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1. Introduction
During RAN#48 in Seoul, a new WI of ANR_UTRAN RP-100688 was introduced for Rel10, and RAN2 is responsible for defining the required UE support [1]. In RAN2, the discussion regarding ANR_UTRAN has been made among several companies and some basic decisions start converging. In this contribution, we shall give further discussion about how to define the required UE report for ANR_UTRAN in order to move ANR_UTRAN forward.
2. Discussion
2.1 Introduction of ANR_UTRAN as a separate functionality
During RAN2#69bis the issue of decoupling ANRF from CSG functionality was discussed. Based on [2], several companies have agreed that ANR_UTRAN needs to be de-coupled from CSG functionality because there are different aims between ANR_UTRAN and CSG functionality. 
Proposal 1: ANR_UTRAN is a separate functionality.
2.2 How to define the required UE support for ANR_UTRAN
How to define the required UE support for ANR_UTRAN is much similar to the required UE support for ANR_LTE, the following two parts need to be supported:

- measurement of detected set cell 

- acquisition of SI of a specific cell

Based on [3][4][5][6][7] in RAN2#69bis, we can conclude three main options of solution framework for defining the required UE support for ANR_UTRAN:

   Option 1: Completely reusing CSG inbound handover procedure as described in [3].
   Option 2: Partly reusing CSG inbound handover procedure in the sense of principle as described in [8], ANR_UTRAN principal procedure is depicted in figure 1.
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Figure 1 ANR_UTRAN procedure 

   Option 3: Using totally new procedure. For example, the new procedure for ANR_UTRAN is reselection based as described in [5]. 
In RAN2#70, [8] gave the analysis of the above three solution options in terms of their merits and drawbacks and proposed that Option 2 be accepted, and [9] compared Option 1 with Option 3 and proposed Option 3 be introduced into the relevant specifications.
In order to decide which option is more suitable as ANR_UTRAN basic solution, the following sections will provide further analysis.
2.2.1 Defining UE supporting measurement of detected set cell for ANR_UTRAN 
For the scenarios for ANR_UTRAN, during RAN#48 the following cases are agreed in [10]:

· Intra-UTRAN case 

Including intra-RNS and inter-RNS case; the latter is limited to the case where it can rely on existing Iur connections between the two RNCs

· Inter_RAT case

Essential scenarios: both UTRAN to GSM and UTRAN to LTE
Intra-UTRAN case includes two detailed scenarios: Intra-frequency case and Inter-frequency case.
2.2.1.1 Intra-frequency case:
Option 1 reuses CGS inbound mobility procedure to support measurement of detected set cell. There are two disadvantages. First, this triggering mechanism for measurement of detected set cell is not suitable by proximity indicator which means UE’s re-entering into the HNB’S cell. Secondly, it is rather unlikely to be feasible to pre-configure such a range for ANR_UTRAN, because UE needs to report the detected set cells to network for those PSCs will not be continuous. 
Option 2 means reusing the current existing intra-frequency measurement of detected set cell procedure, because in the current TS 25.331 the Macro measurement of detected set cell  and reporting has already been supported in intra-frequency case. 
Option 3 means establishing new procedure for intra-frequency measurement of detected set cell. This will result in more redundant information and introduce heavy impact on the specification.
Proposal 2: Reusing the current existing intra-frequency measurement of detected set cell procedure for ANR _UTRAN in Intra-frequency case.
2.2.1.2 Inter-frequency case:

In [7]，proximity detection is used for detection of the UE’s proximity to one or more cells broadcasting a CSG identity that is part of the UE’s CSG whitelist，and it is an unique process for CSG UE with fingerprint information which is not used for UTRAN macro cells. Furthermore，Option 1 and Option 3 will lead to same disadvantages similar to intra-frequency case. Option2 needs extend macro measurement of detected set cell procedures of intra-frequency case into inter-frequency case.

Proposal 3: Extending macro measurement of detected set cell procedures of intra-frequency case into inter-frequency case.
2.2.1.3 Inter-RAT case:

For E-UTRA, current TS 25.133 said that “The UE shall be able to identify new E-UTRA cells and perform RSRP measurements of identified E-UTRA cells if carrier frequency information is provided by the serving cell”. For GSM, current TS 25.331 said that GSM cells which have not been verified can be reported. So the current UTRAN measurement mechanism can support reporting PCIs for missed E-UTRAN cells and BSICs for missed GSM cells.
Proposal 4: Reusing the macro measurement procedures of inter-RAT case for measurement of detected set cell of ANR _UTRAN in inter-RAT case, include E-UTRAN cell and GSM cell.
2.2.2 Defining UE supporting of SI acquisition for ANR_UTRAN

For acquisition of SI of a specific cell，the 3 above cases can not support this. 
2.2.2.1.For intra-frequency case:

Option 1 and Option 2 want to reuse CSG inbound HO procedures because CSG inbound HO procedure supports SI acquisition. A typical UTRA CSG inbound HO procedure in UTRAN has the following steps to acquire SI of a specific cell:

- RNC configures UE with MEASUREMENT CONTROL message to acquire SI about certain CSG/Hybrid cell.

- UE tries to report the requested CSG information in "Cell measured results" for intra -frequency cells, including cell id, CSG id, CSG Member id, but not including PLMN.

