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1
Introduction
RAN Plenary #58 meeting approved a RAN2 leading Study Item on higher layer small cell enhancement [1], which is mainly about small cell architecture & protocol enhancement and mobility enhancement. In this contribution we would like to provide our views on UE capability assumption aspects for small cell enhancements.
2
Discussion
In the [R2-130453] we provided an overview what one could consider as dual connectivity in studies for small cell enhancements.  Some of the alternatives assume that UE has possibility to listen and/or transmit on multiple frequencies simultaneously. So to be speak a sort of  CA capable UE from RF/baseband perspective– As we are aware in RAN4 discussions the amount of different band combinations that have been considered are increasing all the time as new bands and band combinations are being acquired by operators around the world. Considering these excessive amount of different band combinations it seems quite unlikely that a single UE could support all different small cell deployment band combinations
Observation 1: It seems unlikely that all UEs support correct band combination (if any) that is used for small cells
Additionally supporting CA type of activity is rather complex from UE RF and also baseband capability point of view and it would be quite likely that especially for low end category UEs that probably would be more numerous than more expensive ones, it would be likely not to support CA type of activity in the UE. 

Observation 2: It is likely that there will be many UEs not supporting CA type transceivers

Considering above observations it seems to be quite important in the small cell enhancements studies that also non-CA capable UEs are taken into account and if possible any solutions that are being considered could also be applicable for non-CA capable UE – Naturally for such a UE not all possible solutions are usable, but it would be “essential” that as big population of UEs get as much as possible of the benefits that are identified during small cell SI.

Proposal 1: Consider UE capabilities with and without carrier aggregation between supported band combinations.
It is proposed to be studied what kind of gain mechanisms  could be found for CA capable UEs and non-CA capable UEs from the UE point of view / from the network point of view, in different load conditions e.g. in the area of mobility robustness,  throughput and power efficiency as indicated in RAN TR 36.932 only for throughput gains “The enhancements shall focus on cell capacity i.e. achievable user throughput and system throughput in typical coverage situations and with typical terminal configurations, including terminals with 2 RX antennas and supporting a single component carrier.” – for example as mentiond in [4] one possibility is to have connectivity to multiple serving cells in TDM manner. Additionally one could consider only archtitectural aspects where mobility to/between small cells are hidden from CN and thus reducing CN signalling load as mentioned in the [5]. Thus in addition to throughput gains non-CA UEs should be considered for other gains – where it is more likely to get gains such as mobility robustness, signalling loads and power efficiencies.
Proposal 2:  Try to design solutions for small cell SI in such a way that also UE without CA capability could get gains although not necessarily all the possible gains, e.g. possible higher data rate gain, and capture this in the TR 36.842 as an area of investigations.
One example is to provide dual connectivity for non-CA capable single rx/tx UEs with TDM based dual connectivity. UE could be connected to two (or more) cells or eNBs in TDM manner, thus the UE would be only receiving from or transmitting to one eNB at a time. This would allow offloading to SeNB while keeping MeNB as a mobility anchor: due to TDM pattern UE can be reached by the network even if SeNB were lost and therefore, there is no need to declare RLF if SeNB is lost. MeNB mobility can be assumed to be based on normal handovers since UE is monitoring MeNB on a regular basis. TDM based dual connectivity could also allow more aggressive offloading, i.e., offloading can be started earlier and continued later than in legacy HO based offloading where especially outbound HOs have to be performed early to avoid HOFs. Furthermore, CN signaling load can be reduced while keeping MeNB as the mobility anchor.
3
Conclusion
In this paper we considered that it is likely that big part of UE population would not be supporting CA or the correct CA combination that is used for small cells. This lead to us to following proposals:
Proposal 1: Do not only consider CA capable UEs in the Small Cell SI

Proposal 2:  Try to design solutions for small cell SI in such a way that also UE without CA capability could get gains although not necessarily all the possible gains, e.g. possible higher data rate gain
Beginning of Text Proposal

6
Design goals
In order to resolve the challenges described in section 5, the following design goals are taken into account for this study in addition to the requirements specified in TR 36.932 [3].
In terms of mobility robustness:

-
For UEs in RRC_CONNECTED, Mobility performance achieved by small cell deployments should be comparable with that of a macro only network.

In terms of increased signalling load due to frequent handover:

-
Any new solutions should not result in excessive increase of signalling load towards the CN. However, additional signalling and user plane traffic load caused by small cell enhancements should also be taken into account.

In terms of improving per-user throughput and system capacity:

-
Utilising radio resources across macro and small cells in order to achieve per-user throughput and system capacity similar to ideal backhaul deployments while taking into account QoS requirements should be targeted.
In terms of UE capability assumptions:

-
Also UE supporting single component carrier should enable gains (e.g. mobility robustness, signalling load reduction) although not necessarily all the possible gains achievable with multiple component carrier capable UE.
End of Text Proposal
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