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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



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:


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
Skeleton of TR 38.824 (R1-1809861) was endorsed. 
Evaluation assumptions and methodology 
Agreements:
1. Select one or more representative use case(s) for the prioritized use cases in the SID and/or the Rel-15 enabled use case for evaluation, which use case(s) to evaluate is up to companies.
0. Further discussion how/whether to capture them in the TR
0. Further discussion other detailed simulation assumptions
The following table of representative use cases for selection for evaluation is an example as the starting point for further discussion:
	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	# of UEs
(per cell)
	Data packet size and traffic model
	Description 

	Transport Industry
(22.186: 5.5)
	[99.999]
	[5] (end to end latency)
	[30]

	DL: [TBD] byte; ftp model 3 with arrival interval [TBD] s
UL: [TBD] byte; Periodic with arrival interval [TBD] s 
	Remote driving 


	Power distribution
(22.804:5.6.4 &5.6.6)
	99.9999
	5(end to end latency)
	8
	[80] byte 
ftp model 3 with arrival interval 100ms
	Power distribution grid fault and outage management 

	
	[99.999] 
	15(end to end latency)
	8
	250 byte 
Periodic and deterministic with arrival interval 0.833 ms
	Differential protection

	Factory automation
(22.804: 5.3.2)
	99.9999
	[2](end to end latency)
	 [4, 40]
	20 byte, 50 byte
Periodic and deterministic traffic model
	Motion control

	Rel-15 enabled use case (e.g. AR/VR)
	99.999 
	[1ms] (air interface delay)
	1, 5, 10, 20
	[32, 256] bytes 
FTP model 2/3 or periodic with different arrival rates
	Companies report the combination of the requirement 


0. All the entries in the above table are subject to further discussion which can be revisited in the next meeting
0. Note: The details on above the requirements can refer to R1-1809337.
0. Note: 3ms ~ 10ms CN delay for differential protection (i.e. power distribution case 2) could be considered.
0. Note: Rel-15 higher layer mechanisms for reliability may be applicable for achieving the reliability requirement
0. Note: The reliability and latency are as defined in 22.186.  
0. Note: For AR/VR, the requirement can refer to section 7.2.3 in TS 22.261. 
0. Note: FFS whether the packet size is based on application layer or L2/L3. The packet size listed in the table needs to further discussed, especially depending on the outcome of whether the packet size is based on application layer or L2/L3
0. Further discussion on how to map the requirements (e.g., reliability, latency, etc.) to RAN-level requirements

Agreements:
1. Further discussion till next meeting regarding whether/how to evaluate the number of users, the % of users, etc., satisfying reliability and latency requirements. 

Agreements:
1. Companies are encouraged to report the CDF of UE geometry 
1. Further discussion whether/how to re-use the deployment and channel models in the existing TRs (e.g. 38.802, 37.885 and 38.901) 

Layer 1 enhancements 
Agreements:
Further evaluate the potential PDCCH enhancements for NR Rel-16 URLLC.
1. Further evaluate PDCCH reliability 
1. Further evaluate PDCCH blocking 
1. Companies describe the resource utilization 
1. Complexity should be considered
1. Latency of the enhancement(s) should be considered

Agreements: 
1. Study further how to enable more than one PUCCH for HARQ-ACK transmission within a slot.

Agreements: 
Study further whether/how to enable enhanced reporting procedure/feedback for HARQ-ACK.
1. Enhanced HARQ-ACK multiplexing on PUSCH and PUCCH
1. Finer indication for HARQ feedback timing, e.g. symbol-level, half-slot, etc.
6. Note: this may be related to more than one PUCCH for HARQ-ACK tx within a slot
1. Other enablers are not precluded

Agreements:
Study the need for enhanced CSI reporting/measurement mechanisms. E.g.,  
1. DMRS based CSI
1. A-CSI on PUCCH
1. Trigger by DL assignment
1. Enhanced CSI reporting mode
1. Other approaches are not precluded

UL inter UE Tx prioritization/multiplexing 
Agreements:
1. RAN1 to study the potential enhancements for UL inter UE Tx prioritization/multiplexing
0. Performance study of the enhanced UL inter UE Tx prioritization/multiplexing mechanisms using Re-15 mechanisms as the performance benchmark
0. The use cases and scenarios adopted in L1 enhancements for URLLC are considered for the evaluation of UL inter UE Tx prioritization/multiplexing
0. Other factors to be considered such as overhead, capability, etc.
0. Study the UE UL cancelation mechanisms, including at least the following aspects
1. The potential mechanisms may include UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication
1. Physical channel/signal used for the UL cancelation indication 
1. UE Processing timeline for the UL cancelation indication
1. UE monitoring behaviours for the UL cancelation indication
1. UE PDCCH monitoring capability, if the UL cancelation indication is by PDCCH
1. Methods to ensure the reliability of the indication for UE UL cancelation
0. Study the UL power control enhancements
0. Study other enhancements for the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE

