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1. Introduction
In Rel-11 timeframe, some 3G ANR enhancement points were proposed in [1], among which P3 was postponed for further discussion in Rel-12 UMTS small cell context. In this contribution, we shall continue the relevant discussion and generalize it not only to 3G ANR but also to 3G MDT.
2. Discussions
HSPA+ NW vendors tend to extend the neighbour cell list in SIBs, broadcasting more 3G small cells for e.g. LPN offloading purpose. However, these newly broadcasted neighbouring 3G small cells cannot be seen by legacy ANR&MDT capable UEs of Rel-10/11. When 3G ANR&MDT measurement and logging are ongoing with those legacy UEs, there may arise some problems worth further considering. We shall focus on 3G ANR case below, and the relevant principle debate is mostly applicable for 3G MDT case as well.
According to the latest normative texts quoted from [2] as below, some Rel-10/11 UE is allowed to perform 3G ANR measurement and logging towards any neighbouring unknown/detectable 3G cells, including normal 3G small cells.
“For intra-UTRA case, the UE is allowed to perform ANR logging when camping on any cell belonging to its ANR-PLMN List, as well as to perform ANR measurement and to log any UTRA cell that it can detect.”
The concern had ever been raised that in some geographical area where a large number of 3G small cells are deployed under the same umbrella macro cell, legacy UE with ANR configuration may detect easily and log those 3G small cells (in case of not being broadcasted in the legacy NCL) against NW real intention for macro cell NR optimization purpose. Since Rel-10/11 ANR capable UE has upper bound limit: max. 4 entries for logged NR, the UE internal ANR log table can be quickly occupied fully and subsequently UE has to stop ANR measurement and logging after that.
Taking following case 1 in Figure 1 for the first example:
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Figure 1: UE camps and moves within macro cell A, and measures and logs detectable 3G small cells.
Case 1: Operator deploys multiple 3G small cells within macro cell A, where operator definitely knows about the NRs between macro cell A and small cells 1, 2, 3, 4, 5, 6 via NW planning, and above macro->small cell NRs info is predictable from NW perspective. For legacy NCL limitation, macro cell A may not include/broadcast small cells 1, 2, 3, 4, 5, 6 in its legacy NCL; hence UE shall conduct ANR measurement and logging towards those detectable 3G small cells. As explained above, such kind of macro->small cell NRs are meaningless for NW, and it would be good if NW can disallow those 3G small cells from being ANR logged by UE, so that UE can do more useful ANR measurement and logging later on. It is worth noting that for Rel-12 ANR capable UE, it may not measure and log those 3G small cells that are already included/broadcasted in the extended NCL, so above problem can be relieved automatically. Some potential Rel-12 clarification CR due to extended NCL may be needed for this purpose later.
Taking following case 2 in Figure 2 for the second example:
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Figure 2: UE camps and stays within small cell 2, and continues ANR measurement and logging.
Case 2: UE camps and stays within some isolated small cell 2 and there is no other unknown macro/small cell around as seen from NW perspective. However, UE is not aware about this but continues ANR measurement and logging towards potential neighbour cells around it, actually such effort is meaningless for both NW and UE. It would be good if NW can enable UE to suspend or stop its ANR measurements and logging upon UE inbounding into small cell 2, so that UE can save more battery life. It is worth noting that in Rel-12 onwards 3G small cell deployment phase; UE may likely prefer to spend more time within 3G small cells, e.g. for the sake of better QOS, good data throughput, where the macro->small cell NR can be simplified over macro->macro cell NR case.
Taking following case 3 in Figure 3 for the third example:
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Figure 3: UE camps and moves within small cell 2, but only measures and logs some of its neighbour small cells.
Case 3: UE camps and moves within small cell 2, and there are several 3G small cells deployed as its neighbour, but some of them are not included/broadcasted in the legacy or extended NCL, so UE shall continue ANR measurement and logging towards those unknown neighbours e.g. 3G small cell 4. However, small cell 4 may be activated only for some while or for special private purpose like CSG cell, hence from NW perspective, it deems the NR: small cell 2-> cell 4 less useful for NR optimization purpose so does not wanna UE to perform ANR logging of small cell 4; otherwise some retrieved NR info becomes redundant for NW and it leads to waste of both air signalling and UE processing effort. It is worth noting that the deployment of 3G small cell in future may show more dynamic and flexible manner than legacy macro cell deployment, hence the 3G ANR/MDT measurement and logging requirement for small cell may look a bit different from macro cell case.
Based on above three cases, we expect NW to control UE in enhanced way for ANR/MDT measurement and logging. With those enhancements, NW can target UE for the desired ANR/MDT logs more intentionally, and prevent UE from logging and reporting useless ANR/MDT logs as well as save UE&NW processing effort.

Proposal: To consider enhanced behaviour for 3G ANR/MDT logging related to 3G small cells in Rel-12.
3. Conclusions
In this contribution, we revisited some enhancement aspects mainly for 3G ANR, and RAN2 is kindly asked to discuss following proposal:
Proposal: To consider enhanced behaviour for 3G ANR/MDT logging related to 3G small cells in Rel-12.
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