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1. Introduction
During RAN2#69bis in Beijing, some initial discussions about ANR@UMTS were conducted and LS was under preparation to summarize all results available so far. In this contribution, we want to kick out more considerations regarding this issue.
2. Discussion
For UE assisted ANR functionality, there are many possible solutions, which can be divided into two main categories: 1: UE performs ANR measurement in Cell_DCH state; 2: UE performs ANR measurement in non-Cell_DCH state. In the discussion below, we shall focus on category 1.
For the purpose of effective and efficient ANR measurement in Cell_DCH state, we have considered following several aspects:

(1) intra-frequency ANR measurement
From the efficiency point of view, whenever intra-frequency ANR measurement is required by RNC, UE is supposed to detect as many intra-frequency neighbouring cells as possible, so that more useful NR information can be reported. Let’s take a look at Figure 1 below for example, if RNC asks UE locating at the cell centre to perform intra-frequency ANR measurement, UE may detect cell1, cell2, cell3 etc; while if RNC asks UE locating near cell edge to perform intra-frequency ANR measurement, it may detect cell4 and cell5 in addition to cell1,cell2, cell3. We assume that for UE locating near cell edge, it’s more likely to detect more intra-frequency cells than locating at the cell centre, consequently more useful NR information can be reported once. On one hand, RAN4 needs to confirm whether above assumption is reasonable or not; on the other hand, we believe RNC can make wise ANR measurement control based on some factors like UE’s location shown in above example. Therefore we think some interactive means between UE and NW might be necessary to support RNC making wise ANR measurement control.
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Figure 1: intra-frequency neighbouring cell detecting

Hence, we would like to make the first proposal:
Proposal 1: To consider interactive means between UE and NW to support RNC making wise ANR measurement control.
(2) inter-frequency/RAT ANR measurement

As already identified by several companies at last meeting, for UE involved in ANR measurement task reusing CSG inbound mobility procedure, its detected set might be needed to extend to inter-frequency/RAT scenarios in addition to intra-frequency scenario. 
This requirement imposes a big challenge to UE’s measurement capability. Normally the more inter-frequencies/RATs are supposed to be detected for ANR purpose, the more CM gaps or more powerful measurement capability are needed. 
Actually, since ANR measurement is kind of best effort activity, the requirements of inter-frequencies/RATs detection for single UE don’t have to be too strong, but limited to single inter-frequency layer detection or single inter-RAT layer detection at a time and not both simultaneously. 
Let’s take a look at Figure 2 below for example, the three UEs can “detect” either single UMTS inter-frequency layer or single LTE layer at a time, which implies UE’s measurement capability for ANR purpose is moderate and UE’s ongoing activities are less impacted due to less CM gaps. RNC makes the ANR measurement control towards each UE, indicating the single inter-frequencies/RATs layer detection respectively based on each single UE’s ANR measurement report, RNC can obtain only partial NR of certain cells; however, based on sufficient number of UEs’ ANR measurement reports, RNC can obtain full NR of all cells. On the other hand, RNC needs good algorithm to derive out the full NR table based on individual input from many ANR measurement reports. Therefore, the ANR measurement task can be carried out jointly by lots of UEs, then each UE can be relieved from big requirement of measurement capability and service impacts.
Similarly, if RNC needs inter-RAT NR information across different RATs such as GSM, UMTS, CDMA2000, LTE, it’s not necessary for single UE to support and perform ANR measurement of above 4 RATs simultaneously. UE capable of GSM+UMTS or UMTS+CDMA2000 or UMTS+LTE or CDMA2000+LTE etc. can manage ANR tasks jointly as well.
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Figure 2: inter-frequency/RAT neighbouring cell detecting

Proposal 2: We hope the ANR measurement task can be carried out by lots of less measurement capable UEs jointly, and then each UE can be relieved from big requirement of measurement capability and service impacts. In initial stage, we suggest limiting to single inter-frequency layer detection or single inter-RAT layer detection at a time
Multi-carrier capable UE normally has more powerful measurement capability. E.g., DC-HSUPA capable UE can treat two frequencies as intra-frequency simultaneously, which means less CM gaps are involved during ANR detection. Hence, no matter whether the NW is multi-carrier deployed or not, multi-carrier capable UE would be more suitable to take over more ANR measurement tasks than non-multi-carrier capable UE.

Proposal 3: Multi-carrier capable UE should take over more ANR measurement tasks than non-multi-carrier capable UE.
3 Conclusion
RAN2 is kindly to think about following proposals:
Proposal 1: To consider interactive means between UE and NW to support RNC making wise ANR measurement control.
Proposal 2: We hope the ANR measurement task can be carried out by lots of less measurement capable UEs jointly, and then each UE can be relieved from big requirement of measurement capability and service impacts. In initial stage, we suggest limiting to single inter-frequency layer detection or single inter-RAT layer detection at a time
Proposal 3: Multi-carrier capable UE should take over more ANR measurement tasks than non-multi-carrier capable UE.
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UE is detecting the inter-freq NR between Cell0-B and Cell1-A, Cell1-C etc, and report afterwards.








UE is detecting the inter-freq NR between Cell1-B and Cell2-A, Cell2-C etc, and report afterwards.








UE is detecting the inter-RAT NR between Cell2-A and Cell3-B, Cell3-C etc, and report afterwards.
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