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1	Introduction
[bookmark: _Ref178064866][bookmark: _Toc524946176]Measurement gap issues have been discussed in [1][2]. During a measurement gap, a UE stops the transmission and reception in the serving cell and instead performs measurements for searching and measuring a neighbouring cell. In this paper, we provide our views on measurement gaps for TSN traffic. 
2	Discussion
[bookmark: _Ref189046994]According to the IE GapConfig in 3GPP TS 38.331, a measurement gap can be configured to one value among 1.5, 3, 3.5, 4, 5.5 and 6 milliseconds and the periodicity of measurement gap occurrence can be configured to one value among 20, 40, 80 and 160 milliseconds:
GapConfig information element
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During a measurement gap, the UE should stop the data transmission/reception in the serving cell according to Section 5.14 in 3GPP TS 38.321: 
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[bookmark: _Toc516044455][bookmark: _Toc516044468][bookmark: _Toc516045483][bookmark: _Toc516479425][bookmark: _Toc516479982][bookmark: _Toc516578041][bookmark: _Toc517352445][bookmark: _Toc517353197][bookmark: _Toc517353255][bookmark: _Toc517353384][bookmark: _Toc517353885][bookmark: _Toc517353963][bookmark: _Toc517354046][bookmark: _Toc517354100][bookmark: _Toc521581583][bookmark: _Toc2762388][bookmark: _Toc3401326][bookmark: _Toc3401367][bookmark: _Toc4582536][bookmark: _Toc4596871][bookmark: _Toc7729337]During a measurement gap, UE stops data transmission and reception in its serving cell.

For transmission of TSN traffic, the delay budget in the radio interface may be from below one millisecond to several milliseconds. The transmission delay increase due to a measurement gap may be unacceptable since the measurement gap length may be comparable to or even longer than the total delay budget. Packet loss may also occur upon a measurement gap occurrence. 
The measurement gaps for neighbouring cell measurements are needed so that UE does not end up with radio link failure or handover failure. However, if there is a measurement gap, a delay in scheduling DL data is incurred since UE does not monitor PDCCH during measurement gap and the scheduling of the DL data has to take into account the presence of measurement gap. For periodic DL traffic, network could try to configure a gap pattern that does not interfere with the packet arrival pattern, but it may be difficult considering the existence of multiple TSN flows at one UE. 
[bookmark: _Toc517353198][bookmark: _Toc517353256][bookmark: _Toc517353385][bookmark: _Toc517353886][bookmark: _Toc517353964][bookmark: _Toc517354047][bookmark: _Toc517354101][bookmark: _Toc521581584][bookmark: _Toc2762389][bookmark: _Toc3401327][bookmark: _Toc3401368][bookmark: _Toc4582537][bookmark: _Toc4596872][bookmark: _Toc7729338][bookmark: _Toc517352446]There seems not possible to make straightforward enhancements to downlink URLLC data transmission during a measurement gap due that the UE does not monitor PDCCH in its serving cell.

[bookmark: _Hlk3401037]If UE is equipped with dual RX RF chains, it can use one RX RF chain for data reception and the other RX RF chain for measurement at the same time. This means that measurement gap is not necessary, i.e. the UE can perform gapless measurement with dual RX RF chains.  
[bookmark: _Toc4596873][bookmark: _Toc7729339][bookmark: _Toc3401328][bookmark: _Toc3401369][bookmark: _Toc4582538]To support neighboring cell measurements without measurement gaps, IIoT/URLLC UE can have two RX RF chains. 

Based on the above observations, we propose 
[bookmark: _Toc521581522][bookmark: _Toc3401324][bookmark: _Toc7729340][bookmark: _Toc521398170][bookmark: _Toc521581521][bookmark: _Toc2762390]RAN2 does not consider measurement gap enhancement in NR IIoT WI.

3	Conclusion
The following observations have been made:
Observation 1	During a measurement gap, UE stops data transmission and reception in its serving cell.
Observation 2	There seems not possible to make straightforward enhancements to downlink URLLC data transmission during a measurement gap due that the UE does not monitor PDCCH in its serving cell.
Observation 3	To support neighboring cell measurements without measurement gaps, IIoT/URLLC UE can have two RX RF chains.
[bookmark: _GoBack]
[bookmark: _Toc528850436][bookmark: _Toc528850447][bookmark: _Toc528850496][bookmark: _Toc528850518][bookmark: _Toc528853699][bookmark: _Toc785813]Based on the discussion above, we propose the following:
Proposal 1	RAN2 does not consider measurement gap enhancement in NR IIoT WI.
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image1.emf
GapConfig ::=                        SEQUENCE   {        gapOffset                            INTEGER   (0..159),        mgl                                   ENUMERATED   {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},        mgrp                                 ENUMERATED   {ms20, ms40, ms80, ms160},        mgta                                 ENUMERATED   {ms0, ms0dot25, ms0dot5},        ...   }  


image2.emf
During a measurement gap, the MAC entity shall , on the Serving Cell(s) in the corresponding frequency range of the  measuremen t gap configured by  measGapConfig  as specified in TS 38.331 [5] :   1>   not perform the transmission of HARQ feedback, SR, and CSI;   1>   not report SRS;   1>   not transmit on UL - SCH except for Msg3 as specified in subclause 5.4.2.2;   1>   if the  ra - ResponseWindow   or t he  ra - ContentionResolutionTimer   is running:   2>   monitor the PDCCH as specified in subclauses 5.1.4 and 5.1.5.   1>   else:   2>   not monitor the PDCCH.  


