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1. Introduction
From previous RAN2 meeting, following agreements was concluded:
· ANR measurements are under the control of the NW (NW asks UE to perform ANR measurements)

· For Intra-UTRA case we could have dedicated control of ANR measurments

· FFS for inter-RAT case (depending on the method, maybe only the report from UE is needed)
And one working assumption was agreed as the way forward: 

· Use the working assumption that RAN2 ANR procedure shall consist of UE reading/storing and reporting information obtained from System Information and/or physical measurements of a neighbour cell.
In this paper some discussion on ANR task from RAN2 point of view is given and then some analysis on the identified two solution is made。
2. Discussion on UTRA ANR task from RAN2
Similar with LTE ANR, from RAN2 point of view two tasks of UTRA ANR can be identified by PCI detection and SI acquisition. At the previous RAN2 meeting, the working assumption “RAN2 ANR procedure shall consist of UE reading/storing and reporting information obtained from System Information and/or physical measurements of a neighbour cell.” has been concluded. 

Here, to make consistency among UTRA FDD, UTRA TDD, GERAN and E-UTRA, the term of PCI detection is continue to use, PCI detection, for UTRA FDD indicates PSC detection, for UTRA TDD means cell parameters ID identification, for GSM equals to BSIC verification, and for E-UTRA represents physical cell identification detection. ANR PCI detection essentially indicates the physical measurement on the pilot Channels of the unknown neighbour cell, while SI acquisition means the BCH data reception and decoding. In most cases, PCI detection shall generally take the precedence over SI acquisition, in other words, SI acquisition shall be after the PCI is detected and identified, because correctly SI decoding requires more strict radio condition than PCI detection and high.
We would highlight that the PCI has been identified before the beginning of SI acquisition.

Regarding UTRA ANR measurement, introducing equivalent inter-frequency and inter-RAT detected set concept and re-use intra-frequency detected set is suggested at previous meets, there should no doubt SI acquisition shall be performed for the detected cells among referred detected sets. However, to obtain the unique cell ID of a UTRA cell, MIB/SIB3 and/or SBs shall be captured and correctly decoded at the cell edge areas. There would be the risk of SI acquisition failure, while the measurement results with the PSC/cell parameter ID and UARFCN of the detected cell maybe were successfully reported to the NW. It may be beneficial for the new comers of the UE, if the newly detected and reported cell would be included in the NCL for them, and this would save the UEs’ blind detection of that cell which has been detected by the other UEs. Thus, in our understanding, the case PCI is known with unique cell ID unknown may exist, this cell can be included into the monitored set to avoiding blind detection as much as possible.
Proposal 1: SI acquisition for the cells within the monitored set shall also be taken into account.

3. Discussion on the solution of UTRA ANR

In the past meetings, two basic UTRA ANR solutions are identified and evaluated from pros and cons.
· Dedicated measurement based ANR similar as inbound handover to CSG cells, mainly usage in CELL_DCH state.
· Reselection based ANR，in principle could be used in the other states, as idle, CELL_FACH，CELL-PCH and also in URA_PCH state.
This section we give some analysis on the two solutions.
3.1. Reselection based ANR
As argument at previous meets, it seems each of the solution has its own merits and drawbacks, e.g, Reselection based ANR needs no gaps for SI acquisition and would not impact the service, but may bring power consumption issues. Dedicated measurement based ANR needs to solve how to obtain the neighbour SI as autonomous gaps method seems not suitable for ANR, there still exists the risky that the obtaining SI delays HO occasion or even cannot obtaining neighbour SI information and leading to a HO failure case, or else, if SI acquisition is insured, the ongoing service may be impacted.
The main objective of ANR function is optimizing the inaccuracy and incomplete neighbour relation to improve the mobility performance, such as to assist UE and serving cell determining and finding the more perfect target cell when UE moving. To guarantee a certain mobility performance, the earlier neighbour relation accomplishment as quick as possible is desirable. In this point, introducing both of the two approaches could speed up the completion of the accuracy NRTs, on the other hand, the two solutions are not conflictive essentially. Anyway the co-existing of the two approaches would cause complexity especially for the UEs to support ANR.
Regarding the two task of ANR, PCI detection and SI acquisition, there may be no essentially distinctions regarding PCI detection among different RRC state concerning the two solutions in terms of complexity. for SI acquisition, Reselection based ANR needs to store the source cell SI before a normal cell reselection, and UE shall determine how to report the source cell SI information to the target cell, in current specification, UE may store SI of multiple cell, thus, storing SI of source cell seems not bring a significant complexity. While, when to trigger, how to Report and how/when to release the stored source SI shall designed and will bring impact on the UEs. And also how to relieve the power consumption problems shall be examined for Reselection based ANR.
Thinking of that it would shorten the completion period and would improve the mobility performance earlier, the co-existing of the two approaches is proposed to be considered and evaluated. How to operate the two ANR solution, e.g. at the initial periods of NW construction and optimization, both of the two mechanism can be enabled, while, as the acceptable neighbour relation establishment only one alternative can be kept enable and the other disabled, e.g. considering the power consumption issues.
Proposal 2: The co-existing of Dedicated measurement based ANR and Reselection based ANR for UTRA ANR is proposed to be considered and evaluated.

