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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#84 meeting and the related Tdoc is provided in RP-191338.

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#96bis meeting (Xi’an, China, 08 – 12 April 2019):
Intra-UE prioritization / multiplexing
Not discussed
TSC-related scheduling enhancements
Agreements:
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 

Agreements from RAN1#97 meeting (Reno, US, 13 – 17 May 2019):
Intra-UE prioritization / multiplexing
Conclusion:
Further study the collision scenarios in the table below:
· Companies are encouraged to fill in solutions, e.g. multiplexing, priorization, for each scenario.
· A company can input “not related to RAN1” in one entry.
· A company can input the priority of study for one entry.
· Consider R15 as the starting point for collisions between two URLLC UCIs.
· FFS: Collision between more than two channels.
	
	URLLC SR
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	CSI
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Email discussion till next meeting to fill-up the table – Jia (OPPO)
Working assumption:
Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 
· FFS how the SR priority is known

TSC-related scheduling enhancements
Agreements:
· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16
Agreements:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs
Conclusion:
· RAN1 will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.

R1-1907938 	[Draft] Reply LS on SPS/CG for IIoT	LGE
Email approval till 5/22 – Hyunho (LGE)

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
The agreements highlighted in yellow may have impact to related SA2 work.
Agreements from RAN2#105bis meeting (Xi’an, China, 08 – 12 April 2019):
	Accurate reference timing
	Confirm that we use LTE rel-15 SIB and RRC unicast based methods for reference time delivery
The reference time information shall correspond to a reference SFN, explicitly indicated in unicast signalling, FFS if inferred from the transmission of the SIB for SIB signalling.
R2 assumes the UE shall use the end of the reference SFN value as the precise point in time to which the reference time corresponds.
FFS whether the reference SFN refers to time in the future, past or whether this need to mandated one way or another.

R2 assumes that some propagation delay compensation may be needed for distance > 200m. 
FFS what would be the method, e.g. based on current TA, and whether this can be left for UE implementation or something need to be specified.


	Scheduling Enhancements
	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, as it is not explicitly a WI objective. There are also concerns that QoS framework may be impacted due to survival time being provided explicitly.

R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 

Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  

R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID


	Ethernet Header Compression
	IETF see no issues for 3GPP to develop and maintain a ROHC profile. Also, it seems feasible in the time frame of Rel-16.
We develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC)



Agreements from RAN2#106 meeting (Reno, US, 13 – 17 May 2019):
	Accurate reference timing
	SFN boundary at or immediately after the ending boundary of the SI-window in which SIB is transmitted is always used as a reference in case the time reference information is provided by broadcast signalling (as in LTE)
The UE considers the frame indicated by the referenceSFN nearest to the frame where the time information is received, which can be either in the past or in future, in case the time reference information is provided by unicast signalling 
Signalling to support 10ns granularity. 
R2 assumes that either SIB9 or a new SIB is used for reference time information broadcast delivery, depending on R3 discussion outcome. 
“00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time)” as the origin of the time reference information, at least for the baseline case where time info type is not present or used (as in LTE).
The field used for reference time information delivery is excluded from estimation of changes in system information.
Specify uncertainty parameter in the reference time information in NR, encoding FFS
We will have the clock type field, similar to LTE. R2 considers that this have no relation to ongoing discussions in SA2 on TSC 


	Ethernet Header Compression
	Ethernet Header Compression (EHC) is configured per DRB, separately for UL and DL.
Use context ID concept such that compressor and decompressor associates a context ID with Ethernet header contents. 
Compression is done with following principle:
- For Ethernet flow resulting in creation of new context, compressor transmits at least one packet with full header and context id (to establish context in decompressor). 
	- After above, compressor starts transmits compressed packets. FFS if multiple transmissions and/or feedback is needed.  
EHC header format is designed to include following mandatory fields: Context ID, Indication of header format (i.e. full header and compressed header), FFS other field, e.g. profile ID


