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Introduction
[bookmark: _Hlk513205245]The interruption due to measurement gap is specified in section 9.1.2 of 38.133. One issue that has not been addressed is the UL transmission in the slot immediately after measurement gap. For LTE, the following UE behavior is specified in 36.133:
	In the uplink subframe occurring immediately after the measurement gap,
-	if the following conditions are met then it is up to UE implementation whether or not the UE can transmit data:
-	all the serving cells belong to E-UTRAN TDD;
-	if the subframe occurring immediately before the measurement gap is an uplink subframe. 
-	Otherwise the UE shall not transmit any data.
In determining the above UE behaviour in the uplink subframe occurring immediately after the measurement gap the UE shall treat a special subframe as an uplink subframe if the special subframe occurs immediately before the measurement gap


[bookmark: _Hlk513205847]In order to allow network to schedule the UE properly, the UE behavior in NR for the similar case should be discussed. In this paper, we will provide our views on UL transmission in the slot immediately after measurement gaps.
Discussion
[bookmark: _Hlk513733380]Specific rules are defined for the transmission in the UL subframe immediately after measurement gaps in LTE because UL transmission are with TA and will squeeze the gap length if the subframe immediately before gap is DL subframe. This can be shown in Figure 1 (a). As measurement gap will only start when the previous subframe before gap ends, if the subframe before gap is DL, the gap start is delayed by the propagation delay from the BS to the UE; and if UE transmits in the subframe after the gap, the end of the gap is advanced by TA. In total the gap length is squeezed by sum of propagation delay and TA. In this case, UE is required not to transmit in the subframe after gap, to ensure measurement time is not impacted. If the subframe before gap is UL, both the gap starting time and gap ending time are advanced by TA, which effectively means the gap is shifted advance by TA. As the gap length is not impacted, UE may be able to transmit in the subframe after gap.
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[bookmark: _Ref516846367][bookmark: _Ref516846360]Figure 1 Impact of UL subframe on the gap length in LTE  
For NR, it is reasonable to apply the same rule. One difference in NR as compared to LTE is the measurement confinement to SMTC window. In LTE, any 5ms can be a valid measurement window. In NR, the measurement is confined to SMTC window. This is shown in Figure 2. 
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[bookmark: _Ref517171580]Figure 2 Impact of UL subframe on the gap length in NR
As can be seen, since UE has to re-tune after the SMTC window, the transmission in the slot after gap may squeeze the RF re-tuning time even the actual gap length is not shortened. In the example of Figure 2, the propagation delay is 166.67us, which corresponds to a cell range of 50km, and there will be no re-tuning time left after the SMTC window. In this case it is impossible for UE to transmit in the slit after gap without impacting the measurement time.
Of course, 50km cell range in the example is extreme. With normal cell range like 3km, the reduction in the re-tuning time is 30us, which can be absorbed in the 500us switching time budget. It is still therefore still possible for UE to transmit in the slot after gap. In the end, it is up to UE implementation whether or not the UE can transmit data.
In NR the slot length is depending on SCS and can be much shorter than 1ms (LTE subframe length), so one may ask if more than one slot after gap can be impacted. This should depend on the maximum cell range that are supported with each SCS, and in our view 1 slot is enough since the cell range in real deployment is smaller with increasing SCS.
In NR the MGTA is defined. For the SCS of 30/60/120kHz, the gap length is not changed, so the same LTE rule should be re-used. For the SCS of 15kHz, the gap length is effectively increased by 1ms, and it effectively leaves 500us un-used time period after the gap. In this sense, the slot after gap can be used for transmission as long as the cell range is no more than 50km. However, making such a differentiation (between the case of 15kHz with MGTA and the others) will complicate the specification and UE implementation, so our preference is apply a single rule (same rule as in LTE) for UL transmission after gap.
LTE rule on the UL transmission in the slot immediately after measurement gap is re-used in NR.
Conclusion
In this paper, we provided our views on the UL transmission in the slot immediately after measurement gaps.
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(a) Subframe before gap is DL

(b) Subframe before gap is UL
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