We can modify two above steps of UTRA CSG inbound HO procedure into supporting SI acquisition for ANR_UTRAN. 
Option 3 wants to use new procedures to support this for reducing an additional impact to UE battery life or gap interruption of ongoing services. But in this case gap is not needed.
Proposal 5: Reusing and modifying SI acquisition part of UTRA CSG inbound HO procedures for ANR _UTRAN in Intra-frequency case.
2.2.2.2.For inter-frequency case:
Similarly, Option 1 and Option 2 want to reuse CSG inbound HO procedures because CSG inbound HO procedures support SI acquisition. Option 3 wants to use new procedures to support this for reducing an additional impact to UE because of autonomous gap. 

For inter-frequency case, autonomous gaps which are involved in SI acquisition of CSG inbound handover procedure may bring impacts on UE’s ongoing service and performances. However, unlike CSG inbound handover procedure, ANR task is less timely urging. In order to minimise the impacts on UE’s service and performances, the best effort criteria can be accepted and special gap needs not be considered like ANR_LTE. Best effort can be considered like ANR_LTE, such as in original compressed gaps, UEs can try to finish ANR_UTRAN measurements in active time.
In addition，CSG inbound HO procedure in UTRAN supports SI acquisition of a specific CSG cell in this case. So SI acquisition can be supported by using option 1 or option 2. Because the new procedure will be introduced, Option 3 will cause the large modification and redundant information in specifications and will result in impacts on legacy UEs 
Proposal 6: Reusing and modifying SI acquisition part of UTRA CSG inbound HO procedures for ANR _UTRAN in Inter-frequency case with best effort.
Proposal 7: In order to avoiding impacts on UE batter life, SI acquisition for ANR_UTRAN is not implemented in DRX.

2.2.2.3.For inter-RAT case:

According to RAN#48, essential scenarios in inter-RAT case include both UTRAN to GSM and UTRAN to LTE. Option 1 reuses CSG inbound HO procedures because CSG inbound HO procedure supports SI acquisition for E-UTRAN cell. Option 2 considers Option 1 is not feasible, because the current specification does not support E-UTRAN cell’s SI acquisition. GSM cell’s SI acquisition is also not supported. So Option 2 will extend the current SI acquisition in inter-frequency case into inter-RAT case.
Option 3 adds new procedures to support this for reducing an additional impact to UE because of autonomous gap. Although for reselection based ANR there is not an additional impact to UE battery life or autonomous gap interruption of ongoing services while at the same time ensuring that important information for ANR，there is no reporting mechanism and it’s feasibility is FFS, because only UEs that are in CELL_PCH or CELL_FACH state need to report global cell ID and scrambling code.

Similarly, the autonomous gap is not a question because ANR task is less timely urging. In order to minimise the impacts on UE’s service and performances, the best effort criteria can be accepted and special gap had better not be considered like ANR_LTE.
Proposal 8: Extending the current SI acquisition in inter-frequency case into inter-RAT case for ANR _UTRAN.
Based on the above proposals, Option2, that is partly reusing CSG inbound HO procedures, can be considered as baseline for ANR _UTRAN which minimizes the impact on current TS and UE.

Proposal 9: Partly reusing CSG inbound HO procedures can be considered as basic solution for ANR _UTRAN.
2.3 Open issues for partly reusing CSG inbound HO procedures
Issue 1: How to extend the supporting of measurement of detected set cell of intra-frequency case into inter-frequency case?
Issue 2: For ANR in inter-frequency case, UE measurement capability needs to be considered because UE only supports additional 2 frequency measurement.

Issue 3: How to reuse the CSG inbound HO procedure to support SI acquisition for ANR_UTRANF in intra-frequency case and inter-frequency case.

Issue 4:  How to extend the current SI acquisition in inter-frequency case into inter-RAT case.
Issue 5: Parameter configuration for ANR_UTRAN is FFS, such as the triggering mechanism of ANR_UTRAN, and additional required information from UE.
Proposal 10: The above open issues need to be further studied in the RAN2.
3 Conclusion
There are 3 options for defining required UE support for ANR_UTRAN which are discussed in three scenarios for two parts of ANR_UTRAN in this contribution. RAN2 is kindly asked to think about the following proposals:
Proposal 1: ANR_UTRAN is a separate functionality.
Proposal 2: Reusing the current existing intra-frequency measurement of detected set cell procedure for ANR _UTRAN in Intra-frequency case.
Proposal 3: Extending macro measurement of detected set cell procedures of intra-frequency case into inter-frequency case.

Proposal 4: Reusing the macro measurement procedures of inter-RAT case for measurement of detected set cell for ANR _UTRAN in inter-RAT case, include E-UTRAN cell and GSM cell.
Proposal 5: Reusing and modifying SI acquisition part of UTRA CSG inbound HO procedures for ANR _UTRAN in Intra-frequency case.
Proposal 6: Reusing and modifying SI acquisition part of UTRA CSG inbound HO procedure for ANR _UTRAN in Inter-frequency case.

Proposal 7: In order to avoiding impacts on UE batter life, SI acquisition for ANR_UTRAN is not implemented in DRX.
Proposal 8: Extending the current SI acquisition in inter-frequency case into inter-RAT case for ANR _UTRAN.

Proposal 9: Partly reusing CSG inbound HO procedures can be considered as basic solution for ANR _UTRAN.

Proposal 10: The above open issues need to be further studied in the RAN2.
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