	PDCP duplication enhancements 
	Intention is that Copies are sent on different legs 
Dynamic Network control of DRB duplication is by MAC CE
By the MAC CE, Network to control which of the configured RLC entities that is/are active
Support the case that no of copies = no of active RLC entities


	Intra-UE prioritization / multiplexing
	For de-prioritized PUSCH on dynamic grant, the UE should store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission using the same HARQ process. 
For de-prioritized PUSCH on configured grants, a) the UE could store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission. b) FFS if the UE could transmit it using the subsequent radio resources e.g. associated with the same HARQ process
The above agreements are at least applicable for cases when MAC has already generated the de-prioritized MAC PDU 




Additionally, DCI indication for intra-UE traffic prioritization was discussed, but RAN2 could not agree that it would be useful, neither with respect to additional LCH restriction case, nor with respect to processing time-line (UCI) problem. RAN2 leaves any decisions on whether to have the DCI indication to RAN1 and, if agreed, RAN2 expects it will have to analyse the MAC impact of such an indication.
LS was sent to RAN1 in R2-1908160 to request their feedback on propagation delay compensation for accurate reference time delivery.
LS was sent to IEEE 802 and IETF in R2-1908152 to inform them about RAN2 decision to develop Ethernet header compression based on the new algorithm, specified entirely within 3GPP specifications (i.e. not based on new RoHC profile).
E-mail discussions agreed to progress handling of overlapping PUSCH grant prioritization, SR vs PUSCH prioritization, UE-based mechanisms for PDCP duplication and network control of PDCP duplication enhancements topics.
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#103bis meeting (Xi’an, China, 08 - 12 April 2019):
Enhancements for more efficient DL PDCP duplication:
Proposed list of potential enhancements for further discussion (other solutions are not precluded):
- 	Enh1: Allow assigning “discard timer” to each PDU transmitted from the hosting node to the assisting node / DU.
- 	Enh2: Allow assigning “hold on” flag to each PDU transmitted from the hosting node to the assisting node / DU; then, explicit “go” command is needed to indicate the PDU shall be transmitted (if the command does not arrive before the validity timer expires, the PDU is discarded at the assisting node / DU).
- 	Enh3: Allow reporting delivery of any PDU, not only those delivered in order.
Higher Layer Multi-Connectivity (these agreements may have SA2 impacts) :
For Solution #1: The following aspects should be supported in st3, st2:
-	Redundancy indication for duplicated PDU Sessions (either by PDU session pair or RSN, or both, depending on feedback from SA2)
-	One PDU Session will be set up in MN using MN-terminated bearers
-	One PDU Session will be set up in SN using SN-terminated bearers
For Solution #4: The following aspects should be supported in st3, st2: 
-	Redundancy indication for duplicated QoS flows;
-	Two NG UP tunnels for one PDU session with duplicated QoS flows. 

Agreements from RAN1#104 meeting (Reno, US, 13 - 17 May 2019):
Higher Layer Multi-Connectivity (this agreement has SA2 impacts):
An LS was sent to SA2 in R3-193271 requesting feedback on 3 questions about Solution #1.

2.3.2	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 efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity
· Specify enhancements to address potential impacts of higher-layer multi-connectivity


