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1	Introduction
In this contribution we discuss objectives presented in URLLC and IIoT WID and provide our position on Rel‑17 scope.
[bookmark: _Ref178064866]2	Discussion
2.1 CSI and HARQ feedback enhancements
During phase 1 and phase 2 email discussion quite many topics related to uplink control information were brought up. As we understand quite many of them can be considered under this objective. However, it is important to clarify work goals here in order to address needs for enhancements and have a mapping to already known features which was not treated or down scoped in Rel-15 and 16.
In our view, the following targets should be achieved by the objective:
· CSI feedback enhancements to allow for more accurate MCS selection to maximize system capacity and achieve required reliability for URLLC type of traffic in downlink. This may also include shorter CSI preparation time.
· Enhancements to minimize HARQ-ACK dropping for eMBB (due to URLLC traffic, e.g. due to cancelation of UCI on PUSCH) or for URLLC (e.g. due to TDD pattern). It can be also treated as improvements for HARQ-ACK reliability. This should not include intra-UE multiplexing enhancements.

2.2 IIoT and URLLC over shared spectrum
For operation of IIoT/URLLC services on shared spectrum, a controlled environment without any unexpected interference is critical to meet the QoS requirements. An example of such an environment is a privately owned premise in which the absence of other networks (both Wi-Fi and non-Wi-Fi) on the carrier can be guaranteed. It is also important to take into account the fact that unlicensed spectrum on which multiple networks operate cannot be guaranteed to have any stable levels of interference. And if temporary operation on a carrier with very low levels of interference is desired, the features developed in Rel-16, including both for URLLC and NR-U at least, can provide sufficient robustness. 
[bookmark: _Toc26190237]Include the following definition in the WID for a controlled environment for which IIOT and URLLC services should be targeted:
[bookmark: _Toc26190238]The target environment for IIOT and URLLC services is operation of a single network (i.e., single operator) in the geographic area on a carrier where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc.).

Some further comments/proposals on the specific objectives for operation in shared spectrum are given below.
2.2.1	Enhancements in Objective 2e
Based on the discussion above, we do not see any significant benefits from the potential enhancements listed under objective 2e and therefore it is not necessary to undertake the burden of studying these. It would be better to focus on other objectives considering the work load.
[bookmark: _Toc26190239]Remove objective 2e in the WID

2.2.2	Objectives 2a
The multiple transmission opportunities in objective 2a are useful in shared spectrum only if there is a reasonable likelihood of LBT failure. As discussed above, such an environment is unsuitable for IIOT and URLLC services. Where such opportunities can increase reliability (due to repetition), this would be applicable to both licensed and shared spectrum.
[bookmark: _Toc26190240]Remove objective 2a or make it applicable to licensed spectrum as well.

2.2.3	Objective 2b - Two step RACH
The tools created by NR-U should be also considered to decide whether additional functionality, and to what extent is needed to be specified. It is also important to restrict the work to the Rel-15 frame structure to limit the work. 
[bookmark: _Toc26190241]Reformulate the objective on 2-step RACH as follows: Study whether additional mechanisms using Rel-15 frame structure are needed to reduce channel access procedures in 2-step RACH and specify any required identified functionality [RAN1, RAN2]

2.2.4	Objective 2d - Alt 2 PUSCH
This alternative is primarily useful when operating on a wideband carrier that spans multipole LBT bandwidths and where there is a reasonable likelihood of only some of the LBT bandwidths being available for transmission of PUSCH. We note that such an environment is not the type of controlled environment where IIOT and URLLC services can reliably operate. Hence, this enhancement is unnecessary for the scenarios where IIOT and URLLC services are viable.
[bookmark: _Toc26190242][bookmark: _Toc26190243]Remove the objective to specify PUSCH “Alt 2”


