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1 Introduction
As Release 12 comes to its end, important technologies have been specified and defined as UE feature groups. The signaling should be in place for all the features to allow for the ASN.1 review and freeze. The choice of mandatory and optional should be made in March or June 2015 but no later than that, as per current RAN procedures. Among these Rel-12 feature groups, a few may be considered to be mandatory and hence supported by all Rel-12 UEs. In this contribution, we share our views on which UE features should be mandatory.
2 Views on mandatory UE features
For a feature to be mandatory, it should satisfy the following conditions:

· The overall network performance suffers even if only a subset of UEs does not support the feature. In other words, the feature requires most (if not all) of the UEs support it in order to deliver the promised benefits to the system.

2.1 DL MIMO enhancements

DL MIMO enhancements of Rel-12 specifies a Rel-12 4Tx codebook and new CSI reporting mode PUSCH 3-2, i.e., sub-band CQI and sub-band PMI. These two new features can further improve the spectrum efficiency (SE) of 4TX compared to Rel-8/10 4TX performance. The simulation results of 4TX enhancement are shown in Figure 1. For operators, the benefit is to further improve the capacity of 4TX network and provide better service.
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Figure 1 Performance gain of the combination of new 4TX codebook and PUSCH 3-2
2.2 Small cell discovery and on/off support 
Discovery RS is introduced for UE to discover neighboring small cells in either ON- or OFF-state, resulting in shortened transition times and improved throughput performance. For small cell discovery based on DRS, the detection and measurements may be using the CRS and/or CSI-RS in the DRS. The CRS-based discovery has good performance if no interference coordination is done or the network is asynchronous. The CSI-RS-based discovery has good performance if interference coordination is done (such as zero-power CSI-RS is configured for RE muting) in a synchronous network, which can be used to detect a larger number (≥3) of small cells and generate more accurate RRM measurements for weaker cells. The performance gain from semi-static cell on/off is in the range of 20-40% and detailed results can be found in [9].

In order to obtain the most benefits of small cell on/off, it needs all UEs associated with a small cell supporting DRS RRM measurement and cell on/off. In addition, DRS and cell on/off provide flexible mechanism of RRM measurement and cell access which will be essential enable for future features such as LAA-LTE and etc. Therefore it is reasonable to have it supported by all Rel-12 UEs.
2.3 Increasing the minimum number of frequencies to monitor 

It is important for the network’s ability to perform load balancing across larger bands and frequencies than in the past while limiting the reselection and handover delays. The enhancements of the minimum requirements introduced by increasing the minimum number of frequencies to monitor can only be fully exploited if as many UEs as possible support this feature. We therefore think this feature should be mandated for UEs from Rel-12.

3 Conclusion

 Based on the previous analysis, we propose that the follow features to be mandatory for Rel-12 UEs:
· DL MIMO enhancements (Rel-12 4Tx codebook and CSI feedback) 

· Small cell discovery (discovery-signal RRM measurements including CSI-RSRP, cell on/off) 

· Increasing the minimum number of frequencies to monitor 
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