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1
Introduction
The WI Further Enhancements to CELL_FACH was updated in [4] as follows: 

Identify whether the gains justify the complexity for each of the following sub-features over existing mechanisms, and specify those for which this is shown to be the case. 

…..

· Mobility improvements:

· Absolute Priority reselection from CELL_FACH 

· Enhanced network controlled mobility from CELL_FACH 
Note: Mobility improvements should apply from CELL_FACH to LTE and inter-frequency UTRA, while mobility improvement from CELL_FACH to GSM can be considered if sufficient operator interest is shown

In RAN2#77 it was agreed as follows

In CELL_FACH, the UE shall measure all frequency layers and RATs with a priority higher than the serving frequency when the serving cell is above Sprioritysearch. 
It shall be possible for the NW to enable/disable the above enhancement.
Below Sprioritysearch is FFS.
GERAN is FFS.

This contribution focuses on the open issues

1. Below Sprioritysearch and what to do with GERAN

2. Signalling UE support, and NW configuration of the enhancement also early implementation

2
Reselection to equal/low priority frequency layers/RATs
Unlike the service based measurements situation, when performing coverage based measurements the requirements are far more demanding, quite understandably. Current measurements occasions are specified in [1].  
The measurement repetition is determined by the following algorithm:

The measurement time Tmeas is then defined as 
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Where: M_REP is the Measurement Occasion cycle length where K is given in Table 8.10A. K is the FACH measurement occasion length coefficient as specified in [3]
The FACH Measurement Occasion of NTTI frames will be repeated every NTTI * M_REP frame. This means that the measurement time Tmeas increases uniformly for each RAT supported.  This has a detrimental impact on interfrequency and inter-RAT (GERAN) measurements.

A typical FACH configuration is as follows: InterFrequency (NFDD=1) and interRAT (GERAN) (NGSM =1) where K is 3 (MREP = 8) and Ntti = 1.  .

In this config Tmeas = (1+0+1)  * 1 * 8 * 10 = 160ms

This provides an Interfrequency measurement occasion every 160ms and as it takes about 5 measurement occasions to perform a search it results in a search every 800ms.

This Results in a GERAN measurement every 160ms, which results in a BSIC verification time of 7.68 seconds: and BSIC Refresh time of 6.4 seconds:

If this existing mechanism was extended to EUTRAN the times would be impacted even further: The measurement time Tmeas is then defined as:
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If we use the same example as before Tmeas = (1+0+1+1) * 1 * 8 * 10 = 240ms

This provides an EUTRAN measurement occasion every 240ms and as it takes about 1 measurement occasions to perform a EUTRAN search it results in a search every 240ms. 

This provides an Interfrequency measurement occasion every 240ms and as it takes about 5 measurement occasions to perform an inter-frequency search it results in a search every 1200 ms. 
This also results in a GERAN measurement every 240ms, which results in a BSIC verification time of 29 seconds for BSIC verification, and a BSIC refresh time of 17 seconds:

The impact of adding EUTRAN measurements by simply extending the current method would be to increase to the time to detect Inter-Frequency cells by 30% and a very significant increase for BSIC verification / refresh in GERAN

There is a trade-off to consider, since lower/equal priority frequencies and cells need to be considered additionally. Our initial thinking had been that it was important to ensure that legacy reselections to GERAN or UTRA are not affected by the introduction of reselection to LTE. In more general terms (i.e. not referring to LTE, but to absolute priorities generically), this could be stated as suspending higher priority search and measurement when SrxlevServingCell ≤ Sprioritysearch1 or SqualServingCell ≤ Sprioritysearch2. However, from the discussion in RAN2 and RAN4, it appears that there is also interest in measuring the higher priority RAT such as LTE when the serving cell quality/strength is not good. This might be needed, for example if there are deployments where an LTE hotspot is provided at the edge of UTRA coverage. 

The other side to this discussion is that measurement occasions are a finite resource, and increased DRX usage is also undesirable from a power consumption perspective, so it is not possible to do measurements of an increased number of carriers in the same time. This leads us to the conclusion that some operators may want to prioritise reselection to the lower/equal priority cells without impact to the performance over legacy (since legacy procedures are based on ranking, legacy procedures are equivalent to equal priority procedures), relying on idle mode to get UE to higher priority RATs like LTE when the serving cell quality/strength is not good, whereas other operators might be willing to compromise legacy (i.e. low/equal) reselection to a degree to allow the higher priority cells to be measured and reselected. 
In previous contributions we had proposed an approach whereby high priority layers were measured when the serving cell is above Sprioritysearch, and only GERAN and UTRAN are measured when the serving cell is below Sprioritysearch, as illustrated in Figure 1 below. 
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Figure 1: Measurements using absolute priority rules

However, in order to allow also LTE to be considered even in the coverage based measurement case, while maintaining a reasonable performance, there needs to be some rule to define which RATs should be given priority even in this case, rather than to require that ALL frequency layers/RATs should be measured with equal priority as is the case in Idle/PCH. 
There are several options to achieve that, however the WID explicitly states that GERAN should be treated with a lower priority (or more accurately that GERAN can be considered if there is sufficient operator interest). This was also discussed in RAN and no guidance was given. Hence, with the lack of operator interest it is proposed to adopt the straightforward rule that if there are 3 lower/equal priority RATs to measure, then GERAN will be dropped in order to make room for satisfactory measurement performance to LTE and UTRAN.

