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1. Introduction
During RAN#47 meeting, Automatic Neighbour Relation Function for UTRAN has been discussed in RP-100367 [1], and it was agreed to have an

ACTION ITEM for RAN2 & RAN3 to study the following and report back to RAN #48 by an LS from each group. 
In this paper we will identify the use cases for UTRAN ANRF, which leads to define the scope of a possible ANR WI in RAN#48.
2. Discussion
2.1 Requirements and Scenarios

2.1.1 Requirements
In LTE, Automatic Neighbour Relation (ANR) function discussed in both RAN WG and SA5 in EUTRAN context, which are documented in LTE TS 36.300 and TS 32.511.However, it is costly and troublesome to retain neighbour cell relation information in UMTS for network optimization purposes.
Especially, the traditional way to avoid this in inter-RAT case would be based on the mirrored data configured in the different system. It will increase the operator’s costs for network maintenance and operation.  
2.1.2 Intra-frequency case
In this case, if an intra-frequency neighbour cell is missing, UE can report the unknown cell’PSC by detected set, which has already been supported on UE side. But it don’t support acquisition and reporting of the layer 2 information of  the specific macro cell and  it will be undependable for the previous version UE (pre R4). Intra frequency measurement control has defined that the measurement report condition of 1d is within active set & monitor sets. But some UEs before R4 release can generate 1d measurement report of detected cells, which does not comply with UTRAN’s measurement control. The following case would happen, the missing neighbour cell will be reported by UE on 1d event without any 1a report before, UE will initiate intra-frequency hard handover to the missed neighbour cell with best signal rather than intra-frequency soft handover. Usually, the Intra-frequency hard handover shall only happen when intra-frequency soft handover is not successful to improve the network performance.

Furthermore, there still exists the problem that if the pair cells of neighbour relation located in different RNC, especially in the first stage of the running network, it will spend a long time to detect the missed configuration of bidirectional neighbour relationship based on handover.

Summary: In the intra-frequency case, though UE can report the unknown cell by detected set, but it don’t support acquisition and reporting of the layer 2 information of the specific macro cell and it is undependable for the previous version UE and it will spend a long time to detect the missed configuration of bidirectional neighbor relationship based on handover, especially in inter-RNC. 
2.1.3 Inter-frequency case
According to current TS25.331, the missed inter-frequency neighbour cell can not be reported on the detected set.

Cells detected by the UE, which are neither in the CELL_INFO_LIST nor in the active set belong to the detected set. Reporting of measurements of the detected set is only applicable to intra-frequency measurements made by UEs in CELL_DCH state.
Therefore, it will cause handover failure and impact on the network performance.
Summary: In the inter-frequency case, the unknown cell can not be reported by UE according to the current specifications, and it will also spend a long time to detect the missed configuration of bidirectional neighbour relationship based on handover, especially in inter-RNC. 
2.1.4 Inter-RAT case
According to current TS25.331, the missed inter-rat neighbour cell’s PSC cannot be reported on the detected set for IS-2000 because there is no way to report IS-2000 measurement result and the measurement ability for IS-2000  is not supported in current TS25.133. Although the current UTRAN measurement mechanism can support reporting the missed inter-RAT neighbor cell’s PSC for E-UTRAN and GSM, inter-RAT SI acquisition cannot be supported by the current UTRAN measurement mechanism.
To support UTRAN to LTE hand-over in accordance with the 3GPP standardization, UTRAN must retain information on the LTE system, and the LTE system must retain information on the UTRAN system. This type of information is generally cell related information, that is information on external cells required by a user equipment in one system to measure and evaluate the possibility of hand-over to cells in the other system. 
Actually, it’s very important for the initial phase of LTE network operation, LTE cell would be deployed as the capacity enhanced cell in the network, UE should be guaranteed to handover from UTRAN to LTE successfully.
Usually, this NR information is a mirror information held in the neighboring system. If this mirrored data becomes inconsistent between the two systems then there are a number of consequences depending on the information that has become inconsistent. This can range from reduced ability of handover to the neighboring system, to complete impossibility of handover to the neighboring system. Inconsistency can be caused manually, for example by the operator modifying cell data in one system and not in the other, or it can be caused automatically, for example via some optimization function such as ANRF in LTE.

Summary: In the inter-RAT case, the unknown cell can not be reported by UE according to the current specifications, and it is important to guarantee the synchronized NR between the RATs. 
2.2 Functionality discussion
We need to identify the needed functionality based on the below table.
According to the below table, the row I is in the RAN2’s realm and listed here for information to have a more general sight on the ANR for 3G which has been discussed in pre RAN3 email reflector, while the row II. III are RAN3 aspects, helping to serve as outputs from RAN3 for RAN #48.
	Scenarios
	RAN2 Aspects
	RAN3 Aspects

	
	I. UE support
	II. Network/Backhaul support
	III. O&M support

	A. Intra-freq
	[QUALCOMM]

1. Detection of incomplete NRT configuration seems to be supported.
[CATT]  Agree

2. Can the current S.I. Acquisition and reporting mechanism for inbound mobility be reused for retrieve of Layer 2 info?
[CATT] It should be determined by RAN2.