In principle, Reselection based ANR could be used in all non-CELL_DCH states, as in Idle, CELL_FACH，CELL-PCH and also in URA_PCH state. Power saving is required more strictly in idle, URA-PCH and even in CELL-PCH state as there is no or less data to be transmitted, moreover, the UE in idle state shall not send any signaling upon cell reselection in current specification, thus，ANR in idle state means sending the strored source cell SI information after reselection, or else, the UE in idle state shall log and stored multiple neighbour relations of the camped cells to be send when initiate the RRC connection request. Also in URA_PCH state, sending message upon cell reselection is unnecessary unless the URA area changes. Thus, more storage or frequent sending message to NW may be required in idle and URA_PCH state, which would bring more complexity and shorten the battery life. Whereas, cell update procedure shall be initiated natively in CELL_PCH and CELL_FACH state, transmission the additional ANR information would not evidently increasing the power consumption.
Proposal 3: Reselection based ANR in CELL_FACH and CELL_PCH is proposed to be introduced , furthermore, it is proposed introducing idle mode and URA-PCH mode ANR can be considered together with MDT. 
As proposed above, for ANR in CELL_PCH state, some method shall be considered to minimum power consumption, e.g. for intra-frequency/inter-frequency/iner-RAT detected set measurement, similar as Sintra, Sinter and Sinter-RAT can be used to initiate the detected set identifying and measurement.
Proposal 4: It is proposed some power saving methods is adopted for ANR measurement in CELL_PCH state, such as Sintra, Sinter and Sinter-RAT mechanism to initiating detected set measurement.
3.2. Dedicated Measurement based ANR
Dedicated measurement based ANR has been discussed in previous meets in [2], [3], [4]. In this section, we focus on when and how to initiate and control ANR measurement and SI acquisition.

Before any analysis, two working assumptions are highlighted:

1) ANR procedure consists of PSC detection and SI acquisition and PCI has been identified before the beginning of SI acquisition.
2) The dedicated measurement based ANR similar as CSG inbound handover procedure is shown in figure 1.
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Figure 1: ANR_UTRAN procedure
Keeping the working assumptions in mind, we discuss when to initiate SI acquisition would be more reasonable with the ongoing service in CELL-DCH state.

As analysis in section 2, the position at which the PCI of a neighbour cell can be identified successfully does not mean that the SI of that cell can be decoded correctly due to more strict radio condition required. Assuming that SI acquisition initiates once the PCI is detected, which would result in blindly trying to decoding SI and then cause power and resource waste. On the contrary, if SI acquisition initiates after the trigger of HO intending event (1g/2a, etc.), which may lead to a too late HO or even a HO failure. It is to say if the measurement of the detected cell would trigger a HO event, it would be reasonable that achieved SI is included in the triggered HO event report. Anyway, in our opinion, the CSG proximity detection and indication is not suitable, so when to start SI acquisition shall be defined in ANR.
Proposal 5: It is proposed to define the relative accurate occasion of starting SI acquisition after PCI has been identified, e.g. through the new defined measurement events. 
Autonomous gaps for acquiring SI for inter-frequency and inter-RAT case is adopted in CSG inbound HO, and SI acquisition may temporarily abort normal service, i.e. SI acquisition is supposed to have a higher priority than service in CSG inbound HO. 
Unlike CSG inbound HO, the ANR task is commonly considered as less time urgent, it will be as well not abort the normal service by SI acquisition, moreover, it is even proposed SI acquisition not break DRX. To make UTRA ANR more practical, How to obtain SI of a inter-frequency/inter-RAT neighbour cell shall be considered, especially how to determine the gap for inter-frequency/inter-RAT SI acquisition shall be taken into account. 
Firstly, we would have a look at the requirement of SI acquisition gap for inter-frequency/inter-RAT. Following shows a UTRA neighbour cell case. For an unique ID known cell in ANR, PLMN ID, LAC/RAC and Cell ID are deemed to be obtained from the System Information of the neighbour cell, hence, the objective of ANR SI acquisition is to obtain the MIB/SIB1/SIB3 for UTRA case. MIB has a fixed 80ms period for UTRA FDD cell. For UTRA TDD cell, MIB is typically configured with the 80ms period. For both UTRA FDD and UTRA TDD cell, the POS (position of start) of MIB is fixed at the SFNs mod 8 equal to zero.
SBs and SIB1/SIB3 typically has the periodicity of 160ms and 640ms/640ms for both UTRA FDD and UTRA TDD in [8] as figure2. BCH TTI is specified with a fixed TTI 20ms, thus to acquire the System Information of a UTRA neighour cell at least 20ms gap is needed.
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Figure 2: MIB/SB/SIBs configuration
To get the gap for inter-frequency/inter-RAT SI acquisition in ANR, there is maybe two possible ways as below:

