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1. Introduction
RAN2#72 has selected the MDT based approach as the way forward for UTRA ANR, or we may refer it as Log ANR approach.  Despite of the ongoing email discussion [72#34] aiming to solve some of its open issues, we may still lack the consensus about interactions between the two different features: UTAN ANR and UTRA MDT, so it may lead to further divergence in the corresponding stage 3 specifications. This paper is dedicated to point out some of those potential divergences and help all converge on them in short time.
2. Fundamental comparisons between ANR and MDT
This section is mainly informative, indicating the background where we start our discussion:
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Although the idea of Log ANR approach looks quite similar as that of MDT, there are many fundamental differences between the two WIs as illustrated in above table, which implies that we need to consider their interactions more carefully. 
3. Discussions
3.1
UE’s UTRA ANR Capability
For the time being, there are mainly three viewpoints regarding UE’s UTRA ANR capability: 
Option 1: Rel10 ANR capability is coupled completely with Rel10 MDT capability.

Option 2: Rel10 ANR capability is coupled partially with Rel10 MDT capability.
Option 3: Rel10 ANR capability is independent of Rel10 MDT capability.
For option 1, it means that UE capable of UTRA MDT must support UTRA ANR, and NW/UE always shares common procedures for MDT/ANR configurations/Request/Report etc. Therefore, UE not capable of MDT can’t do anything about ANR.

For option 2, it means that UE capable of UTRA MDT must support UTRA ANR, but NW/UE may use different procedures for MDT/ANR configurations/Request/Report etc. However, UE not capable of MDT can’t do anything about ANR either.

For option 3, it means that UE capable of UTRA ANR is totally irrelative of MDT, no dependency in-between at all.
We are open if more options are proposed by others. Regarding above 3 options, we can see tradeoffs between flexibility and complexity. E.g., option 1 may lead to least complexity in terms of design concerns and specification impacts, but restrict the usage of ANR to largest degree. Meanwhile, option 3 may lead to biggest complexity but enjoy larger flexibility in usage and/or future evolutions. We believe the final decision must be jointly made among operators, NW vendors and UE/Chip vendors:

Proposal 1: To fix the usage scope of UE’s UTRA ANR capability.

3.2 Characteristics of UE’s UTRA ANR measurements

For MDT measurements, upon configuration and before successful MDT report or T326 expiry, UE shall measure known neighbour cells continuously and periodically. Such periodical measurement samplings are important for NW’s post-processing for MDT purpose. However, for ANR measurement, upon configuration and before successful ANR report or certain timer expiry, UE should be able to deactivate its ANR measurement smartly for a period of time in addition to its normal stopping criteria of ANR measurement. There are several reasons for that: 

Firstly: In Idle or PCH state, UE performs ANR measurement autonomously, out of NW’s strict control. In worst case, UE has to span rather broad PSC/PCI/ARFCN ranges in order to find “best ranked” detected cell; to ensure non-ambiguity of each newly detected cell, UE may always perform SI-reading using available longer DRX cycle by self-scheduling. The repeated above processes are useless but of power-consumption sometimes, e.g., In case UE is moving in a relatively small area and not touching many cell borders meanwhile no ANR report opportunity comes yet and its ANR Duration Timer is still running, so UE has to continue ANR measurements. In practice, we have reasons to believe there are few detected cells for certain small area (If ANR is mainly for NR optimization), so after certain period of time, UE should be able to capture all available detected cells as many as it can, and further ANR measurements for that area makes no sense any longer. In contrast, MDT measurement should always continue running until terminated somehow. 
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Figure 1: Autonomous ANR Deactivation

Therefore, if UE can deactivate its ANR measurement but still maintain its ANR configuration and keeps ANR Duration Timer running, UE can save power to some degree and avoid other adverse effects due to ANR logging. After UE enters another area, which is of some geographical distance away from the previous small area, UE can re-activate its ANR measurement again if neither ANR report opportunity comes nor ANR Duration Timer expires. Besides the example in figure 1, UE may use other forms of mechanisms to deactivate ANR measurement smartly, in order to prevent useless ANR logging in the same area. 

Proposal 2: To make the decision whether ANR measurement can be deactivated/re-activated smartly in addition to current mechanisms for MDT.

3.3 Enhanced UE’s UTRA ANR Report
For MDT measurements, UE can only report logged measurement results when UL data transmission is possible. This deems as sufficient for MDT purpose, but not sufficient for ANR purpose. As to maximise the benefits of ANR feature, NW had better be able to retrieve the ANR measurement results in reasonable time window. E.g. for certain area, massive degrading of HO performances are detected by NW, which implies that NW had better retrieve ANR measurement results from UE as soon as possible, in order to prevent further degrading of HO performances. Or at the RNS or LAC/RAC borders, if UE can generate certain kind of ANR specific event based on its ANR measurement, and force itself to indicate availability of ANR results within Source RNS (SRNC) rather than target RNC (TRNC), after which SRNC can retrieves corresponding ANR results in reasonable time window. By this means, more technical efforts with Iur involvement can be bypassed such as routing of ANR results from TRNC to SRNC, and SRNC can update its NRs without unforeseeable delay, and save Iur signalling as well.
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Figure 2: Conditional ANR report to SRNC

Above ANR specific event can take various forms, e.g. it may rely on the maximum number of detected cells found in some unit time. If MDT measurement is performed in parallel to ANR, MDT results can be reported together with ANR results, so a dedicated RL setup and UL transmission resources allocation are justified. Such enhanced ANR reporting mechanism may impact UE’s normal behaviour, so it must be well configured by NW, and shall only be used when necessary.
Proposal 3: To make the decision whether enhanced ANR report is needed in addition to current reporting mechanisms for MDT.
4. Conclusion
RAN2 is kindly to consider following 3 proposals:
Proposal 1: To fix the usage scope of UE’s UTRA ANR capability.

Proposal 2: To make the decision whether ANR measurement can be deactivated/re-activated smartly in addition to current mechanisms for MDT.

Proposal 3: To make the decision whether enhanced ANR report is needed in addition to current reporting mechanisms for MDT.
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