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Introduction
In this paper, we discuss several miscellaneous issues that might have L2 impacts. 
Discussion
Measurement gaps for TSN traffic
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 subsection, we provide our views on measurement gaps for TSN traffic.
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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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. 
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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.  
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Based on the above observations, we propose 
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MDBV in IIoT
SA2 has specified delay critical 5QI(s) (with QoS characteristics including Maximum Data Burst Volume) as follows in TS 23.501:
· Maximum Data Burst Volume denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB). The Maximum Data Burst Volume may be signalled with 5QIs to the (R)AN, and if it is not received, a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4) applies.

What is specified is that for QoS flows not exceeding the GFBR (especially for use cases where the UE has multiple QoS flows with delay critical 5Qis), it is expected that the PDB and PER requirements are satisfied in the UL and DL for all QoS flows that do not exceed the MDBV in the presence of any competing traffic. Hence, if delay critical QoS Flows exceeds MDBV, it is not expected that for these QoS flows the PDB and PER targets are required to be met.
In [3] , it is proposed that PDB and MDBV parameters should be configured to the logical channel for delay critical service flows and that the MAC entity shall check if MDBV is satisfied during the PDB before allocating resources to a logical channel. 
In this subsection, we analyse the current functionality and conclude that not additional requirements or specification is needed for IIoT.

It should be clear that the MDBV parameter is not a requirement on RAN, but a boundary limit of meeting the PDB and PER requirements, i.e., RAN is only required to fulfil the PDB and PER requirement for QoS Flows with bursts that are within the MDBV. In this aspect, it is similar to GFBR, which defines that PDB and PER is not required to be fulfilled for QoS Flows with bitrates above the GFBR.
RAN is thus expected to use the MDBV parameter for observability of fulfilment of QoS requirements. Also, in Admission Control it will be useful for RAN to know how large bursts it is required to serve without exceeding the PDB.
In the case when there is a high GBR load, and where delay critical GBR flows with burst that exceed the MDBV may take resources needed by other QoS Flows, it is also useful to use the MDBV parameter in scheduling and prioritize QoS Flows that comply with the MDBV.

With current functionality it is possible to take MDBV into account for scheduling between all DL QoS Flows that are placed in different DRB’s, and for UL Flows to different UE’s. For the special use case where there are several Delay Critical GBR Flows for the same UE, there are already several options to guarantee the PDB.
For example, using different Logical Channels for which resources are restricted (e.g. Configured Grants, cell restrictions etc), would isolate QoS flows from other. The GBR Flows are then assigned such that the logical channel resource distribution is controlled by RAN which may then prioritize QoS Flows with bursts smaller than MDBV, in order to guarantee PDB for GBR Flows and comply with MDBV.  Additionally, using PRB set to MDBV/PDB and with the Buffer Size Duration parameter set to PDB will make UEs prioritize QoS Flows that comply with MDBV. 

Note that RAN2 specified new standardized values for the Bucket Size Duration in order to accommodate the above. Additionally, in release 16 IIoT, it is not expected that several Delay Critical GBR Flows with inherently different QoS characteristics (e.g. MDBV, PDB) for the same UE would be configured for the same bearer and also it can be expected that the load from GBR Flows with tight delay requirements will not be high, and it is therefore clear that the current functionality is sufficient also for IIoT. 
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PDCP discard timers
Potential value extensions to the PDCP discardTimer were discussed in rel-15 [6] and also discussed in the paper [7]. In this subsection we analyse those timer values. 

With the PDCP discardTimer maximum queuing time for PDCP SDUs can be limited. The timer is started when an SDU arrives at the PDCP transmit buffer, and upon expiry the PDCP PDU is discarded. 
This helps queue management, and additionally limits the amount of outdated data transmitted over the air interface consuming resources redundantly. This function is even more important considering TSN data, where 1) packet delivery later than a given latency target is useless and 2) very robust thus resource consuming transmissions are required. The PDCP discardTimer can therein play a key role in reducing potential resource wastage. 
The PDCP discardTimer can currently be configured with the following values:
discardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200,
									ms250, ms300, ms500, ms750, ms1500, infinity}           
NR rel-15 can already enable a range of different use-cases among which multiple come with a lower latency requirement than 10 ms defined above. For example, in TS 23.501 [4] table 5.7.4-1, the packet delay budget (PDB) for 5QI value 85 is 5 ms. Late delivery of packets beyond this latency bound is not useful, i.e. those packets are counted as lost if exceeding the PDB. Additionally, transmitting those packets would consume radio resources redundantly. Further, in rel-16, more demanding requirements in the order of a few milliseconds for control-systems in the industrial automation context are stated in the clause 5 of TS 22.104 [5]. 
Therefore, we propose to extend the PDCP discardTimer value range considering lower values, to enable efficient discarding of otherwise redundantly transmitted data. 
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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.
[bookmark: _GoBack]Observation 3	To support neighboring cell measurements without measurement gaps, IIoT/URLLC UE can have two RX RF chains.
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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},        ...   }  
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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.  


