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1. Introduction

During RAN4 meeting #52, there was discussion of handling of non allowed E- CSG cells [1],[2] and [3] and open access hotspots [4]. For release 8 E-UTRA reselection, and non allowed CSG cells, it was concluded  in [1] not to change the behaviour already specified in 36.304 and RAN4 informed RAN2 that “RAN4 plans to continue to evaluate alternative solutions that take into account the DL outage caused by non-allowed CSG cells and to provide a response to [1] for release 9 E-UTRA”

For open access hotspots, it was also concluded that RAN4 should continue to study whether enhancements should be considered in release 9.

The latest system simulation results are presented for the non allowed CSG scenario in [5] and for the open access hotspot scenario in [6]. The purpose of this contribution is to propose a way forward, considering the findings of the evaluations in [5] and [6], and keeping in mind that the time remaining to conclude on release 9 features (especially those affecting signalling) is rather short.
2. Discussion

In this section we summarise some key results in both evaluations

For non allowed CSG

In [5], further results for lighly loaded CSG cells are presented, and results from different barring regimes are also presented. Our results indicate that even considering lightly loaded non-allowed CSG cells, some form of barring is beneficial. The performance differences seen in downlink SINR between barring based only on RSRP and barring based on RSRP and RSRQ (as proposed in [7]) were not that great, although there appears to be a minor advantage in using RSRP+RSRQ in terms of downlink SINR CDF. Our evaluation also indicated that the barring timer allows an important trade off between the amount of time that UEs are able to spend on the highest priority frequency layer and the number of reselections (ping pongs). It should be noted that our results were not exhaustive in terms of simulating variable loads or a completely unloaded CSG cell, so there may be scenarios which we have not simulated in which controlling whether barring occurs or not based on both consideration of RSRQ of the serving cell and RSRP of the serving and non allowed CSG gives greater benefits in preventing unwanted reselection to lower priority layers.

For open access hotspots

In [6], results are presented for UE that are within open access hot spots. Some key findings are
· As expected, the optimal setting of Ssearch,intra search depends on the position of the hotspot within the macro coverage.

· In practice a high Ssearch,intra search setting is likely to be used as it is safer, although this limits the possibilities for UE power saving
· RSRP based Ssearch,intra search gave the best performance in terms of downlink SINR, provided that a suitably high threshold is used.

· Optimal RSRQ threshold also depends on the location of the hotspot within the macro cell and in practice quite a high (safe) setting is likely to be needed in this also for hotspot deployments

· Still, when using relatively high threshold there are still greater opportunities for UE power saving 

· RSRQ measurement rule does appear to offer the possibility for improved power savings in release 9

· RSRQ based ranking of cells does not appear to bring additional benefit in the cases considered in the simulations

Based on this, we think it may be beneficial to introduce the possibility of a measurement rule which limits intrafrequency measurement activity based on the RSRQ of the serving cell, although the RSRP Ssearch,intra search measurement rule should also support hotspot deployments, provided that they are considered in the thresholds setting.
3.  Way Forward

Since RSRQ measurements from the serving cell appear useful for both scenarios, we propose that this is introduced in release 9:

Proposal 1 : RSRQ measurement of the serving cell is introduced in release 9

Next we consider whether a similar enhancement could be applicable to both scenarios evaluated. Until now, it has been considered that for RSRQ based barring of non allowed CSG cells, the UE should bar the cell if the RSRQ is below a certain threshold (and additionally the RSRP indicates that the non allowed CSG cell is stronger than the serving cell). However the logic on the RSRQ condition could be reversed, so that if the RSRQ is above a certain threshold, the non-allowed CSG cell is not barred.
Thus the algorithm for barring non allowed CSG cells could be

1. If serving cell RSRQ > Threshold do not measure neighbour cells (Ssearch,intra)
2. If neighbour cell is measured  based on 1 and RSRP of non allowed CSG > RSRP of serving cell then bar the frequency layer.
It can be seen that this solution will only bar the frequency if serving cell RSRQ is below a certain threshold and additionally non allowed CSG RSRP is higher than the serving threshold. This solution can be seen to be functionally almost the same as first checking if non-allowed CSG is the strongest in terms of RSRP and then barring based on RSRQ being below the threshold. The benefit of performing the serving cell check first is that it may remove the need to measure the neighbour cells at all, saving power compared to performing equivalent operations in the opposite order.

Considering the desirability of maintaining as much commonality as possible, it therefore seems that an Sseach,intra measurement rule could help both with preventing unwanted reselections away from the frequency layer for non allowed CSG cells and for saving power in the open access hotspot scenario. One caveat here is that the Ssearch,intra rule should be a mandatory UE behaviour since it is used for purposes other than power saving. Although it may not be appropriate to mandate power savings are actually made by the UE, it should still be ensured that barring or reselection neighbour evaluation does not occur when RSRQ > Ssearch,intra. A similar approach already exists in UTRA measurement rules.
Proposal 2 :RSRQ based measurement Ssearch,intra rule is introduced in release 9

Proposal 3: Non allowed CSG cells are barred based on RSRP if Ssearch,intra rule indicates that they need to be measured

Proposal 4: Barring time for non allowed CSG cells can be configured by signalling on the (macro) serving cell.  Default value (eg 1 minute) can be used by the UE if it is not set.

As we found some scenarios in simulation where high RSRQ Ssearch,intra was beneficial (eg -1dB), RAN2 value range should be appropriately defined (The current value range for reported RSRQ is from -19.5 to -3 dB).
Proposal 5: Value range for RSRQ Ssearch,intra should allow high values to be configured
4. Conclusions

This contribution presents proposals for the way forward on idle mobility for release 9 to enhance the release 8 behaviour for non-allowed CSG handling and open access hotspots.
Proposal 1 : RSRQ measurement of the serving cell is introduced in release 9

Proposal 2 :RSRQ based measurement Ssearch,intra rule is introduced in release 9

Proposal 3: Non allowed CSG cells are barred based on RSRP if Ssearch,intra rule indicates that they need to be measured

Proposal 4: Barring time for non allowed CSG cells can be configured by signalling on the (macro) serving cell.  Default value (eg 1 minute) can be used by the UE if it is not set.

Proposal 5: Value range for RSRQ Ssearch,intra should allow high values to be configured
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