3. Is additional Layer-2 info (e.g. PLMN, LAC, RAC) needed?
[CATT]  PLMN, LAC, TAC are mandatory, while RAC is optional.
[ZTE]
4. Should UEs report to their serving cells the neighbor lists of surrounding cells?
[CATT] It would bring much complexity to UE and more load over air interface.
[HW] 
5. UE capability shall be defined.
	[QUALCOMM]

1. Identify information to be configured via ANR for retrieval of Layer-1 and Layer-2 NRT info.

2. How to exchange neighbor cell information in the absence of Iur?
[ZTE] 
3. Can the Iur be used for ANR or a new function is needed? On the frontier case, is the extension based on current Iur signaling or a separate signaling design needed?

[NEC] 
4. how does the RNC know which neigh RNC to communicate?
[HW] 
5. Identify the process to confirm and add the new detected neighbor cell into neighbor cell list

- If NR exchange function is necessary?


	[QUALCOMM]
1. Identify information to be configured via ANR  for retrieval of Layer-1 and Layer-2 NRT info.

2. Whether and how dynamic Iur setup is supportable and configured via O&M function, like in LTE.

3. RNC<->O&M functions needed to manage NRT and UTRAN discovery of fresh info.

[ZTE]: for the 3rd bullet, we think it’s better to reword as: 
RNC<->O&M functions needed to manage and maintain the NRT, including add NR and remove NR function.

	B. Inter-freq
	[QUALCOMM]

1. Evaluate how new cells can be detected (Layer-1 info), since UEs cannot report inter-frequency cells outside CELL_INFO_LIST 

2. Same as intra-freq

3. Same as intra-freq
[ZTE]
4. Same as intra-freq
[HW] 
5. Same as intra-freq
	[QUALCOMM]

1.  Same as intra-freq

2. Same as intra-freq 

3. Same as intra-freq
[NEC]
4. Same as intra-freq
[HW] 
5. Same as intra-freq
	[QUALCOMM]

1. Same as intra-freq

2. Same as intra-freq

3. Same as intra-freq

	C. Inter-RAT
[ZTE]: FFS if we agree all the following Inter-RAT cases: EUTRAN, GSM, IS2000

[QC] No, but prioritization arguments are welcome.
	[QUALCOMM]

1a. Detection of incomplete NRT configuration seems to be supported for LTE.

1b. FFS if detection of incomplete NRT configuration is supported for GSM, IS-2000

2a. Same as intra-freq for LTE.

2b. FFS on details and retrieval of Layer-2 NRT info for GSM. ANR support for IS-2000 is FFS.
[ZTE]:  
prefer to reword 2a and 2b to “FFS on details and retrieval of Layer-2 NRT info for inter-RAT case.”

3. Same as intra-freq
4. Same as intra-freq
[HW] 
5. Same as intra-freq
	[QUALCOMM]

1. Identify information to be configured via ANR for retrieval of Layer-1 and Layer-2 NRT info.

2. How to exchange neighbor cell information?
3a. [ZTE] Can the Iu and S1 be used for ANR or a new function is needed between UTRAN and LTE? On the frontier case, is the extension based on current Iu and S1 signaling or a separate signaling design needed?

3b. [QC] What options exist for 3G-ANR to support GSM and IS-2000 neighbour cells?
[HW] 
5. Same as intra-freq
	[QUALCOMM]
1. Same as intra-freq

2a. How to integrate the 3G ANR O&M function with the one specified for LTE ANR?

2b.  Identify information to be configured via ANR for retrieval of Layer-1 and Layer-2 NRT info for GSM. IS-2000 case is FFS.
[ZTE]: Whether and how dynamic direct interface setup is supportable and configured via O&M function?


3. Summary
According to the offline email discussion, companies, for each scenario, raised questions, which are summarized as follows:

1. Corresponding companies confirm intra-frequency and inter-frequency scenarios, while the raising concern on inter-RAT scenarios, whether all the following Inter-RAT cases: EUTRAN, GSM, IS2000, need to be considered as FFS.
2. For each scenario, UE support (RAN2 aspects) and network/backhaul and O&M support (RAN3 aspects) shall be considered.

3. For UE aspects, several questions are provided by companies, e.g.

i. For intra-frequency case and LTE cell detection of inter-RAT case, detection of incomplete NRT configuration seems to be supported.
ii.  Can the current S.I. Acquisition and reporting mechanism for inbound mobility be reused for retrieve of Layer 2 info?
iii.  Is additional Layer-2 info (e.g. PLMN, LAC, RAC) needed?
iv.  Should UEs report to their serving cells the neighbor lists of surrounding cells?
v.  Does UE capability need to be considered?
Note: All the issues raised above need to be discussed and evaluated in RAN2.
4. For network/backhaul aspects, several issues are considered as follows:
i.  Identify the information to be configured via ANR for retrieval of Layer-1 and Layer-2 NRT info.
ii.  For intra-frequency case and inter-frequency case, identify  the procedure to exchange the neighbor cell information within network: 

- Presence of Iur: separate signaling or reuse the existing signaling? 

- Absence of Iur: Iu affected, separate signaling or reuse the existing signaling? Or dynamic Iur setup is supportable?

iii. For inter-RAT case, identify  the procedure to exchange the neighbor cell information within network: 
- Iu affected, separate signaling or reuse the existing signaling?

iv.  Identify the process to confirm and add the new detected neighbor cell into neighbor cell list.
5. For O&M aspects, several issues are considered as follows:
i. Identify the information to be configured via ANR for retrieval of Layer-1 and Layer-2 NRT info.
ii. For intra-frequency case and inter-frequency case, whether and how dynamic Iur setup is supportable and configured via O&M function. 
iii. RNC<->O&M functions need to manage and maintain the NRT, includes NR adding and NR removal function.
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