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1 Introduction
This contribution identifies some concerns for the measurement gap configuration in relation to the structure of the SS burst set as currently considered by RAN1.
2 Discussion
The LTE measurement gap patterns are fairly static, a 6-ms gap repeated at intervals of either 40 ms or 80 ms.  Such patterns will not adapt well to the SS burst set construction for several reasons.

· Depending on RAN1 decisions yet to come, and the numerology of the target frequency, the 6-ms gap may not be long enough to cover the SS burst set, meaning that a UE measuring with an LTE-style 6-ms gap may miss the best SS burst(s) of the set.

· The gap timing needs to align with when the SS burst sets are actually transmitted, i.e. there is no value in having a measurement gap during the “silent” part of the SS burst set period.

· The boundaries of the measurement gap should be appropriately aligned with the timing of the SS burst set transmission, otherwise there is a risk that the measurement starts or finishes in the middle of a burst set.

In general, it seems necessary that the UE’s serving cell should configure a measurement gap pattern relative to the transmission of the SS burst sets on the target frequency.  The desirable gap pattern would align with the target cells’ SS burst sets as shown in Figure 1.
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Figure 1: Ideal scheduling of measurement gaps

Proposal 1: The measurement gap configuration should take into account the SS burst set transmission schedule of the target cell(s).

Considering the first bullet above, it should be clear that the SS burst size of the target frequency provides a minimum length for the measurement gap.  We assume it is not realistic to have miniature gaps at the symbol level, e.g. a gap covering only the PSS/SSS portions of the burst set, and instead there should be a single gap that covers the burst set.
Proposal 2: The measurement gap length should be at least as long as the length of an SS burst set on the target frequency.

Because of the different numerologies of different carriers, as well as the different beam sweeping patterns in beamforming cases, the needed length of an SS burst set is variable.  Thus it seems reasonable to have the length of the gap configurable to match the configuration of the target frequency.

Proposal 3: The measurement gap length is configurable by the serving cell.

Because the numerology of different frequencies may vary widely, a gap pattern configured for one frequency (or range of frequencies) may not be suitable for another.  It is clearly useful for the gap pattern to be frequency-specific.  However, this creates some complexity compared to LTE, since now the network needs to know which frequency the UE will measure in order to schedule data according to the corresponding gap pattern.  The alternative would be for the network to allocate a “worst case” gap pattern, but if there are multiple frequencies not synchronised with one another this may be infeasible to achieve in practice.

Proposal 4: Consider the following alternatives:

1. The measurement gap pattern is frequency specific, and the network controls which frequency the UE measures.

2. The network is responsible for allocating a “worst case” measurement gap pattern that gives the UE adequate coverage of all neighbour frequencies.
Even with the above proposals, if the serving cell does not know the target frequency’s SS burst transmission schedule, it may not be possible to align the measurement gaps with the SS burst set transmissions.  However, we assume that such knowledge should normally be available, i.e. the serving cell may not know about specific neighbour nodes individually, but it should know the operator’s configuration of each frequency.
The relevant configuration of the target frequency consists of the time when the SS burst set transmissions start (relative to the timing of the serving cell) and the SS burst set periodicity.  The latter should be the same as the periodicity of the measurement gap pattern; the former indicates when the actual measurement gap should be scheduled.

Proposal 5: The serving cell configures the measurement gap pattern with a start time and periodicity based on the SS burst set configuration of the target frequency.
3 Conclusion

This contribution promulgated the following proposals:

Proposal 1: The measurement gap configuration should take into account the SS burst set transmission schedule of the target cell(s).

Proposal 2: The measurement gap length should be at least as long as the length of an SS burst set on the target frequency.

Proposal 3: The measurement gap length is configurable by the serving cell.
Proposal 4: Consider the following alternatives:

1. The measurement gap pattern is frequency specific, and the network controls which frequency the UE measures.

2. The network is responsible for allocating a “worst case” measurement gap pattern that gives the UE adequate coverage of all neighbour frequencies.
Proposal 5: The serving cell configures the measurement gap pattern with a start time and periodicity based on the SS burst set configuration of the target frequency.
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