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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No, but scope may need to be modified (see explanation below)



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:
No time budget changes are requested, but it is noted that the WI is behind the schedule even though more time than allocated is already spent during the meetings, at least in RAN2. There are no apparent blocking points preventing the progress and the main reason behind the delay is a broad scope of the Work Item. Rapporteur suggests discussing this issue during RAN#85 meeting and the related Tdoc is provided in RP-191966 with a revised WID proposal in RP-191965.


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Agreements from RAN1#98 meeting (Prague, Czechia, 26 – 30 August 2019):
Agreements:
Reuse the R15 mechanism for the following scenarios:
· A URLLC SR collides with a URLLC HARQ-ACK (no other UL signals/channels), except for (to conclude the FFSs by RAN1#98b)
· FFS if the case in which SR with PF0 vs HARQ-ACK with PF1 needs to be considered.
· FFS SR with HARQ-ACK in PF 2, 3, 4
· URLLC HARQ-ACK collides with URLLC PUSCH (no other UL signals/channels) when the corresponding timelines are met
· To conclude by RAN1#98b for the error cases per R15 (especially for the cases when the timeline is not met)

Agreements:
In case URLLC (i.e., high priority) HARQ-ACK collides with eMBB (i.e., low priority) SR, down-select from options below (to conclude RAN1#98b):
· Option 1: Drop eMBB SR
· Option 2: Multiplex URLLC HARQ-ACK and eMBB SR if the multiplexing rule is met. Otherwise, drop eMBB SR. 
· FFS the details of the rule, e.g.
· Timeline
· Latency 
· Reliability
· PUCCH formats
In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) SR, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK 
· Option 2: Multiplex eMBB HARQ-ACK and URLLC SR if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK
· FFS the details of the rule, e.g.
· Timeline
· Latency 
· Reliability
· PUCCH formats, e.g. SR on PF0 collides with HARQ-ACK on PF1/3/4
· FFS: Resending HARQ-ACK or not after dropping.
In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) HARQ-ACK, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK. 
· Option 2: Multiplex eMBB HARQ-ACK and URLLC HARQ-ACK if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK
· FFS the details of the rule, e.g.
· Timeline
· Latency 
· Reliability
· Pre-defined rules or configurable rules or dynamically-indicated multiplexing
· FFS: Resending HARQ-ACK or not after dropping.
FFS details in case of a channel/signal being dropped in handling of collision of UL channels/signals
High propriety vs. low priority HARQ-ACK is made known at the PHY layer (note: for SR, it’s agreed earlier)

Conclusion:
There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in rel-16. 

Conclusion:
There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16. 

Working assumption:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG

Moreover, RAN1 agreed a reply LS to RAN2, RAN4 and RAN5 with the title ‘Reply LS on propagation delay compensation for reference time information delivery’ in R1-1909906.
2.1.2	Remaining Open issues
1. NR intra-UE prioritization/multiplexing:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs
· UL data/control and control/control resource collision

2. NR TSC-related enhancements:
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE
· Support for shorter SPS periodicities than the existing ones 
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities

2.2	RAN2
2.2.1	Agreements
Agreements from RAN2#107 meeting (Prague, Czechia, 26 – 30 August 2019):
RAN2 endorsed baseline RRC running CR on TSC reference time distribution based on R2-1909364 with the following modification:
Remove “ingress and egress signalling events in the 5G system to determine 5G residence time for the corresponding signalling”, to be included in next version. 

The following agreements were made with respect to intra-UE prioritization of PUSCH vs. PUSCH conflicts:
	same prioritization solution for CG vs CG conflict and CG vs DG conflict
Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 
no need to define UE processing time in MAC
The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.
For The case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated




The following agreements were made with respect to intra-UE prioritization of SR vs. PUSCH conflicts:
	If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high” (FFS).  Priority value of the UL-SCH resource is FFS
If an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, a MAC PDU will not be generated. (conflict = they cannot both be transmitted)
When a PUSCH transmission is deprioritized, desired PHY behaviour is for RAN1 to decide



Furthermore, RAN2 discussed the work split between RAN1 and RAN2 for intra-UE prioritization related objectives and decided to de-prioritize intra-UE prioritization objective to let RAN1 make more progress on PHY aspects: 
R2 will de-prioritize work on intra-UE prioritization until R1 has made more progress. 