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.	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	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
Vertical_LAN SI/WI:
· Progress since SA#83:
· Last remaining aspect of the study concluded.
· 5G-LAN (100%) – progressed with DNN to 5G VN Group mapping, 5G VN group management, optimized data routing between UEs via UPFs (without DNN), … (not directly impacting IIoT WI)
· [bookmark: _Hlk9869483]NPN (100%) - progressed with network (RAN) sharing by NPN/PLMN, emergency services support in Public Network integrated NPN, UAC related aspects, …  (not directly impacting IIoT WI)
· TSC (70%) - progressed with concept level agreements on Time Sync, QoS assistance information, 5GS Bridge delay estimation, Bridge management with CNC, parameters exchanged with the UE and concepts related to integration of 5GS with IEEE TSN network. Main pending items (exception requested) are updates to procedures and policy specification based on agreed concepts.
· RAN impacts or dependencies (following items may lead to impacts/dependencies)
· potential interaction with RAN and handling impacts due to potential LS from RAN
· Next steps
· Finalize normative TSC work described in the exception request, if granted (may have an impact on IIoT WI)
· Maintenance
5G_URLLC SI/WI:
· Progress since SA#83:
· Concluded remaining study key issue (KI#2): Supporting low latency and low jitter during handover
· Progressed normative work by refining/endorsing solutions for the concluded key issues to TSs 23.501/502/503
· RAN impacts or dependencies (following items may lead to impacts/dependencies)
· Remaining study KI#7: Automated GBR service recovery; LS replies from RAN2/RAN3 has been discussed in SA2 but no agreement achieved yet on the conclusion, further analysis and potentially exchange with RAN are expected. (not directly impacting IIoT WI)
· Next steps
· Finalize work as described in exception request, if granted, :
· Conclude remaining open KI#7. Automatic GBR service recovery after handover”. Related normative work. (not handled within IIoT WI)
· Finalize endorsed CRs on key issue “QoS monitoring” depending on LS reply from RAN WG3. (not handled within IIoT WI)
· Maintenance

3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
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 agreed running stage-2 CR (38.300): 
R2-1905232		Stage-2 running CR for support of NR Industrial IoT WI

List of all contributions per WG meeting:
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R1-1904670	UCI enhancements	ETRI
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R1-1904049	On eMBB and URLLC data differentiation	OPPO
R1-1904087	Intra UE multiplexing for UL configured grant transmissions	vivo
R1-1904088	DL  SPS enhancements	vivo
R1-1904089	Power control enhancements for UL intra-UE multiplexing	vivo
R1-1904128	Intra-UE Prioritization and Multiplexing of  UL Data Transmissions	Ericsson
R1-1904129	Intra-UE Prioritization and Multiplexing of DL Transmissions	Ericsson
R1-1904130	On Intra-UE Prioritization Enablers	Ericsson
R1-1904131	Support for Multiple Active DL SPS Configurations	Ericsson
R1-1904132	Support for Shorter DL SPS Periodicities	Ericsson
R1-1904133	Support for TSC Message Periodicities with Non-integer Multiple of CG/SPS Periodicities			Ericsson
R1-1904136	Multiplexing of UCI with UL CG PUSCH	Ericsson
R1-1904149	Discussion on prioritization and/or multiplexing between dynamic grant and configured grant PUSCH		ZTE
R1-1904150	Enhancements for DL SPS configurations	ZTE
R1-1904151	Discussion on TSC message periodicity	ZTE
R1-1904152	Conflicts among multiple configured grant PUSCH	ZTE
R1-1904633	Discussion on resource conflict between PUSCHs	LG Electronics
R1-1904634	Discussion on enhanced DL semi-persistent scheduling	LG Electronics
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R1-1904830	On resource conflicts between UL grants	Nokia, Nokia Shanghai Bell
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R1-1905399	Discussion on Intra-UE prioritization and multiplexing	Sharp
R1-1905434	On shorter SPS PDSCH periodicity for NR URLLC	WILUS Inc.
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R1-1906448	UCI enhancements for URLLC	OPPO
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R1-1906147	UCI enhancements for URLLC	vivo
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R1-1906410	UL control enhancements for NR URLLC	ZTE
R1-1906566	Multiple HARQ procedures and intra-UE UCI prioritization	MediaTek Inc.
R1-1906583	UCI enhancements for URLLC	Fujitsu
R1-1906632	UCI enhancements for URLLC	China Unicom
R1-1906665	UCI enhancements for NR URLLC	LG Electronics
R1-1906744	UCI enhancements for NR URLLC	NEC
R1-1906752	On UCI Enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
R1-1906807	On UCI enhancments for eURLLC	Intel Corporation
R1-1906841	UCI enhancements for eURLLC	Sony
R1-1906866	Discussion on UCI enhancement for URLLC	Panasonic Corporation
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R1-1907282	UCI Enhancements for eURLLC	Qualcomm Incorporated
R1-1907310	UCI enhancement for URLLC	ITRI
R1-1907362	UCI enhancements for NR URLLC	Asia Pacific Telecom co. Ltd
R1-1907385	On UCI enhancement for NR URLLC	WILUS Inc.

