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1. Introduction
Email discussions on supporting new QoS have been discussed in [1][2][3]. This contribution looks at missing issue which is overwrap between Survival Time Mode (STM) and Measurement Gap (MG).
2. STM and MG
According to the requirement of SA2 in [4], UE in IIoT system support mobility as shown below. Therefore, the UE in IIoT system seems to support at least measurement of inter BWP (SSB in the current BWP is different from the current SSB), inter-F.
Table 5.2-1: Periodic deterministic communication service performance requirements

	
	Influence quantity
	

	Communica​tion service availability: target value (note 1)
	Message size [byte] (note 12a)
	Transfer interval: target value (note 12a)
	Survival time (note 12a)
	UE 
speed (note 13)
	# of UEs
	Service area 
(note 3)
	Remarks

	99.999 % to 99.999 99 %
	50
	500 μs 
	500 μs
	≤ 75 km/h
	≤ 20
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99.999 9 % to 99.999 999 %
	40
	1 ms 
	1 ms
	≤ 75 km/h
	≤ 50
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99.999 9 % to 99.999 999 %
	20
	2 ms 
	2 ms
	≤ 75 km/h
	≤ 100
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	NOTE 13:
It applies to both linear movement and rotation unless stated otherwise. 


Proposal 1:
RAN2 confirms that UE supporting IIoT function may need measurement gap.
According to the current specification, value of MGL (MG length) is defined as follow. Given that survival time length (STL) is 0.5ms, 1.0ms, and 2.0ms, which is also corresponding to traffic periodicity, it is clear that MGL of 1.5ms can only be supported. Otherwise, the UE cannot perform any IIoT traffic transmission due to overwrap between PUSCH occasion for the IIoT traffic and MG duration.
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},

    ...,

    [[

    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC

    ]],

    [[

    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA

    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS

    ]]

}

Proposal 2:
RAN2 confirms that UE can only support MGL of 1.5ms if MG is supported.

Fig.1 shows how MGL=1.5ms works in case when STL=2.0ms, which is corresponding to traffic periodicity, where PUSCH occasion is configured over CG resource. As shown below, this configuration works.
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Fig.1: Traffic periodicity=2.0ms and MGL=1.5ms
However, it may not work in case when the UE enters STM. Fig.2 shows the case when the initial transmission of PUSCH is erroneous, so that the UE enters STM. There are two issues.

· The first issue is that the UE may not be able to receive the HARQ NACK signalling because of the RF retuning during MG.

· The second issue is that, even if the UE luckily receives the HARQ NACK signalling just before the starting symbol of MG, the retransmission of PUSCH is prohibited due to overwrap between retransmission PUSCH occasion and MG.

[image: image2]
These two issues to be solved. A simple solution would be that the UE cancels the MG, which is similar to the current specification in that the UE must transmit PUSCH during RA procedure regardless of possible occurrence of MG. One potential concern is the accuracy of measurement due to the cancellation of the MG during STM. It may be true but hopefully it is acceptable with consideration that entering STM hardly occurs.
Proposal 3:
The UE must transmit PUSCH regardless of possible occurrence of MG during STM.

3. STM and MGR
There may be a case that IIoT data PUSCH retransmission during STM overlaps measurement report (MGR). Specifically, when MGR occurs during STM, the UE will send SR to ask the transmission resource of MGR. In this case, there may be resource overlap between the IIoT data PUSCH retransmission and the SR PUCCH.

In fact, this case can be covered by Rel-16 IIoT mechanism in terms of SR and PUSCH conflicts. According to Rel-16 IIoT mechanism, highest priority between priority of LCH associated with the IIoT data PUSCH retransmission and priority of LCH associated with the MGR is taken prioritized grant.
Here, the discussion point is the case where highest priority is assigned to MGR since it is SRB. In this case, the MGR is transmitted instead of the IIoT data PUSCH retransmission. This may be questionable because the IIoT data PUSCH retransmission is urgent to meet the ST requirement. It may be good to reconsider priority re-assignment during STM, so that the IIoT data PUSCH retransmission is taken highest priority.
Proposal 4:
It may be good to re-assign LCH priority during STM to IIoT data PUSCH retransmission.

4. Summary of Proposals
Proposal 1:
RAN2 confirms that UE supporting IIoT function may need measurement gap.
Proposal 2:
RAN2 confirms that UE can only support MGL of 1.5ms if MG is supported.

Proposal 3:
The UE must transmit PUSCH regardless of possible occurrence of MG during STM.
Proposal 4:
It may be good to re-assign LCH priority during STM to IIoT data PUSCH retransmission.
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