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1. Introduction

The issue of UE behaviour before and after measurement gap (MG) was discussed in RAN4#88, and the conclusions are captured in [1]. The agreements made during the meeting are as follows.
	· When only MGTA or both MGTA and TA applies to measurement gap at UE in addition to measurement gap offset, the following UE behavior in the slot immediately before/after measurement gap should be specified for NR TDD.

· UE is required to conduct reception of DL data in the slot occurring immediately before the measurement gap if the last DL symbol in the slot is not overlapped with the measurement gap. 

· UE shall transmit UL data in the slot occurring immediately before the measurement gap if the last UL symbol in the slot is not overlapped with the measurement gap. 

· UE shall transmit UL data in the slot occurring immediately after the measurement gap if the first UL symbol in the slot is not overlapped with the measurement gap.


Although the principles are there, more detailed requirements are needed so that UE behaviours are clearly specified and networks can decide how to schedule data around MG accordingly. The discussions in this paper is also related to the definition of MG starting point, which we are addressing in a companion paper [2].
In this paper, we will provide our views on the UE behaviour before and after MG.
2. Discussion
2.1. Before MG
First, when MGTA is not applied, MG starting point is defined as the end of the latest subframe before MG.  As such, there should be no impact to data scheduling in the slot before MG, i.e. the last OFDM symbol in the slot immediately before the MG should be schedulable. 
When MGTA is applied, the MG is shifted by 0.5ms or 0.25ms. From Figure 9.1.2-1 and Table 9.1.2-4b of 38.133, the shift of MG would change the impacted slots, but still the principle holds that there is no impact to data scheduling in the slot before MG except for the case of serving cell with 15kHz SCS. 
From Figure 1, it can be seen that MG starts in the middle of a slot of 15kHz SCS. It is obvious that the slot before MG, which is (j-1), is fully schedulable. It is then a question whether the first half of slot (j) can be used for data. In our view, allowing scheduling in the first half of slot (j) is an optimization, and is conflicting with the agreed MG interruption – in Table 9.1.2-4 and Table 9.1.2-4a, it is specified that when MG timing advance of 0.5ms is applied, the number of slots interrupted is {7,5,4}ms for MGL of {6,4,3}ms, which means slot (j) is counted as interrupted slot. Therefore, we think UE should not be required to transmit or receive in the first half of slot (j). 

Overall, no matter if MGTA is applied or not, data scheduling in the slot immediately before MG is not impacted by MG. On the other hand, the current spec does not allow any interruption to the slot before MG, so there is no spec impact due to the this UE behaviour. 
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Figure 1: impacted slots due to MGTA (Figure 9.1.2-1 of 38.133)

Proposal 1: There is no impact to the data scheduling in the slot immediately before MG. 

2.2. After MG
The DL scheduling after MG should not be impacted by MG, i.e. the first OFDM symbol in the slot after MG is schedulable. This is because even when MG follows DL timing, receiving in the first OFMD symbols after MG does not impact RF re-tuning time or measurement time for MG. 
For UL scheduling, in LTE, whether the subframe immediately after MG can be scheduled for UL depends on whether the subframe before MG is UL or DL. This is because when the subframe before MG is UL, UE could follow the UL timing for MG so that transmitting in the first OFMD symbols after MG does not impact RF re-tuning time or measurement time for MG. However, based on our analysis in [2], it may not be always feasible for UE to follow the UL timing for MG, even the last symbol immediately before MG is UL. 
Another difference between NR and LTE is that the symbol/slot length in NR is depending on SCS and can be much smaller than that in LTE. Considering also that the scheduling in NR is on OFDM symbol level, defining which slot is schedulable may not be the most meaningful way to specify the UE behaviour. Instead, RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL. In this way, it is also clear to network which UL symbol can be schedulable after a MG. This is shown in Figure 2 below. We are open to discuss the exact value for this time duration.
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Figure 2: First schedulable UL symbol after MG
Proposal 2: RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL, assuming UE follows DL timing for MG.
3. Conclusions

In this paper we provided our views on the UE behaviour before and after MG.
Proposal 1: There is no impact to the data scheduling in the slot immediately before MG. 

Proposal 2: RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL, assuming UE follows DL timing for MG.
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