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1. Introduction
In RAN #67, a SI on new/enhanced gap patterns was approved [1]. As the scope of the SI is very broad while the TU allocation is rather limited, the focus areas were discussed in RAN4#74 Bis and a WF was agreed [2]. In this paper we discuss some possible measurement optimizations for CA capable UEs.
2. Discussion

One of the focus areas for the measurement gap SI is exploiting the multiple RF chains that CA capable UEs are equipped with. Since Rel.10 the measurement gap pattern was defined as common on all CCs. While the scheduling loss opportunity is not that big for a 2xCA UE, the losses become much higher(in absolute terms) when the UE is configured with 4 or 5 CCs. As such, we believe the possibility of configuring measurement gaps independently per CC or per group of CCs should be studied.
For the current gap pattern with GL=6ms and MGRP=40ms, if the gaps are common on all CCs the throughput loss is 15%(likely to be ~20% if the gap impact to the adjacent subframe is taken into account). If the gaps are gaps are scheduled only 1 CC then the corresponding loss is only 3%(4% is we assume 20% loss per CC).
To enable this kind of functionality, 2 main areas of study can be identified. In order for the network to be able to configure different measurements per CC, it has to be aware of detailed UE RF capability. Also, it has to be studied under what conditions (RF and baseband) it is feasible for the UE to perform measurements on a frequency while still monitoring other CCs. Furthermore, since at the end of the study item multiple gap patterns could be deemed as feasible, it should also be considered what patterns are feasible under which conditions.
In order for the network to be able to configure measurement gaps on a single CC or subset of CCs, it needs some detailed knowledge of the UE RF architecture and dependencies between the bands supported by the UE receivers. In order to have full flexibility, the network would have to know which receiver chain can be used to perform measurements on which bands for each CA combination supported by the UE. The signaling overhead could be relatively high, however, as signaling details are outside the RAN4 expertise, RAN4 could ask RAN2 to check the feasibility of such signaling. 
The other aspect that has to be studied is the feasibility of performing measurements without interrupting other CCs from an RF and baseband point of view. It should be noted that this kind of capability will be optional as it mostly depends on the UE RF architecture. As such, UEs not able to support it can always fall back to the Rel.10 method of having common gaps for all carriers. From an RF point of view, there could be some issues with inter-modulation products causing desensitization and inaccurate measurements. The amount of desense may be standardized (e.g. as part of a CA combination) or not, however, whether the UE supports concurrent measurements in these cases could be left to UE implementation if the UE can meet the accuracy requirements. 
Considering the above, we propose that RAN4 studies further the feasibility of enabling measurement gaps only on a component carrier or on a subset of component carriers.
3. Conclusion
In this paper we identified some limitations of the current mechanism for configuring/performing inter-frequency measurements when a UE is configured with CA. Enabling the network to configure measurement gaps per CC or on a subset of CCs could improve the overall system performance.
Based on this brief analysis we identified two main areas that need further discussion in order to enable such a feature, UE capability signalling and RF/baseband implementation feasibility. RAN4 should further study the feasibility of enabling measurement gaps only on a component carrier or on a subset of component carriers. 
Reference

[1] RP-150515, “New SI proposal: Measurement gap enhancement”, Intel et al. 
[2] R4-152380, “Way forward for measurement gap enhancement”, Intel et al.
1
2

