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1 Introduction
In RAN4#74bis there was discussion [1] and a CR [2] related to interworking between SCE and incmon. Both SCE and incmon were specified in parallel in release 12 core work, and thus both features were discussed somewhat independently of each other. For small cells enhancements, the UE shall be capable of performing RSRP and RSRQ measurements of at least 3 identified inter-frequency cells per FDD inter-frequency for up to 3 FDD inter-frequencies, and similarly for TDD. The proposal and CR in [1] and [2] does not propose to change this, but seeks to define the performance requirements in case the UE is configured with an incmon configuration, ie there are an increased number of carriers to measure than legacy. The CR proposes to define NPG and RPG requirements for SCE interfrequency measurements.
2 Discussion

One natural important difference between SCE and regular measurements, which we would like to emphasise, is that not any measurement gap may be used to measure any measurement object, since the DRS will only be transmitted in certain measurement gaps. For this reason, there is a general side condition on SCE interfrequency measurements
	The discovery signal occasion and the measurement gap should be aligned, provided that also the following additional conditions are fulfilled:
Entire discovery signal occasion should be contained in the measurement gap.

The subframe contained discovery signal for the measurement is not overlapped with the first 0.5ms period and the last 0.5ms period in every gap.  


TDMTC_periodicity is configured by higher layers, and can take values of 40ms, 80ms or 160ms. In case a UE is configured with a mixture of DMTC and non-DMTC measurement objects our expectation is that it would use measurement gaps overlapping with DRS to perform the DMTC measurements and non overlapping gaps to perform the non DMTC measurements. A simple example is shown in figure 1 where 2 measurement objects are configured (SCE+non SCE), a 40ms measurement gap pattern is configured, and 80ms TDMTC is configured for the small cell. The scenario is illustrated in figure 1
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Figure 1 : Possible splitting of measurement gaps between a small cell measurement object and a non small cell measurement object

Incmon also assumes a partitioning between measurement gaps for normal and reduced performance group. For example, if scaling factor 8 is used then 7 out of every 8 gaps are assumed to be needed for NPG requirements to be met, and the remaining gaps are assumed to be needed for RPG requirements to be met.

Considering the scheduling of measurements, it can be seen that the scenarios become quite complicated if multiple constraints need to be taken into account simultaneously. For example

· DMTC measurement objects can be measured only in measurement gaps where DRS is transmitted. A separate measDS-Config may apply for each DMTC measurement object
· UE would need to partition gaps in a way that incmon normal and reduced requirements are met, for both SCE and non DMTC measurement objects.

· Possible practical implementation constraints such as AGC operation may need to be taken into account

Taking these factors together, it is not clear that in more complicated scenarios, incmon and SCE requirements are meaninful. Since the current requierments (which are not proposed to be modified in [2]) allow for 3 SCE frequencies, the implication of an incmon requirement means that there must also be some non-SCE frequencies in the neighbour list, ie some cells where CRS is continuously transmitted.
If we consider, as an example, 8 normal inter-frequencies in the neighbour list, of which 3 are DMTC and 5 are non-DMTC, with MGRP=40ms and TDMTC=160ms, assuming no time offset between any DRS, every 4th gap is useful for a DRS measurement, and there are 3 carriers to measure. So the other gaps are expected to be used for measuring the non-DMTC cells. Effectively, an “incmon” type of partitioning (with scaling factor 4) between SCE frequencies and non-SCE frequencies already occurs because the UE can only use certain gaps for DRS measurement related to the corresponding measurement object, even though all frequencies have been indicated to be normal.
Thus, for a single carrier delay of D, the performance is
DMTC cells : 3*DSCE, where DSCE is the single carrier delay based on TDMTC=160ms

Non DMTC cells : (4/3)*5*D

The minimum requierments, following the approach of [2] would all be based on Nnormal=8, meaning that significantly worse performance is predicted than the performance level actually achievable.
We acknowledge that this issue occurs already for mixed small cell and non small cell requirements, even if only a small number of carriers are configured. For example, when configured with with 2 frequencies, one of which is a small cell and one of which is not, the performance would be

Thus, for a single carrier delay of D, the performance is

DMTC cells : DSCE, where DSCE is the single carrier delay based on TDMTC=160ms

Non DMTC cells : (4/3)*D

The minimum requirements predict larger numbers, ie 2*DSCE for cells on the DMTC frequency and 2*D for cells on the non DMTC frequency. In our understanding, this has been done to make the requirements generic and straightforward. However, given that both incmon (explicitly) and SCE (implicitlty) partitions carrier frequencies into two different groups, it seems complicated to specify and ultimately implement cases where both partitioning opperations occur in the same measurement configuration in a way that covers all cases. Starting with generic SCE requirements and  applying an Incmon approach may lead to excessive delays compared with what is achievable in practice.
Due to the complexity of the work we do not think the changes should be done under TEI12. If there is strong interest in specifying requirements for simultaneous use of incmon with SCE cells, this should be done under a dedicated work item. A starting point may be to consider enhancements for SCE requirements for example
· Addressing cases where DRS on different frequency layers has different periodicity or offset such that the SCE layers could be measured at different times (current requirements are generic and assume the DRS on different frequency layers overlap, so that scaling by Nfreq is needed)
· Addressing cases of mixed SCE and non SCE frequencies so that eg. the gaps not useful for SCE measurements are used for the non SCE frequencies

Proposal 1 : Incmon requirements are not introduced for SCE in release 12
3 Conclusions

In this contribution we discuss interworking between SCE and incmon. 
Due to the complexity of the work we do not think the changes should be done under TEI12. If there is strong interest in specifying requirements for simultaneous use of incmon with SCE cells, this should be done under a dedicated work item. 

Proposal 1 : Incmon requirements are not introduced for SCE in release 12
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