 
Before discuss the scenarios, one working assumption needs to be discussed. Since the neighbor relation is cell-level configuration and it is the CRNC who is responsible for control of the logical resources of its Node B's, it is reasonable that the NR information is established and maintained in the CRNC.
Proposal 1: For UTRAN, CRNC is responsible to establish and maintain the NR information of it’s cells.
In our understanding, the typical scenarios of ANR functions need to be considered in RAN3 can be classified as UE triggered scenario and non-UE triggered scenario. The details are discussed in the following:
Scenario 1: UE triggered
In RAN2#70bis meeting, the basic working assumption was reached that RAN2 ANR procedure shall consist of UE reading/storing and reporting information obtained from System Information and/or physical measurements of neighbour cells [2]. This means that UE can detect a new neighbor cell and report the neighbor cell to the network. Since for ANR function, it is beneficial if the network get the complete neighbor cell relation as soon as possible, to share the new neighbor cell information between RNC/BSS/eNB is a way to shorten this period. Figure 1a and 1b illustrated the intra-RNC case and the inter-RNC/inter-RAT case respectively. Since this type of cell information exchange is trigger by UE’s report, it is called UE triggered cases.

[image: image1.emf]CELL1 CELL2

SRNC

A

DRNC

B

Iur

UE reports the newly 

detected neighbour CELL2 

OAM


Figure 1a: UE triggered, Intra-RNC case

For intra-RNC case (see figure 1a), UE is working in CELL1 belonged to DRNC and when UE detects the new neighbor CELL2 belonged to the same RNC, it will report CELL2 to SRNC via Uu interface. Since it is the DRNC which is responsible to maintain the NR information, SRNC needs to transfer the CELL2 information to the DRNC so that the DRNC can add the CELL2 to the CELL1’s NRL.
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Figure 1b: Inter-RNC or Inter-RAT case

For inter-RNC or inter-RAT case (see figure 1b), UE is working in CELL1 belonged to RNCA and when UE detects new neighbor CELL2 belonged to the adjacent RNCB, it will report CELL2 to RNCA via Uu interface. Since for UMTS, the neighbor cell relation can be assumed to be bidirectional, it is beneficial if RNCA could transfer the CELL1 information to RNCB/BSS/eNB because by this information exchange, RNCB can automatically add the CELL1 to CELL2’s NRL.
Scenario 2: Non-UE triggered
For some reason, operators may add or remove cell via O&M which will lead to the change of the neighbor cells. If the RNC can notify the information to the related network nodes, other network nodes can adjust their NRT correspondingly. This can speed up the completion of the NRTs and avoid the unnecessary signaling exchange via air interface.
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Figure 2: Non-UE triggered, Inter-RNC or Inter-RAT case
As illustrated in figure 2, a new cell named CELL1 is added in RNCA for network optimization reason and CELL2 belonged to RANB is added in CELL1’s NRL by OAM. If the neighbor cell relation can be assumed to be bidirectional, CELL1 is CELL2’s neighbor cell as well. So, if the ANR function is applied in this case, i.e. RNCA transfers CELL1 information to RANB and RANB added CELL1 to CELL2’s NRL. Then the NR information can be shared among network nodes which can speed up the completion of NRLs.
Proposal 2: In RAN3, the ANR function needs to be considered for both UE-triggered and non-UE triggered scenarios as illustrated in this section.
3. ANR information exchange over network interface
3.1. When to exchange the NR information over network interface?
According to the discussion in section 2, neighbor cell information needs to be exchanged over network interfaces for the following cases:
Case 1: UE triggered, Intra-RNC case
Case 2: UE triggered, Inter-RNC or Inter-RAT case

Case 3: Non-UE triggered, Inter-RNC or Inter-RAT case
3.2. How to exchange the NR information?

In this section, the possible way to exchange the NR information is analyzed case by case.

For Case 1, the purpose of ANR function is to transfer the newly detected cell information from the SRNC to the DRNC. So, using RNSAP procedure is a simple and direct way. The possible solutions can be extending the current RNSAP message or defining a dedicated message to transfer the cell information from SRNC to DRNC.
For Case 2 and Case 3, the purpose of ANR function is to transfer the serving cell information to the target node, i.e. CRNC of the new cell for UTRAN, BSS of the new cell for GSM and eNB of the new cell for E-UTRAN. So, the serving RNC needs to address the target node and then transfer the serving cell information to the target node. The cell information can be transferred from the serving RNC to the target node via:

· Iur or Iu interface for UTRAN, by extending the current RNSAP or RANAP message or defining a dedicated procedure, or
· Iur-g or Iu interface for GSM, by extending the current RNSAP or RANAP message or defining a dedicated procedure, or
· Iu interface for E-UTRAN, by extending the current RANAP message or defining a dedicated procedure.
Considering the different use cases, both the Iur/Iur-g-based NR information exchange and the Iu-based NR information exchange mechanisms need to be considered for UTRAN ANR; however the detailed solution, e.g. whether extending the current messages or defining dedicated procedure is FFS.

Proposal 3: Both the Iur/Iur-g-based NR information exchange and the Iu-based NR information exchange mechanisms need to be considered for UTRAN ANR.
Furthermore, if there is no Iur interface between two RNCs, is there any requirement to introduce the dynamic Iur interface establishment, like the dynamic X2 interface establishment in LTE? In our understanding, since the ANR function is a best effort function, and transferring the neighbor cell information via Iu interface, getting this information by UE report or O&M configuration can work in this case, to avoid the big impacts to UTRAN, it is preferred not to introduce the dynamic Iur interface establishment mechanism for UTRAN.
Proposal 4: Dynamic Iur/Iur-g setup is not necessary for UTRAN ANR.
3.3. What information is required from Uu signaling and what information needs to be exchanged over network interface?
From RAN3 aspect, new neighbor cell information derived from Uu signaling are used to form the NRT in the serving RNC and exchange the related information to the adjacent network node(s), if needed, such as the UE triggered cases described in section. The main purpose to exchange the NR information between network nodes is to make the target network node automatically adjust its NRTs. So before discuss what information is required from Uu signaling and what information needs to be exchanged between network nodes, the contents of the NRT need to be discussed firstly.
Since the NRT is used for the RNC/BSS/eNB for RRM usage, at least the following information needs to be included in the NRT for each neighbor cell:

· Identity of the neighbor cell, e.g. PLMN ID, RNC ID and CID for UTRAN, PLMN ID, LAC and CID for GERAN, and PLMN and E-CI for E-UTRAN. 

· Radio parameters of the neighbor cell, e.g. frequency, PCCPCH power, PSC/PCI/Cell Parameter ID and etc. (detailed parameters are FFS)
· Others, e.g. no HO, FFS
Proposal 5: RAN3 discuss and decide the parameters need to be contained in the NRT first.
4. Conclusion
In this contribution, requirements and scenarios of RAN3 ANR function for UTRAN were discussed and the NR information exchange mechanisms between network nodes were analyzed. It is suggested RAN3 to discuss and make decision on the proposals rose in this contribution:
Proposal 1: For UTRAN, CRNC is responsible to establish and maintain the NR information of it’s cells.
Proposal 2: In RAN3, the ANR function needs to be considered for both UE-triggered and non-UE triggered scenarios as illustrated in this section.
Proposal 3: Both the Iur/Iur-g-based NR information exchange and the Iu-based NR information exchange mechanisms need to be considered for UTRAN ANR.
Proposal 4: Dynamic Iur/Iur-g setup is not necessary for UTRAN ANR.

Proposal 5: RAN3 discuss and decide the parameters need to be contained in the NRT first.
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