2.3 Inter-UE multiplexing
As we understood, the proposed enhancement related to the case of eMBB UE interfering with a URLLC UE that is scheduled by configured grant, and how to use power control to boost the power of URLLC UE over the eMBB UE. In our view, when configured grant is used for URLLC service in a UE, those resources should not be shared with eMBB service of another UE, thus, in most of the cases gNB can avoid such conflicts. Hence, there should not be an eMBB UE in the resources that is scheduled for URLLC configured grant. However, the situation can be forced to happen by gNB, for example by configuring different CG periodicities between eMBB and URLLC or due to aggressive scheduling.
To deal with URLLC CG-PUSCH in Rel-16, RAN1 discussed solutions with usage of yet another one group common DCI which will be accompanied with UE-specific DCI solution for power boost. However, introduction of new DCI format will require substantial standardization effort while URLLC CG transmission power boosting can be addressed by existing mechanisms, such as:
1. URLLC CG transmissions can be configured to always use higher power;
1. URLLC CG can be temporarily reconfigured to another open-loop power control set by two activation DCIs (one reconfiguration to switch to higher power loop and one DCI to switch back);
1. URLLC CG can be overridden by URLLC DG with higher power. An allocation can be the same as for CG.
1. The URLLC and/or eMBB UE can be provided with the RRC-configured pattern for invalid symbols for PUSCH transmission repetition type B, in order to avoid collision.

[bookmark: _Toc26190244]Remove objective related to “Inter-UE multiplexing” from WID.

2.4 Downlink SPS enhancements 
Rel-16 introduced multiple parallel UL CG configurations and intra-UE prioritization among them. For each CG configuration, the minimum configurable periodicity is 2os. Similarly, this sub-slot periodicity had also been discussed, but not adopted in Rel-16 for DL SPS. We believe the improvements as done for UL, should also be considered in DL, i.e. short DL SPS periodicity as well as DL SPS intra-UE prioritization in case of multiple configurations, which is essential for flexibility in scheduling TSC traffic types. 
The gNB could schedule multiple DL SPS (and dynamic assignments) overlapping transmissions (e.g. with short and long periodicity), without spending valuable PDCCH resources, which would otherwise need to be provided frequently and very robustly for TSC traffic types. Although a simple collision resolution mechanism for multiple DL SPS configurations have been specified in Rel-16, further enhancements should be considered for Rel-17, for example, (a) collision between dynamically scheduled PDSCH and SPS PDSCH(s); (b) possibility of the UE decoding two SPS PDSCHs if the Rel-17 UE is capable of decoding two PDSCH that overlap in time.
[bookmark: _Toc26190245]Consider support in Rel-17 for DL SPS short periodicity and handling of collisions between DL SPS and dynamically scheduled PDSCH.

[bookmark: _GoBack]2.5	UE-based PDCP duplication activation/deactivation
It has been proposed that UE-based PDCP-duplication activation/deactivation should be introduced.
This topic was discussed in RAN2 in the Rel-16 WI. RAN2 discussed a UE-based approach and a NW-based approach. RAN2 ended up settling with a NW-based approach which is based on that the NW sends MAC CEs to the UE to activate/deactivated PDCP-duplication.
We think that to now, on top of the NW-based approach, also add a UE-based approach not only would cause additional complexities in the specification by having two approaches, but more importantly it would take time away from more urgent matters. It has been argued that a UE-based approach has some benefits on top of a NW-based approach, however we think that RAN2 shall not spend valuable Rel-17 time on this optimization. We therefore propose: 
[bookmark: _Toc26183319][bookmark: _Toc26190246] No UE-based PDCP-duplication activation/deactivation procedure is included in Rel-17.

2.6	Time-synch objectives
This objective has several sub-objectives which we discuss in the below.
2.6.1	Grandmaster clock on UE side
We acknowledge that the SA2 solution where the Grandmaster clock is in the UE is required and hence should be supported in Rel-17. But it is unclear what would be the impact on RAN given that the SA2 gPTP time synchronization method is mostly transparent to RAN. SA2 solution requires translators at the UPF side and UE side connecting to the TSN domain (i.e., not the air-interface). The gPTP messages are transmitted as user plane data. The only difference from the existing SA2 spec 23.501 is to switch the translator functionalities at the UPF and UE, which should have no impact on AS layer. These considerations make it important to address the propagation delay compensation aspects discussed in the next section.
The only other RAN-spec impact from the SA2 solution would have been the delivery of the 5G system internal time from gNB to UE, but that is already specified in Rel-16.
[bookmark: _Toc26183320][bookmark: _Toc26190247]The objective of “GM-clock in the UE” can be removed, unless any required RAN-impact has been identified.

