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1
Introduction
In the contribution, we discuss related issues to handle sparse data for URLLC services during measurement gaps in uplink.
2
Discussion
RRM measurements are required to provide ubiquitous coverage for the UEs. Network configures the UE to measure the downlink quality and report the measurement results. The measurements can be of intra-frequency, inter-frequency and inter-RAT. Depending on the UE capability, measurement gaps are required for the UE to perform inter-frequency and inter-RAT measurements. In NR, even for serving cell’s measurement, measurement gap may also be necessary, given that the serving cell’s SSB could be outside the active BWP. 

For a EUTRA-NR dual connectivity UE and a NR standalone UE, the gap length varying from 1.5ms to 6ms is under consideration [2]. Some URLLC services can have very stringent quality of service (QoS) requirements on user plane latency (0.5ms user plane latency) and reliability (1ms user plane latency and packet error rate 10^-5) [3].
The MAC specification (38.321) [1] describes handling of measurement gaps as below:


Further, the following is specified in 38.133 [2] in relation to measurement gaps:


As stated in the 38.321 and 38.133 specifications, during measurement gaps, UE is not allowed to transmit any data in the uplink except for messages related to random access.
Observation 1: During the measurement gaps the UE performs measurements, and it shall not transmit any data in the uplink except for messages related to random access.
In [4], it was mentioned that a URLLC UE equipped with dual RX chains, measurement gap is not needed. However, even for UEs with dual RX chains, usually a gap is needed to account for the interruptions on one RX chain due to activation of another RX chain.

Observation 2: Even for UEs equipped with dual RX chains, a gap is usually needed to account for the interruptions on one RX chain due to activation of another RX chain.
For a URLLC application with periodic traffic pattern, gNB may configure the measurement gaps to not collide with URLLC data transmission. However for URLLC applications with sporadic traffic pattern, there may be a scenario where URLLC data transmission collides with a measurement gap. In such a scenario, the URLLC data is not transmitted in uplink. This may result in missing the QoS requirements.

Observation 3: If URLLC data transmission collides with measurement gap, the QoS requirement for the URLLC packet may not be met.
If the network does not configure any measurement gaps for a URLLC UE, i.e. does not configure the UE to do inter-frequency measurements, the UE may lose coverage on the serving carrier and not able to perform handovers. In NR, even if SSBs for different cells are on a same frequency, they are possibly of different numerologies, and the gap for inter-frequency measurement is needed. However, as observed above, by configuring measurement gaps, there is a risk of violating QoS requirements for URLLC when the URLLC data transmission collides with measurement gaps. Thus further studies are needed to address the problem. This may need to be considered in URLLC enhancement in a future release.
Proposal: Further studies are required to address the issue of QoS violation when URLLC data transmission collides with measurement gaps.
3
Conclusions
In this contribution, we make the following observations and proposal:
Observation 1: During the measurement gaps the UE performs measurements, and it shall not transmit any data in the uplink except for messages related to random access.
Observation 2: Even for UEs equipped with dual RX chains, a gap is usually needed to account for the interruptions on one RX chain due to activation of another RX chain.
Observation 3: If URLLC data transmission collides with measurement gap, the QoS requirement for the URLLC packet may not be met.
Proposal: Further studies are required to address the issue of QoS violation when URLLC data transmission collides with measurement gaps.
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During a measurement gap, the MAC entity shall:


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 the 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.





During the per-UE measurement gaps the UE:


-	shall not transmit any data


-	[is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA]


-	[is not required to receive data from the corresponding NR serving cells for SA]


Editor note: whether or not UE can receive signal for measurement from the corresponding serving cells within some of measurement gaps is FFS.


During the per-FR measurement gaps the UE:


-	shall not transmit any data on serving cells in the corresponding frequency range 


-	[is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA]


-	[is not required to receive data from the corresponding NR serving cells for SA]


Editor note: whether or not UE can receive signal for measurement from the corresponding serving cells within some of measurement gaps is FFS.








