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1. Introduction
In RAN #67, a SI on new/enhanced gap patterns was approved. As the scope of the SI is very broad while the TU allocation is rather limited, it is our understanding that the areas of focus within the scope will be discussed in RAN4#74 Bis. In this paper we present our views on the areas where the RAN4 discussion should be concentrated such that the study item can be finalized on time with meaningful results.
2. Discussion
The current measurement gap pattern was defined in Rel.8 and it serves the basic needs for inter-frequency measurements within LTE. As the PSS/SSS space in time is 5ms, the gap was designed to always allow the UE to receive an instance of the synchronization signals and 1 or more subframes containing CRS. As such, this gap pattern can always be used as fallback unless some non-backwards compatible measurements are introduced. However, the gap pattern also has some limitations as described in [1]. Many possible areas for improvement are outlined in the SI [1], however, due to limited time allocation we believe it is important to focus the RAN4 discussion in a few areas. These areas will be discussed next.
During Rel.12 there were some proposals to enhance the Rel.8 gap pattern for UEs that cause interruptions when performing gapless measurements [2]. The “small gap” proposals were focused on replacing the gap with 2 interruptions that occur at the beginning and end of each gap to allow for turning on/off a spare RF chain for measurements. These proposals were briefly discussed in the context of interruptions during deactivated SCell measurements, however, no agreements that could lead to specification changes were agreed. This area should be investigated during this study item. 
During the HenNet mobility enhancements work item, low duty cycle measurements were discussed in the context of offloading traffic to a small cell frequency layer. Introducing a sparse gap pattern (long MGRP) was discussed at the time but there was no agreement on introducing such in the specifications. Low duty cycle measurements were introduced in Rel.12 for the increased carrier monitoring (IncMon) work item(reduced performance group), however, there was no change in the gap patterns used for the measurements. Gap patterns with longer MGRP and potential alignment with the measurement periods used for the reduced performance group in IncMon should be studied.
CA was added during Rel.10 and ever since, the measurement gaps were defined common on all carriers. Even if the UE could perform measurements using the RF chain of only one of the carriers, and still monitor the serving cells on some CCs, the gaps interrupt the transmission on all the CCs. As such, one possible area for improvement would be to have gaps only on some CCs when the UE is operation in CA mode. Hence, the possibility of having gaps per CC or group of CCs should be studied.

As stated in the first paragraph, the current gap pattern was designed to be 5ms to cover one full period of PSS/SSS transmission even though only 1 or 2 subframes are actually needed. If the timing of the measurement subframes could be predicted, the gap could be reduced to 1 or 2 useful subframes. This aspect could be studied especially in the context of TDD where the network has to be synchronous. 

Considering all the above, the areas for focus during the SI should be as listed below:

· Feasibility of small gap patterns(controlled/known interruptions)

· Sparse gap patterns (long MGRP), possible alignment with reduced performance measurements for IncMon

· Feasibility of measurement gaps on a per CC or per CC group basis

· Reduction of gap length, mostly for synchronous systems(TDD)
3. Conclusions

In this contribution, we provided our view on the focus areas for the measurement gap enhancements SI. Based on our observations, the proposed areas are as follows:

·  Feasibility of small gap patterns(controlled/known interruptions)

· Sparse gap patterns (long MGRP), possible alignment with reduced performance measurements for IncMon

· Feasibility of measurement gaps on a per CC or per CC group basis

· Reduction of gap length, mostly for synchronous systems(TDD)
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