2.6.2	Propagation delay compensation
In order for the UE to perform delay propagation delay compensation, investigation and enhancements are needed, which are mainly in RAN1 scope. RAN2 is responsible for the signalling support, if necessary. Hence, we think that RAN1 shall be listed as leading group for this objective. In addition, in Rel-16, RAN1 has actively involved in the analysis of the time synchronization accuracy on the Uu interface and is very well acquainted with this topic. 
[bookmark: _Toc26183321][bookmark: _Toc26190248]RAN1 is the leading group for the objective “propagation delay compensation”.

2.6.3	High mobility environments
It has been proposed to have an objective on “Ensuring continuity of the synchronization service is preserved” which we are unsure whether it is needed. 
If this objective is about handover; given rather infrequent required updates with 5G system time as well as gPTP time signals, it is unclear that there is a problem. The default gPTP message rate is 8 messages per second. The message exchange rate for the 5G system time delivery from gNB to UE should be on the similar level. As a matter of fact, the message exchange rate depends on the stability of the UE oscillator and for industrial IoT device, only a high-end UE with stable oscillator will be used.
If this objective is about UE moving within a cell; then “propagation delay compensation” already covers this.
[bookmark: _Toc26183322][bookmark: _Toc26190249] Clarify or remove the objective on “Ensuring continuity of the synchronization service is preserved”

2.7	Survival time
For this objective it was suggested to have “[RAN2, RAN3]”. The RAN2 impact of this is not clear to us. In RAN2#105bis (the start of the Rel-16 IIoT work item), the usefulness of survival time was discussed and it was agreed that “RAN2 think that knowledge of survival time is beneficial to gNB. FFS whether there would be any impact to AS specifications to make use of this, and such discussions would have lower priority”. However, for the rest of this work item, there were only a handful of papers submitted to this topic, and from our understanding, it means that companies have investigated on this topic and realized that there were indeed no AS specification impact to use survival time. 
We assume that there may be some RAN3 impact (e.g. some CN-RAN signalling) but we do not think there is any RAN2 impact.
[bookmark: _Toc26183323][bookmark: _Toc26190250] Survival time is only a RAN3 objective

2.8	Meeting URLLC requirements during handover
There have been suggestions to have an objective on handover, e.g., to meet “(close to) 0 ms” interruptions and for this it was mentioned to have a “DC-based solution”. In Rel-16 the “DC-based solution” and the “DAPS-solution” were discussed, and RAN2 ended up selecting the DAPS-solution. Given this, we don’t think anything more needs to be done.
It has also been suggested to have an objective of ensuring resource availability, but we think that admission control already works for this.
[bookmark: _Toc26183324][bookmark: _Toc26190251] Remove the objective on enhancements for meeting URLLC requirements for handover.

3	Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Include the following definition in the WID for a controlled environment for which IIOT and URLLC services should be targeted: The target environment for IIOT and URLLC services is operation of a single network (i.e., single operator) in the geographic area on a carrier where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc.).
Proposal 2	Remove objective 2e in the WID
Proposal 3	Remove objective 2a or make it applicable to licensed spectrum as well.
Proposal 4	Reformulate the objective on 2-step RACH as follows: Study whether additional mechanisms using Rel-15 frame structure are needed to reduce channel access procedures in 2-step RACH and specify any required identified functionality [RAN1, RAN2]
Proposal 5	Remove the objective to specify PUSCH “Alt 2”
Proposal 6	Remove objective related to “Inter-UE multiplexing” from WID.
Proposal 7	Consider support in Rel-17 for DL SPS short periodicity and handling of collisions between DL SPS and dynamically scheduled PDSCH.
Proposal 8	No UE-based PDCP-duplication activation/deactivation procedure is included in Rel-17.
Proposal 9	The objective of “GM-clock in the UE” can be removed, unless any required RAN-impact has been identified.
Proposal 10	RAN1 is the leading group for the objective “propagation delay compensation”.
Proposal 11	Clarify or remove the objective on “Ensuring continuity of the synchronization service is preserved”
Proposal 12	Survival time is only a RAN3 objective
Proposal 13	Remove the objective on enhancements for meeting URLLC requirements for handover.
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