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Introduction and Backgroud
Currectly in the 25.304 the cell reselection criteria are defined based on the measurements the UE performs on the neighbouring cells indicated in the SIB11. Even if the criteria are quite detailed, it is not strictly specified when the UE have to measure those cells (either intrafrequency, interfrequency of inter-RAT). This is valid either for RRC connected mode, where measurements occasion are provided to the UE only for allowing it to perform measurements (especially inter-frequency and inter-RAT), or in RRC Idle mode. There is no mandate on where UE shall perform measurements for cell-reselection purpose. It is left to the UE implementation, which has to fulfill the requirements specified by RAN4. This is really intended and we do not intend to touch this general rule.

On the other side UEs has to pay something in terms of battery consumption in order to perform measurements for cell-reselection purpose, since there may be the need to periodically turn on the receiver in order to perform such measurements. To avoid unnecessary battery drain, in the 25.304 there is the following indication:

======start extract from 25.304============

If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:

-
use Squal for FDD cells and Srxlev for TDD for Sx and apply the following rules.

1.
If Sx > Sintrasearch, UE need not perform intra-frequency measurements. 
If Sx <= Sintrasearch, perform intra-frequency measurements.
If Sintrasearch, is not sent for serving cell, perform intra-frequency measurements.

2.
If Sx > Sintersearch, UE need not perform inter-frequency measurements
If Sx <= Sintersearch, perform inter-frequency measurements.
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.

3.
If Sx > SsearchRAT m, UE need not perform measurements on cells of RAT "m".
If Sx <= SsearchRAT m, perform measurements on cells of RAT "m".
If SsearchRAT m, is not sent for serving cell, perform measurements on cells of RAT "m".

If HCS is not used and if Slimit,SearchRATm is sent for serving cell, UE shall ignore it.

====== end extract from 25.304============
In practice, if the quality of the serving cell is sufficiently good, the UE is allowed not to perform measurements, since they are supposed to be unnecessary for the cell reselection process, and so unnecessary battery drain is avoided.
Please notice that the UE is not required to follow the indication, but it is just allowed. As highlighted before, this seems to be the intended behaviour and it is our intention not to require the UE to follow the indication.
RRC Idle and Connected mode behaviour (HCS not used)
In the same 25.304, it is clearly stated that the cell-reselection process in RRC Connected Mode is the same as in RRC Idle mode. In fact the section describing the cell-reselection in the first case just reports a link to the section treating the RRC Idle Mode case. This implicitely imply that the behaviour is the same. Unfortunately this is not necessary the case.
In fact strictly following the specifications an UE may decide to follow the indication in case of RRC Idle, but not in RRC Connected Mode. This seems allowed and so performing the cell-reselection procedure on a different number of measured cells would potentially result in different cell-reselection decisions. Moreover, in different RRC Connected states, different behaviors may be foreseen as well.
Thinking at the sensibility of the different UE implementation in RRC Idle and the different RRC Connected mode states where cell-reselection applies it is quite simple to understand that the event is far to be unlikely. In fact, it is quite evident that in the CELL_FACH case, the UE gain in terms of battery drain reduction when not performing Inter-frequncy and inter-RAT measurement during measurements occasions is not as significative as it is in CELL-URA_PCH or RRC Idle Mode. This is due to the fact that the measurements occasion legths are much shorter than the DRX Idle periods. 

This inconsistency may have quite severe implications, especially in the inter-RAT case. In the following some possible scenario are analysed.
2G Hot Spot in a 3G macro layer coverage
In this scenario, an UE camped on a 3G cell that follows the SsearchRAT m indication would not reselect the 2G cell until the 3G cell quality is above the threshold, since it will not measure any 2G cells. 
This is really the intended behaviour for the following reasons:

· The re-selecting the 2G cells Routing Area and Location Area Update are likely to be performed, causing a signalling overhead to the network and battery consumption in the UE.
· Setting the SsearchRAT m, value the operator has to assume that UEs may not be able to reselect the 2G cell if the 3G one is above the threshold. So the implicit assumption is that the operator would like to maintain the UE on the 3G cell as far as the quality of the serving cell is sufficiently good.

