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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the approved SID on NR-IIoT [1], some new cases to be considered and some objectives are identified as shown in Annex. Based on the objectives, we consider the handling of SR as the enhancement of URLLC.
In this contribution, we discuss the handling of measurement gap for URLLC transmission.
2. Discussion
According to the MAC specification [2], during the measurement gap, the UL-SCH is not transmitted. The details are described as below:
During a measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement 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 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;
2>	not receive on DL-SCH.
Observation 1: During the measurement gap, the UL-SCH including URLLC data cannot be transmitted.
Considering of URLLC, the stringent QoS requirements on user plane latency (0.5ms user plane latency) is required [3]. And the details are described as below:
For URLLC, the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.
NOTE1:	The reliability KPI also provides a latency value with an associated reliability requirement. The value above should be considered an average value and does not have an associated high reliability requirement.
While, according to the RRC specification [4], the duration of measurement gap can be configured from 1.5ms to 6ms.
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},
    ...
}
Comparing the QoS requirement on latency with the measurement gap duration, the performance of URLLC cannot be satisfied once the URLLC transmission collides with the measurement gap, even if the duration of measurement gap is the minimum value.
Observation 2: The QoS requirement on latency cannot be satisfied once the URLLC transmission collides with the measurement gap.
Since the measurement gap is used to measure inter-frequency for handover, as well as the NR serving cell’s measurement with the SSB outside of the active BWP, it is necessary to configure the UE with measurement gap. For the occasion of colliding with URLLC transmission, if the measurement gap is ignored and the URLLC including data and feedback is transmitted, the performance of URLLC can be satisfied.
Proposal 1: The URLLC related transmission/reception (e.g. data/feedback) should be allowed within the measurement gap.
On the other side, too many ignored measurement gaps must degrade the measurement results, which is not acceptable for the coverage and handover. Therefore, some control for the ignored measurement gaps is needed to avoid the degradation of the measurement results.
[bookmark: OLE_LINK188][bookmark: OLE_LINK99][bookmark: OLE_LINK189][bookmark: OLE_LINK98]Proposal 2: Some control for the ignored measurement gaps is needed to avoid the degradation of the measurement results.
3. Conclusion
In this contribution, we discuss the handling of measurement gap for URLLC transmission with the following observations and proposals:
Observation 1: During the measurement gap, the UL-SCH including URLLC data cannot be transmitted.
Observation 2: The QoS requirement on latency cannot be satisfied once the URLLC transmission collides with the measurement gap.
Proposal 1: The URLLC related transmission/reception (e.g. data/feedback) should be allowed within the measurement gap.
Proposal 2: Some control for the ignored measurement gaps is needed to avoid the degradation of the measurement results.
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Annex
4	Objective
4.1	Objective of SI
The objective of this study item is to investigate enhancements to URLLC (Ultra Reliable Low Latency Communications), considering both FR1 and FR2 as well as TDD and FDD, with the already existing solutions for NR as the baseline. The study is focusing on the following items:

1) L2/L3 enhancements:
a) [bookmark: _Hlk524312897][bookmark: _Hlk524312950]Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):
i) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.
ii) PDCP duplication with more than 2 copies leveraging (combination of) DC and CA, whereupon data transmission takes places from at most two nodes: assessment of the gains, and if beneficial, study the associated solutions. 
iii) Potential impacts of higher layer multi-connectivity as studied by SA2.

b) [bookmark: _Hlk523733459]UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):
i) different latency and reliability requirements
ii) Different types of resource allocation for example grant-free and grant-based allocations
Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.