· NW configured SI gaps，the gaps are pre-reserved by NW.
· UE self-determined SI gaps, the UE would find the gaps itself, e.g. in DRX burst or the idle slot, in principle, the gaps shall not impact the ongoing service.
In general, the pre-configured gaps can make the SI acquisition ensured in some degree, whereas, which would lead to pre-reserve some redundant gaps and cause the radio source wasted or the throughput impacted. On the contrary, for UE self-determined gaps, the SI acquisition would not be ensured in the case of not interrupting the ongoing service. In some cases, the not ensured SI acquisition may lead to a HO failure, e.g. as depicted in figure 3, the UE is moving from serving cell A to Cell B for which the controlling cell A’s CRNC does not know the unique cell ID of the target Cell B, if the UE cannot obtain the cell B’s SI, then a HO failure would occur.
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Figure 3: one scenario of intra-UTRA ANR
According to the requirement of MIB and SIB reception, we make further analysis on the two mentioned method of SI acquisition gag for UTRA FDD and UTRA TDD respectively.
For inter-frequency UTRA FDD neighbour cell, the UE’s in serving cell doesn’t know the SFN offset from the neighbour before obtaining neighbour’s MIB, in one direct and ideal way, a gap with length of consecutive 80ms would be desirable, however, the reservation of consecutive 80ms gap seems difficult and would impact the service. As we think if the consecutive 80ms length of MIB gap is difficult to pre-configured, to say the least, a degreed 20ms gap can speed up the MIB searching especially when considering the UE can additionally search the available gaps itself beside the pre-configured gaps.
For SFN synchronized UTRA TDD cells, one consecutive 20ms MIB search gap maybe can satisfy MIB reception if the starting of the MIB reception gap is fixed at the SFNs mod 8 equal to zero. It seems relative not difficult to reserve some MIB search gaps for SFN synchronized UTRA TDD to UTRA TDD case and the reserved gaps would speed up MIB obtaining. For synchronized UTRA TDD case, MIB, SB and SIBs are transmitted on TS0, traffic channel can be also configured on other downlink Time Slots. Some reservation of longer consecutive gaps on TS0 maybe does not impact the ongoing service deeply because traffic channels on other TSs can be used.
All in all, in the case of neighbour’s SI desirable, reservation of gaps would speed up the SI acquisition.

Proposal 6: It is proposed that the gaps for SI acquisition can be configured by NW or can be self-determined by the UE itself.
4. Conclusion
Based on analysis above, the following proposals are made:
Proposal 1: SI acquisition for the cells within the monitored set shall also be taken into account.

Proposal 2: The co-existing of Dedicated measurement based ANR and Reselection based ANR is proposed for UTRA ANR is proposed to be considered and evaluated.

Proposal 3: Reselection based ANR in CELL_FACH and CELL_PCH is proposed to be introduced , furthermore, it is proposed introducing idle mode and URA-PCH mode ANR can be considered together with MDT. 
Proposal 4: It is proposed some power saving methods is adopted for ANR measurement in CELL_PCH state, such as Sintra, Sinter and Sinter-RAT mechanism to initiating detected set measurement.

Proposal 5: It is proposed to define the relative accurate occasion of starting SI acquisition after PCI has been identified, e.g. through the new defined measurement events. 
Proposal 6: It is proposed that the gaps for SI acquisition can be configured by NW or can be self-determined by the UE itself.
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