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Discussion and Decision

1. Introduction
This paper explains further to [2] and [3] how the reselection based approach to ANR would work, and discusses reasons why this is the most attractive solution for ANR in Rel-10, compared with using a solution based on the Rel-9 CSG SI reading feature.
2. Discussion
The proposed cell reselection based approach to ANR is built on top of the existing R99 cell reselection procedure. That means, the proposed behaviour of the UE is intended to work exactly as cell reselection works today – the only changes required in addition to the R99 procedure are some minor additions to the signalling for enabling the procedure and reporting the missing information, and for detected cell reselection support (cell detection and inclusion in cell ranking). 
The cell reselection procedure occurs in Idle state, CELL_PCH+URA_PCH state, and CELL_FACH state, and is described in [1].

2.1 Triggering
In order to make use of the cell reselection procedure for ANR purposes, we need to enable triggering from detected cells. This is discussed in [3]
Conclusion of the paper:
Cell Reselection approach, when considering measurements and triggering of measurements, is simpler to implement and configure, and more robust while achieving better performance. There are significantly less open issues to resolve to proceed.
2.2 Signalling Impact

In addition to allowing detected cells to be included in ranking, and trigger a cell reselection, there is some limited signalling impact envisaged. 

In [2] we show the impact to signalling for both of the proposed ANR approaches.

Conclusion of the paper:
Cell Reselection approach to ANR has the least impact to signalling. There are significantly less open issues to resolve to proceed.

2.3 Feature Dependency
Use of cell reselection procedure means that the baseline procedure is already supported in all UEs in the field today, and has been supported since R99. This is a very significant advantage compared to the CELL_DCH SI reading method, in that there is no feature dependancy on a currently unverified Rel-9 feature. 

Cell reselection approach has been used for many years in commercial NW and UE deployments, hence the benefits and potential problems are well known - whereas the SI reading feature is currently unknown so there may be unanticipated problems to address before the feature is fully functional. 

Furthermore, we would need to wait for CSG Rel-9 feature to become availabe before being able to proceed with testing of the ANR feature – and there is no guarantee that the feature can be easily ported to the completely different use-case. 
2.4 User Impact
Clearly one of the main benefits of performing ANR while in non-CELL_DCH states such as CELL_PCH, is that this avoids impact to throughput or voice quality for any ongoing service. The UE does not need to create autonomous gaps during data transfer in order to obtain sustem information. The UE acquires system information as part of camping on a cell, and the signalling procedure and delays are identical to those seen in today’s system, when performing mobility procedures.

For an SI reading based approach, the impact to the user service is significant. Given that CSG performance requirements were based on assumption of low UE speed at the handover, the situation may be even worse for ANR requests than for CSG SI reading requests, and some disruption to services could be expected. For the CSG the overall interruption to service can be up to [600ms] per SI reading request according to the requirements in TS25.133 -> a clear impact to the user. While the end user may come to understand and accept a minor glitch to speech as part of the handover procedure to his own home cell, this is harder to explain or accept when there is no immediate explanation as to the cause of the interruption from the end user perspective. For the Inter-RAT GERAN case – currently no study or analysis has been done to show whether autonomous gaps are feasible to be used, or how this could impact the end user.
In terms of power consumption impact, in addition to the power consumption impact due to having to enable measurements early enough to ensure a higher probability of successful ANR measurement (as discussed in [3] it’s possible that the SI reading approach can result in many SI reading attempts, which can reduce the benefits from DTX/DRX feature. If SI reading attempts are not so frequent, then the impact would be minimal. 

If SI reading attempts would be infrequent, then it is likely that also reselection attempts would be infrequent in the same type of NW deployment. For a successful reselection case (i.e. valid neighbour), the impact to power consumption would the exactly the same as if the cell had already been in the neighbour list. Only in the case the UE reselects to an invalid neighbour would there be some impact (since UE would need to at least read system information) – however there are already some mechanisms in place today which minimise the impact of the UE detecring forbidden PLMNS, or suffering a failed registration – UE bars the frequency for 5 minutes if this occurs, so the frequency of any uneccesary reselections would already be quite limited – hence power consumption impact would also be quite limited even in cases such as country borders.

Finally, as already discussed in [3], the used of SI reading approach for ANR would result in increased call drop rates due to long gaps required for SI reading of a currently unsuitable handover candidiate, in addition to the existing handover preparation phase for another suitable candidate if one is available.
3. Conclusion
In this paper we have described the Cell Reselection based approach to ANR, and shown the impact compared to the currently deployed system, compared to the CSG SI reading based approach.
Cell Reselection based benefits: 

We have also identified several key areas where there is a clear advantage to use of the cell reselection based approach when compared to the CSG SI reading based approach: 
Triggering: Cell Reselection approach, when considering measurements and triggering of measurements, is simpler to implement and configure, and more robust while achieving better performance. There are significantly less open issues to resolve to proceed.

Signalling Impact: Cell Reselection approach to ANR has the least impact to signalling. There are significantly less open issues to resolve to proceed.

Feature dependancy: Since Cell reselection is dependant only on features available since R99, there is far less risk and significantly less implementation and test effort implied.

User Impact: No impact to user service for cell reselection approach, compared to significant drawbacks coming from use of autonomous gaps with CSG based approach affecting service interruption and call drop rates. Minimal impact to power consumption for both approaches, however with SI reading approach there will be a trade-off with reliability to achieve this.
CSG SI reading based benefits:

No particular benefits compared to the cell reselection approach have been identified to date. It is complex, risky and performs poorly when compare to the cell reselection approach.

Based on this analysis, we conclude:
Proposal: UTRA ANR should be based on the cell reselection approach.
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