R1-1906219	Physical layer enhancements for DL SPS	NTT DOCOMO, INC.
R1-1906417	Discussion on RAN2 LS on SPS/CG for IIoT	ZTE
R1-1906063	Discussion on DL SPS enhancement	Huawei, HiSilicon
R1-1906064	Discussion on resource conflicts between uplink grants	Huawei, HiSilicon
R1-1906097	On Intra-UE Prioritization Enablers	Ericsson
R1-1906098	Intra-UE Prioritization and Multiplexing of DL Transmissions	Ericsson
R1-1906099	Intra-UE Prioritization and Multiplexing of  UL Transmissions	Ericsson
R1-1906100	Support for Multiple Active DL SPS Configurations	Ericsson
R1-1906101	Support for Shorter DL SPS Periodicities	Ericsson
R1-1906102	Support for TSC Message Periodicities with Non-integer Multiple of CG/SPS Periodicities			Ericsson
R1-1906103	HARQ-ACK Handling for URLLC	Ericsson
R1-1906105	Multiplexing of UCI with UL CG PUSCH	Ericsson
R1-1906152	On resources conflict between configured grant and dynamic grant PUSCH	vivo
R1-1906153	On resources conflict involving multiple CGs PUSCH	vivo
R1-1906154	DL  SPS enhancements for configured grant transmissions	vivo
R1-1906218	UL intra-UE transmission prioritization/multiplexing	NTT DOCOMO, INC.
R1-1906285	On SPS/CG Issues for IIoT	Ericsson
R1-1906333	Discussion on PUSCH resource collison	CATT
R1-1906334	Discussion on DL SPS transmission	CATT
R1-1906335	Discussion on DL SPS overlapping	CATT
R1-1906415	Discussion on prioritization and/or multiplexing between dynamic grant and configured grant PUSCH		ZTE
R1-1906416	Enhancements for DL SPS configurations	ZTE
R1-1906418	Conflicts among multiple configured grant PUSCH	ZTE
R1-1906453	UL intra UE Tx prioritization and multiplexing and DL SPS	OPPO
R1-1906610	Discussion on differentiation of eMBB and URLLC services	Huawei, HiSilicon
R1-1906615	Discussion on message periodicities with non-integer multiple of NR supported CG/SPS periodicities		Huawei, HiSilicon
R1-1906670	Discussion on resource conflict between PUSCHs	LG Electronics
R1-1906671	Discussion on enhanced DL semi-persistent scheduling	LG Electronics
R1-1906753	On resource conflicts between UL grants	Nokia, Nokia Shanghai Bell
R1-1906758	Support for SPS periodicities below a slot	Nokia, Nokia Shanghai Bell
R1-1906759	On details of multiple SPS configurations for IIoT	Nokia, Nokia Shanghai Bell
R1-1906760	[Draft] Reply LS on SPS/CG for IIoT	Nokia, Nokia Shanghai Bell
R1-1906812	On enhancements to DL SPS and disucssion on incoming LS in R1-1905940	Intel Corporation
R1-1906961	Discussion on DL SPS	Samsung
R1-1906962	On scheduling/HARQ enhancements for IIoT	Samsung
R1-1907225	Discussion on Intra-UE prioritization and multiplexing	Sharp
R1-1907388	On shorter SPS PDSCH periodicity for NR URLLC	WILUS Inc.
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RAN2#105bis: 210 Tdocs, please see Agenda Item 11.7 in Tdoc list for full list of contributions

RAN2#106: 217 Tdocs, please see Agenda Item 11.7 in Tdoc list for full list of contributions

RAN3#103bis: 50 Tdocs, please see Agenda Item 17 in Tdoc list for full list of contributions

RAN3#104: 89 Tdocs, please see Agenda Item 17 in Tdoc list for full list of contributions
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