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1. Introduction
In last RAN2 70bis meeting, two solutions for UTRAN ANR have been discussed:
· CELL_DCH based solution
UE in CELL_DCH state is selected to execute UTRAN ANR measurement. 
· Non-CELL_DCH based solution

UE in non-CELL_DCH state (e.g. idle, CELL_PCH, URA_PCH or CELL-FACH) is selected to execute UTRAN ANR measurement. 
In this contribution we will try to analyze the two solutions and make some proposals from RAN2 point of view.
2. Discussion
2.1 CELL_DCH based solution
2.1.1 Introduction of CELL_DCH based solution

The CELL_DCH solution for UTRAN ANR 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 for UE to obtain GCI of detected cell and reported to network to uniquely identify a cell. [1]
2.1.2 Analysis of ANR measurement procedure

According to current TS25.331, since measurement and reporting of intra-frequency detected set cells are supported, so intra-frequency mobility procedure under DCH state can be re-used for the purpose of intra-frequency ANR. 
For inter-frequency scenario, enabling Detected Set feature for inter-frequency measurements [2] was discussed and LS [3] was send to RAN4 for performance evaluation. 
For inter-RAT ANR, GSM & E-UTRAN are the two main cases as described  in the WID. ANR to E-UTRAN requires a LTE capable UE and the procedure for a LTE capable UE to detect all E-UTRA cells in given frequency layer is already specified.
For UMTS ANR to GSM, the ANR measurement depends on the support of detected set feature which is similar to inter-frequency scenario. RAN 4 evaluation is also needed.

The current DCH mobility criteria could be re-used for UTRAN ANR based on the detected set feature. NW can indicate ANR measurement by configuring system/ frequency info in dedicated measurement control message and no additional signalling would be needed.
2.1.3 Analysis of GCI/eGCI/CGI reporting procedure

If RNC can not uniquely identify a cell by PSC/PCI/BISC, GCI/eGCI/CGI reporting procedure is needed. From the signaling point of view, the procedure is the same with GCI/eGCI reporting procedure in HNB inbound mobility.  For HNB, an autonomous gap was created for CGI/eCGI acquisition. RAN4 evaluation and investigations are needed to determine if it could be re-used for ANR. The impacts of autonomous gap creation on any ongoing service might be different (a possible way to mitigate the impact is to select the UE whose ongoing service is not delay or loss sensitive).
2.1.4 Observations
According to the analysis in chapter 2.1.2 and 2.1.3, it can be concluded for CELL_DCH based ANR solution that:
· For intra-frequency case, current mechanism (already supported) are sufficient;

· For inter-frequency case, a new UE capability to detect cells outside of NCL is needed. The SI acquisition procedure could be reused for GCI reporting, but data transmission might be impacted;

· For ANR to E-UTRA, specifications already provide the UE with the ability to detect E-UTRA cells in a specified frequency layers. The SI acquisition procedure could be reused for eGCI reporting, but UMTS data transmission might be impacted and some performance evaluation is needed;
· For ANR to GSM, a new UE capability to detect cells outside of GSM NCL is needed. Data transmission might be impacted during CGI reporting;
2.2 non-CELL_DCH based solution
2.2.1 Introduction of non-CELL_DCH based solution
Non-CELL_DCH based solution was proposed in [4], in which cell reselection to cells outside of NCL would be allowed. When the UE reselects to the cell detected by ANR function, it can report the GCI/eGCI/CGI and physical cell ID parameters of the source cell to the RNC. The NW can determine miss-configured cells by collecting and analyzing such information. 
2.2.2 Analysis of non-CELL_DCH based solution
The non-CELL_DCH based solution seems to have some negative aspects: 
1. This solution changes the UE reselection procedure. UE might reselect to a cell which is not in neighbor cell list and which might be forbidden by the NW.

2. The measurement report would be sent in target cell which may not support ANR. This would lead to unnecessary measurement report message and to the miss-configured cell info never being reported.
3. Miss-configured inter-freq/inter-RAT cells would only be detected if the miss-configured cells are reselected and this should not be the desired behavior;
2.2.3 Alternate non-DCH based solution

To minimize the impact to reselection and other issues previously described, an alternative of non-DCH based solution should be considered: 
· UE logs the info of detected cell in non CELL_DCH, miss-configured cells
· The report criterion would be the same as non-DCH based solution
The alternate non-CELL_DCH based solution may lead to unnecessary UE power consumption. Impact on UE, network and specifications require further study, particularly with regard to the UE selection criteria, UE measurement criteria and detailed report criteria. 
2.2.4 Observations
Based on above analysis, it can be concluded that:
· The non-CELL_DCH based solution depending on cell reselection is not acceptable due to impact on the cell reselection procedure.

· The alternate non-DCH based solution can reduce the impact to reselection procedure. However further study is required in order to minimize impacts on UE, network and specifications.
2.3 Summary

Based on the analysis above, a UE capability to measure and report cells outside of NCL is needed (already supported for intra-freq and E-UTRA for both CELL_DCH and non-CELL_DCH based solutions). The CELL_DCH based solution should reuse the existing procedures as much as possible and/or be based around those used in LTE. The non-CELL_DCH based solution could be designed so that it does not impact cell selection/reselection. However further study is required concerning UE, network and specification impacts. It is therefore proposed that:
Proposal 1: In order to support ANR, UMTS UE capability to detect cells outside of NCL (inter-freq & GSM case) should be supported;

Proposal 1bis: Based on proposal 1, RAN2 to discuss a way forward on CELL_DCH based or non-CELL_DCH based solution.
3. Conclusion

This contribution has analysed CELL_DCH based solution and non-CELL_DCH based solution for UTRAN ANR. Based on the analysis above, we propose:
Proposal 1: In order to support ANR, a new UE capability to detect cells outside of NCL (inter-freq & GSM case) should be supported; 
Proposal 1bis: Based on proposal 1, RAN2 to discuss a way forward on CELL_DCH based or non-CELL_DCH based solution.
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