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At RAN4#88, a WF [1] on UE behaviour before and after a measurement gap was agreed, where companies are encouraged provide analyses on the following aspects:
· UE behaviour before and after measurement gap, when MGTA 0ms is applied
· NR TDD
· NR FDD
· NR CA with different SCS on different SCells
· UE behaviour before and after measurement gap, when MGTA 0.5 and 0.25ms is applied for FR1 and FR2, respectively
· NR TDD
· NR FDD
· NR CA with different SCS on different SCells
In this contribution we are providing justification for a UE behaviour around measurment gaps where also partially overlapped slots can be utilized by the network when scheduling the UE. 
Discussion
In E-UTRA legacy, both for baseline E-UTRA and later introduction of sTTI, the UE behaviour around measurement gaps was based on that if any part, ever so little, of the subframe was overlapped by the measurement gap, the whole subframe is discarded for reception and/or transmission. This is based on that in baseline E-UTRA, downlink control signalling on PDCCH is confined to the symbols at the beginning of the slot, and the rest of the symbols being used for allocating data on PDSCH to users in a frequency division manner only, i.e., the time domain allocation for a user fills the whole subframe. The same goes for allocating data on PUSCH. Hence if missing parts of the subframe, decoding of control information and/or data would in general fail.
In NR, the situation is different. Particularly, downlink control signalling can be transmitted in different and alternative time domain allocations within a slot, and thus is not confined to the beginning of the slot. Time domain allocations for PDSCH and PUSCH are flexible both with respect to starting symbol and length, and up to 16 different configurations can be configured at once. Demodulation reference signals (DM-RS) are front-loaded, but do not extend beyond the last allocated OFDM symbol in the allocation. Time between reception of DCI and the actual allocation on downlink or uplink is configurable and allows for up to 32 slots between the first and the latter. Downlink HARQ feedback time is configurable and thus allows for using different times between reception on PDSCH and ACK/NACK feedback on uplink for different situations.
Limiting the UE to discard reception and/or transmission in slots that are partially overlapped by measurement gaps is in our view too restrictive and would harm the system performance with respect to latency, achievable UE throughput (fewer scheduling opportunities), and system throughput (caused e.g. by increased latency for mobility-related RRC signalling). Depending on the numerology in use, there are opportunities e.g. for UL transmission in partially overlapped slots before and after a measurement gap, as PUSCH allocations with appropriate time domain resource allocation can be provided well ahead in time. Similarly, there are opportunities for downlink reception in partially overlapped slots as for some numerologies and measurement gap lengths, HARQ feedback can be configure to be provided after the measurement gap. Moreover, PDCCH can be flexibly deployed with respect to time domain resource allocations within the slot, with the possibility of pointing out alternative monitored positions. 
In a FDD NR cell with SCS 15kHz, assuming a MGRP of 20ms, a MGL of 6ms, and MGTA 0.5ms, the difference between having the UE utilizing partially overlapped slots makes a difference of 17% in scheduling opportunities on DL, and may amount to the same on UL depending on how large the timing advance is. To fully utilize those additional scheduling opportunities will require that the network provides the proper RRC and MAC configurations to the UE. Although this brings complexity to the network scheduler implementation, we do not see any reason for introducing limitations on the UE behaviour that would rule out such network optimizations. Although the first network scheduler implementations may use rudimentary scheduling and avoid using the partially overlapped slots, later implementations will most likely optimize the system performance to unleash the full power of NR.
Observation 1: An increase in scheduling opportunities of up to 17% is achieved by allowing the UE to receive and/or transmit in partially overlapped slots at the beginning and end of measurement gaps.
Hence the following UE behaviour is proposed in slots that are partially overlapped by measurement gap. (Note that the definition of gap start and gap end is under another agenda item.) 
In a slot (or applicable part of a slot if TDD special slot format) that is partially overlapped by measurement gap:
· If it is a PDCCH monitoring occasion, and provided that at least one monitored position of the CORESET as well as PDCCH DM-RS are comprised in the non-overlapped part of the slot, the UE attempts to decode PDCCH.
· If a DCI carries a downlink allocation for the slot, and the PDSCH time domain resource allocation as well as the PDSCH DM-RS are comprised in the non-overlapped part of the slot, the UE receives and attempts to decode PDSCH.
· If a DCI carries an uplink allocation for the slot, and the PUSCH time domain resource allocation as well as PUSCH DM-RS are comprised in the non-overlapped part of the slot, the UE transmits on PUSCH.
· ...
Proposal 1: In a slot that is partially overlapped by a measurement gap, the UE shall carry out actions associated with reception and/or transmission of channels and signals whose time domain resource allocations are comprised in the non-overlapped part of the slot.
Summary and Conclusions
In this contribution we are proposing that UEs shall utilize also partially overlapped slots before and after measurement gaps, if possible from the configurations provided by the network. We made the following observation:
Observation 1: An increase in scheduling opportunities of up to 17% is achieved by allowing the UE to receive and/or transmit in partially overlapped slots at the beginning and end of measurement gaps.
and put forward the following proposal on the UE behaviour:
Proposal 1: In a slot that is partially overlapped by a measurement gap, the UE shall carry out actions associated with reception and/or transmission of channels and signals whose time domain resource allocations are comprised in the non-overlapped part of the slot.
The justification is that increased scheduling opportunities allows for improvements in latency, achievable UE throughput, and system throughput. Rules that are defined in early releases tend to stick, hence we see it as unfortunate if current specification would limit the network from scheduling the UE in partially overlapped slots.
A draft CR is provided in [2].
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