· One of the typical use of the CELL_FACH state is to accommodate the temporary inactive PS-data connected users. In this case the CELL_FACH to CELL_DCH transition is expected when resuming the data transition, and an additional transition through 2G would unnecessary increase dramatically the response time.  

If the UE does not follow the SsearchRAT m indication, the measure may be used for the ranking criteria, potentially causing a cell-reselection toward that cell that is supposed to be received much better. Also using specific aggressive (negative) offset for ranking that cell may not be feasible, since it would result in an impossible cell-reselection when the quality of the serving cell is no more sufficiently good.

Pushing dual mode UEs toward 3G

A likely (sub-)scenario of the previous one, potentially disruptive, is when the 2G cell-reselection parameters are set such that the UE is pushed to the 3G when the 3G coverage is sufficiently good. Please notice that this event is quite common, since it rather represent the natural completion of the UE handling policy.

In this case, the UE would reselect almost continuously the other RAT, resulting in a disruptive ping pong effect especially if LAU/RAU are needed!

Finally the fine tuning of the offset parameters is seen almost impracticable from the operators in a real network environment.    
3G Hot Spot in a 3G macro layer coverage
The above 2G hot spot scenario seems also to be applicable to 3G. In that case, it is highly recommended to segregate the hot spot cells on a different frequency, in order to avoid undesired interference. In that case, if the Ssearchinter parameter is configured, the UEs may reselect the hot spot cell or the macro layer based on the fact that the interfrequency measurements are anyway performed or not. Also in this case, there is no confidency for an operator of the expected behaviour, and different behaviors are allowed by the specification without any practical benefit.

Finally, also in this case, different behaviour in different RRC states are foreseen and allowed by the standards.  

RRC Idle and Connected mode behaviour (HCS used)

In case HCS is used, it is not so obvious for the proponents if the change is really needed.
So it is not proposed any changes in that scenario. However if the group believes that a coherent approach is needed, the proposed changes can be extended also to this case.

Conclusion

It is proposed to still allow the UE to perform measurements on inter-frequency and inter-RAT cells even in the case where Sx > Sintersearch and Sx > SsearchRAT m, but to mandate it not to consider them in the cell-reselection criteria until the same condition is fulfilled.
The behaviour for the intrafrequency case is left unchanged, since it seems less relevant from the proponent. If RAN2 believes that it is worth to change the behaviour also for the intrafrequency case a straightforward revision of the below proposed CR will be necessary.
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5.2.6
Cell Reselection Evaluation Process

5.2.6.1
UTRA case

The cell reselection process is specified in the following sub-clauses:

5.2.6.1.1
Measurement rules for cell re-selection when HCS is not used

If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:

-
use Squal for FDD cells and Srxlev for TDD for Sx and apply the following rules.

1.
If Sx > Sintrasearch, UE need not perform intra-frequency measurements. 
If Sx <= Sintrasearch, perform intra-frequency measurements.
If Sintrasearch, is not sent for serving cell, perform intra-frequency measurements.

2.
If Sx > Sintersearch, UE need not perform inter-frequency measurements. Inter-frequency measurements that are performed shall not be considered in the cell-reselection criteria.
If Sx <= Sintersearch, perform inter-frequency measurements.
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.

3.
If Sx > SsearchRAT m, UE need not perform measurements on cells of RAT "m". Inter-RAT measurements that are performed shall not be considered in the cell-reselection criteria.
If Sx <= SsearchRAT m, perform measurements on cells of RAT "m".
If SsearchRAT m, is not sent for serving cell, perform measurements on cells of RAT "m".

If HCS is not used and if Slimit,SearchRATm is sent for serving cell, UE shall ignore it.
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