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1. Introduction
Operators with large and long term 3G NW deployments have great expectation for the performance of 3G ANR functionality, and 3G ANRF has been specified in Rel-10 like a “minimized tool-box” with its performance only basing on best efforts. In this contribution, we shall discuss some enhanced 3G ANR issues that impact 3G ANR performances in different aspects and would like to study whether these enhancements can be introduced at low complexity in Rel-11.
2. Discussions
Enhanced issue 1: Should UE indicate "ANR Logging Results Available" with more UL RRC messages?
According to latest normative texts in 25.484 for ANR Stage 2 as below: 

“A UE configured to perform ANR logging indicates the availability of ANR logs, by means of a one bit indicator in RRC_CONNECTION_SETUP_COMPLETE, CELL UPDATE, URA UPDATE and MEASUREMENT REPORT (only applicable in case when UE is able to make seamless transition from Cell_PCH state to Cell_FACH state) message.”
In contrast with “MDT logs available indicator”, the UL RRC messages such as “HANDOVER TO UTRAN COMPLETE”, “UTRAN MOBILITY INFORMATION CONFIRM” and “UE INFORMATION RESPONSE” (due to small sized ANR logs, may not need) do not contain "ANR Logging Results Available" indicator, but under some practical circumstances, we see if UE can make ANR logs availability indication with above messages, NW can retrieve the ANR logs with less latency, so it can be beneficial to NW’ KPI.  E.g. SRNC misses retrieving ANR logs at earlier time, and then UE is relocated to TRNC or Handover from source LTE cell; if UE can make ANR logs availability indication with “UTRAN MOBILITY INFORMATION CONFIRM” or “HANDOVER TO UTRAN COMPLETE”, TRNC can retrieve ANR logs as soon as possible.
Proposal 1: Rel-11 ANR capable UE is allowed to indicate "ANR Logging Results Available" in “HANDOVER TO UTRAN COMPLETE” and “UTRAN MOBILITY INFORMATION CONFIRM” messages.

Enhanced issue 2: Is UE in Cell_FACH 2nd DRX state allowed to perform ANR measurement and logging?
Besides, currently UE can indicate "ANR Logging Results Available" via MEASUREMENT REPORT message only in seamless transition from Cell_PCH state to Cell_FACH state. With 2nd DRX being enabled in Cell_FACH, it is worth investigating whether 3G ANR measurement and logging as well as "ANR Logging Results Available" indication can be made in Cell_FACH state with 2nd DRX activated. As Cell_FACH 2nd DRX state is supposed to support equivalent DRX cycle length comparable with those for PCH, we do not see big technical obstacle for UE to make ANR measurement and logging using longer DRX cycles. It is our view that UE had better be allowed to make ANR measurement and logging in Cell_FACH 2nd DRX state and to indicate "ANR Logging Results Available" via MEASUREMENT REPORT message upon leaving 2nd DRX in Cell_FACH state. If 3G ANR were allowed to be conducted in Cell_FACH 2nd DRX state, it would enhance 3G ANR’s applicable s state scope, without worrying that ANR tasks being suspended by smart phone UEs staying in Cell_FACH for long time.
Proposal 2: Rel-11 ANR capable UE is allowed to perform ANR measurement and logging in Cell_FACH 2nd DRX state and to indicate "ANR Logging Results Available" in MEASUREMENT REPORT message upon leaving Cell_FACH 2nd DRX state.
Enhanced issue 3: How to prevent UE from logging and reporting useless NR related to small cell?
According to latest normative texts in 25.484 for ANR Stage 2, UE is allowed to perform ANR measurements and logging inside and/or towards small cells (if H(e)NB is involved, only in Open/Hybrid mode), but no CSG mode cell should be involved. The concern has been already raised that in some geographical area where large number of small cells are deployed, UE with ANR configuration may detect easily and log those small cells against NW’ s real intention for NR optimization. Since UE has upper bound limit for logged NR number being equal to 4, it is quite easily occupied fully and consequently UE stops ANR measurement and logging after short while. Taking following case 1 in Figure 1 for the first example:
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Figure 1: UE camps on macro cell A, and does not log any small cell.
Case 1: Operator deploys multiple small cells inside macro cell A, where operator definitely knows about the NRs: A -> small cells 1, 2, 3, 4, 5, 6 via NW planning. For limited size of neighbour cell list, macro cell A may not broadcast small cells 1, 2, 3, 4, 5, 6 as neighbour cells of macro cell A, hence UE may ANR measure and log those redundant NR info related to small cells. If operator is sure about above deployment, it may disallow small cells from being logged, so that UE can do more meaningful ANR logging when moving across macro cell A’s border. Taking following case 2 in Figure 2 for the second example:
[image: image2.png]Macro cell A





Figure 2: UE camps on small cell 2, and stops ANR measurement.
Case 2: UE camps on the isolated small cell 2 and there is single macro cell A around, but no other neighbour cells. However, UE is not aware of this but normally continues ANR measurement and logging towards potential neighbour cells. If operator is sure about above deployment, it may deactivate ANR measurements and logging when UE camps on small cell 2 so that UE can save more battery life from detecting cells. Taking following case 3 in Figure 3 for the third example:
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Figure 2: UE camps on small cell 2, and only logs some of its neighbour small cells

Case 3: UE camps on small cell 2 with some other small cells as neighbour, so it still makes sense for UE to continue ANR measurement and logging. However, small cell 4 exists only for short while, hence NW assumes NR: cell 2-> cell 4 less useful for NR optimization purpose so does not wanna UE to log small cell 4.
Without enhanced ANR controlling, NW may retrieve and verify obtained NRs unnecessarily, and it leads to signalling waste, UE measurement efforts waste and NRT processing waste. Hence NW should be able to control UE in enhanced way for following scenarios:
1: If UE camps on certain macro cell or small cell but is still allowed to perform ANR measurement, then UE may be disallowed to log any small cell if configured.

2: If UE enters certain small cell, it may suspend its ANR measurements if configured.
3: More flexibly, if UE is allowed to perform ANR measurement and logging towards some small cells, some small cells can be prevented from ANR logging.

With enhanced ANR controlling, NW can control the desired NR contents more intentionally, and prevent UE from logging and reporting useless NRs as well as UE&NW processing efforts.

Proposal 3: to introduce enhanced ANR controlling for small cells in Rel-11.
3. Conclusions
In this contribution, we revisit some enhanced issues for 3G ANR, and RAN2 is kindly asked to discuss following proposals:
Proposal 1: Rel-11 ANR capable UE is allowed to indicate "ANR Logging Results Available" in “HANDOVER TO UTRAN COMPLETE” and “UTRAN MOBILITY INFORMATION CONFIRM” messages.

Proposal 2: Rel-11 ANR capable UE is allowed to perform ANR measurement and logging in Cell_FACH 2nd DRX state and to indicate "ANR Logging Results Available" in MEASUREMENT REPORT message upon leaving Cell_FACH 2nd DRX state.
Proposal 3: to introduce enhanced ANR controlling for small cells in Rel-11.
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