Note that GERAN would be measured if either absolute priority reselection is not enabled in CELL_FACH (legacy procedures will be used) or if there are only 2 lower/equal priority RATs to measure (and one of those is GERAN) – in other words it’s still possible to measure on GERAN, by using dedicated priorities (or even just broadcast priorities) to set only 2 RATs are lower or equal priority. Hence it is possible for the operator to configure per cell or per UE whether to measure GERAN.
Proposal 1: In CELL_FACH, when there are 3 RATs in total indicated as neighbours the UE shall measure UTRAN inter-frequency and EUTRAN when the serving cell is below Sprioritysearch, eliminating GERAN. Otherwise the UE shall measure the configured RATs (to a maximum of 2)
Proposal 1a: It shall be possible for the operator to configure per cell and/or per UE whether the UE measures GERAN or not, and whether the UE uses absolute priority rules or legacy rules for this case. 
3
Early Implementation

As a reminder, for the past year or so, we have been discussing this enhancement as a result of problems seen in the field already in Rel-8. The problems in the field are due to some UEs being unable to perform reselection to high priority LTE layers, as has been shown in many contributions including operator contributions. 
Hence, it is of utmost importance that the above issue is solved as soon as possible. In order to facilitate early availability of the feature to address the problem in the field it’s proposed. 
Proposal 2: Measurements and reselection to high priority layers when Srxlev and Squal is above Sprioritysearch is early implementable.
Proposal 2a: The UE can indicate support in early releases by signalling FGI 3.

Proposal 2b: The NW can configure the UE to perform only high priority layer measurements and reselection in CELL_FACH state. 
As a further enhancement, some operators wanted to be able to also perform coverage based EUTRAN measurements and reselection in CELL_FACH state. In order to provide this feature early also, but without creating any cross-operator dependencies – e.g. LTE service based reselection for hotspot deployment may be available to test earlier than LTE coverage based reselection case - it’s proposed to use a separate FGI and NW configuration. 
Proposal 3: Measurements and reselection when Srxlev or  Squal is below Sprioritysearch is early implementable.
Proposal 2a: The UE can indicate support in early releases by signalling FGI 4.

Proposal 2b: The NW can configure the UE to perform all priority layer measurements and reselection in CELL_FACH state

Proposal 2c: If the UE supports all priority layer reselection in CELL_FACH state it shall also be capable of supporting reselection to only high priority layers (when Srxlev and Squal is above Sprioritysearch)

Finally, in order to ensure that there will be no further problems in the future it is proposed

Proposal 4: A Rel-11 UE supporting E-UTRAN shall support absolute priority reselection from CELL_FACH to EUTRAN. 

4
Conclusion
In this paper we propose to adopt an approach whereby it is possible to measure and reselect to any frequency layers and RATs of any priority, depending on the NW configuration, while providing the flexibility for the operator to choose which cases to do this – including being able to do that without compromising the legacy performance, and being able to give LTE the priority even in the coverage based reselection case. 
Proposal 1: In CELL_FACH, when there are 3 RATs in total indicated as neighbours the UE shall measure UTRAN inter-frequency and EUTRAN when the serving cell is below Sprioritysearch, eliminating GERAN. Otherwise the UE shall measure the configured RATs (to a maximum of 2)

Proposal 1a: It shall be possible for the operator to configure per cell and/or per UE whether the UE measures GERAN or not, and whether the UE uses absolute priority rules or legacy rules for this case. 

We also propose an approach which will make early implementation of the feature straightforward, and the service based and coverage based use-cases are not dependent on one another. 

Proposal 2: Measurements and reselection to high priority layers when Srxlev and Squal is above Sprioritysearch is early implementable.
Proposal 2a: The UE can indicate support in early releases by signalling FGI 3.

Proposal 2b: The NW can configure the UE to perform only high priority layer measurements and reselection in CELL_FACH state. 
Proposal 3: Measurements and reselection when Srxlev or  Squal is below Sprioritysearch is early implementable.
Proposal 2a: The UE can indicate support in early releases by signalling FGI 4.

Proposal 2b: The NW can configure the UE to perform all priority layer measurements and reselection in CELL_FACH state

Proposal 2c: If the UE supports all priority layer reselection in CELL_FACH state it shall also be capable of supporting reselection to only high priority layers (when Srxlev and Squal is above Sprioritysearch)

Proposal 4: A Rel-11 UE supporting E-UTRAN shall support absolute priority reselection from CELL_FACH to EUTRAN. 

The corresponding CRs to introduce the feature according to the above proposals are provided in [5], [6], [7], [8]
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