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1          Introduction

A new Work Item in RP-100688 has been agreed in order for UMTS to support ANR. In this paper we propose which information is needed by the network and also discuss options for determining in which state the UE should perform the ANR measurements.
2         Discussion
2.1 ANR measurement and reporting
Firstly we examine what information is required from the UE. When reporting the measurements we consider there are 2 options for the UE

1) Report only the cells which are different from those in the Neighbour Cell List (NCL), so this would be cells not listed and cells which are listed but not found.

2) Report all discovered cells 

The advantage of option 2 is that the network can take into consideration the RF information for each cell, in deciding whether to update a NCL and possibly prioritise those cells into the NCL which have the best RF.

Proposal 1: UE should report all discovered cells.

For the ANR feature the UE needs to scan for all cells it can see, to enable the Network to decide whether to add or remove cells which no longer need to be in the Neighbour Cell List. However the UE does not need to read the SIB information for all cells, as this information is only required for cells not listed in the NCL.

Proposal 2: For ANR purposes the UE only needs to perform SI acquisition for cells not listed in NCL.
2.1
UE state for performing ANR measurements
In order to determine which is the best UE state for performing ANR measurements, we look at common issues and performance requirements of those states.
We see the following options

1) ANR measurements taken in CELL_DCH state (as per LTE)
2) ANR measurements taken in CELL_PCH or CELL_FACH state, as proposed in [1]

It has been proposed in [1] that consideration is required for UE performing ANR to reduce or eliminate the dependency on autonomous gaps. If this is a concern that should be addressed in RAN2, then we consider that another option is for the ANR measurements to be performed by a UE in Idle mode. This measurement would be taken by the UE in the Idle mode DRX gaps. Therefore a similar mechanism to logged MDT could be considered for ANR measurement configuration and reporting.

Leading to a further option:

3) ANR measurements taken in Idle mode (something similar to logged MDT is envisaged).

If the ANR feature was to be implemented in CELL_DCH state, then this requires allowing a UE to measure detected set cells, for cases other than intra-frequency (as it is already supported for the UTRA  intra-frequency case). We note that for inter-frequency detected set this has been proposed in [2] and is to be evaluated by RAN4.

As has been discussed in [1] ‘For UTRA intra and inter frequency idle reselections, there is currently not the possibility to perform detected set reselections without an explicit neighbour cell list. However, such an extension should be technically feasible similarly to what is possible today for inter RAT reselections to UTRA target cells.’

So linked to all the above options, is the necessity that:
Proposal 3: Additional UE detected set support is required for the ANR feature.
Looking at the existing performance requirements, in TS25.133, it is specified that the requirements of cell-reselection in URA_PCH and CELL_PCH is the same as that in Idle mode and reselections in CELL_FACH state requirements are specified in section 5.6. Whilst reporting cells in CELL_DCH has the more stringent criteria. It could be envisaged that if new requirements for supporting detected set are added, that these would not likely be as rigid as those current requirements for the monitored set.
 It should also be noted that the evaluation of measurements taken in Idle by [3] points to an observation that:

‘There is no way to differentiate between a cell that was not detectable due to radio environment, and a cell that was not measured due to power savings.’
Proposal 4: To discuss whether we need to take account of the performance abilities of the different states to ‘discover’ cells for the ANR feature.
3
Conclusion
The following proposals are made in this document:

Proposal 1: UE should report all discovered cells.

Proposal 2: For ANR purposes the UE only needs to perform SI acquisition for cells not listed in NCL.
Proposal 3: Additional UE detected set support is required for the ANR feature.

Proposal 4: To discuss whether we need to take account of the performance abilities of the different states to ‘discover’ cells for the ANR feature.

References
1. R2-102411
Considerations on automatic neighbour relations for UTRA
Nokia Corporation, Nokia Siemens Networks
2. R2-103396      LS on Enabling Detected Set feature for Inter-Frequency Measurements
3. R2-102078 UE power consumption considerations on idle logging for drive test minimisation    Nokia Corporation, Nokia Siemens Networks