For network-controlled PDCP duplication with up to 4 legs, the following was agreed:
	The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.
The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.
At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)
The MAC CE signaling structure is either:
	a.	Per DRB signaling with the activation status of the associated RLC entities, or
	b.	All DRBs with the activation status of the associated RLC entities for each DRB
A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.



For PDCP duplication enhancements using UE-based mechanisms, despite having an e-mail discussion before RAN2#107 meeting and spending significant amount of online time, no agreement could be reached. RAN2 decided to treat this topic with less priority, at least during RAN2#107bis meeting:
	Will treat this topic with less priority at least for the next meeting



Other topics were not discussed due to lack of time.
2.2.2	Remaining Open issues 
1. NR PDCP duplication enhancements:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms
· Specify enhancements to address potential impacts of higher-layer multi-connectivity

2. NR intra-UE traffic prioritization/multiplexing:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs
· UL data/control and control/control resource collision

3. TSC-related enhancements:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE
· Support for shorter SPS periodicities than the existing ones
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities
· Specify Ethernet header compression based on structure-aware algorithm
2.3	RAN3
2.3.1	Agreements
Agreements from RAN3#105 meeting (Ljubljana, Slovenia, 26 – 30 August 2019):
For TSC-related enhancements, a baseline CR for TS 38.413 (NGAP) was endorsed in R3-194778 including TSC Assistance Information (TSCAI) and Core Network Packet Delay Budget (CN PDB). For CN PDB, it was agreed that granularity less than 0.5ms is needed (exact value FFS).

For Higher layer multi-connectivity Stage 2 CR was endorsed in R3-194660. RAN3 agreed to send an LS on Solution #1 of Key Issue 1: Redundant user plane paths based on dual connectivity to SA2 in R3-194794  impact on SA2 work.
2.3.2	Remaining Open issues
1. [bookmark: _Hlk18421106]NR PDCP duplication enhancements:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity

2. NR TSC-related enhancements:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL)

3. Higher layer multi-connectivity:
· Solution 1
· Specify the format of the redundancy information to be sent from 5GC to NG-RAN
· Specify handling of success/failure
· Work on NG, Xn stage 3 CRs
· Work on E1/F1 CRs if needed.
· Solution 4
· Specify at which level sequence number is introduced, where to encode the QoS Flow ID of the QoS duplicated flows, whether and how to duplicate packets over Xn during handover, whether and how to allow various schemes of modification of TEIDs. 
· Work on NG, Xn, E1 stage 3 CRs


3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SA2
3.1.1	Agreements with cross-TSG impacts
Summary of progress since SA#84 for Vertical_LAN WI (only NR IIoT related):
· TSC: Exception granted at SA#83 completed. Significant progress in resolving all the major opens (bridge management, TSCAI derivation, procedure, policy updates etc) identified in the exception sheet. Remaining opens mainly related to questions related to IEEE TSN specification for which SA2 sent an LS and IEEE has already responded thus expected to be resolved during the upcoming meeting. Opens related to LLDP and bridge management will also be resolved.

Summary of progress since SA#84 for 5G_URLLC WI:
· Completed normative work by endorsing/Refining solutions for the concluded key issues to TSs 23.501/502/503.
· Key issue #7 (Automatic GBR Service Recovery) was discussed but no consensus was achieved on the conclusion.
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 

Remaining open issues from Vertical_LAN WI with NR IIoT WI relevance:
· 	Final design of TSCAI information

There are no remaining open issues from 5G_URLLC WI with NR IIoT WI relevance.
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
Latest running CRs:
R2-1911545		Stage-2 running CR for support of NR Industrial IoT WI
R2-1909364		RRC running CR on TSC reference time distribution (agreed as baseline with the modification as mentioned in section 2.2.1)
[bookmark: _GoBack]R3-194660		NRIIOT Higher Layer Multi-Connectivity (38.300 running CR for Higher Layer MC)
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