Enhanced UL grant-free transmissions 
Agreements:
1. Study further whether/how multiple active configured grants for a BWP of a serving cell.
0. Identify potential specification impacts and options for both type 1 and type 2
0. At least Activation/deactivation mechanism for Type2
0. E.g., whether each configuration is activated/deactivated or multiple configurations are activated/deactivated
0. Study how to support repetitions with multiple configurations for a BWP of a serving cell
0. FFS HARQ process ID determination for both type 1 and type 2
0. FFS other specification impacts for both type 1 and type 2
0. Study the performance impacts

Agreements:
1. Study further whether/how on ensuring K repetitions.
1. Study further on PUSCH repetitions within a slot for configured grant.

Email discussion:  [94-NR-06] Email discussion on additional simulation assumptions till 9/7
2.1.2	Remaining Open issues
1. Evaluation assumptions and methodology 
2. Discuss the additional simulation assumptions 
1. Establish baseline performance achievable with Rel-15 URLLC
1. Further investigate Layer 1 enhancements for further improved reliability/latency and for other requirements related to the use cases identified 
4. PDCCH enhancements
4. UCI enhancements 
4. PUSCH enhancements
4. Enhancements to scheduling/HARQ/CSI processing timeline (UE and gNB)
1. Further study UL inter UE Tx prioritization/multiplexing 
1. Further study enhanced UL grant-free transmission 
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.5.4	Estimated Level of Completion
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

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. Based on the joint RAN-SA#80 session the items relevant for this section are shown in http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_80/Docs/SP-180561.zip and summarized below:
	Work Area
	SA WIDs
	Rapporteurs
	RAN WIDs
	Rapporteurs

	URLLC for 5G
	FS_5G_URLLC
FS_Vertical_LAN
cyberCAV
	SA2: Hui.ni@huawei.com
SA2: Devaki.chandramouli@nokia.com
SA1: joachim.walewski@siemens.com
	FS_NR_L1enh_URLLC
FS_NR_unlic
FS_NR_IIOT
	RAN1: chengyan.cheng@huawei.com
RAN1: jingsun@qti.qualcomm.com
RAN2: dawid.koziol@nokia.com

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


[bookmark: _GoBack]
RAN and SA rapporteurs are requested to fill in these clauses jointly.

3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
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.
RAN1#94

[1] “RAN1 Chairman’s Notes,” RAN1 chair, 3GPP TSG RAN WG1 Meeting 94, August 2018.
[2] R1-1809516	L1 enhancements for URLLC	Huawei, HiSilicon
[3] R1-1808787	Layer 1 enhancement for URLLC	Samsung
[4] R1-1809457	Layer 1 enhancements	Qualcomm Incorporated
[5] R1-1808147	Enhancements to Uplink and Downlink Physical Channels for NR URLLC	Ericsson
[6] R1-1808161	Achieving ultra-low latency in grant-based URLLC transmission with minimum overhead	Idaho National Laboratory
[7] R1-1808191	On compact DCI for URLLC	Mitsubishi Electric RCE
[8] R1-1808211	URLLC PHY enhancements	ZTE
[9] R1-1808248	Layer 1 enhancements for URLLC	vivo
[10] R1-1808285 	Study and evaluations of NR control channels for URLLC	MediaTek Inc.
[11] R1-1808301	On improved reliability of UCI piggybacked PUSCH	Fujitsu
[12] R1-1808308	HARQ Processing Timeline Enhancements for NR URLLC	Fraunhofer HHI
[13] R1-1808343	On Layer 1 enhancement for URLLC	Sony
[14] R1-1808410	Discussion on PHY enhancements for Rel-16 URLLC	CATT
[15] R1-1808531	Discussion on layer 1 enhancements	LG Electronics
[16] R1-1808568	On the L1 enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
[17] R1-1808617	Enhancements to PDCCH	NEC
[18] R1-1808705	Views on evaluation methodology and Layer 1 enhancements for Rel-16 eURLLC	Intel Corporation
[19] R1-1808810	Consideration on URLLC physical layer enhancement	Spreadtrum Communications
[20] R1-1808815	Discussion on PDCCH enhancements for URLLC	ETRI
[21] R1-1808827	On NR URLLC L1 enhancements	Panasonic
[22] R1-1808844	Discussion on out-of-order scheduling and HARQ	CMCC
[23] R1-1808854	PDCCH enhancements for URLLC	China Telecommunications
[24] R1-1808908	Layer 1 enhancement for URLLC	Guangdong OPPO Mobile Telecom
[25] R1-1808919	Discussion on UL pre-emption for URLLC reliability	Potevio
[26] R1-1809055	Overview of Physical Layer enhancements for NR URLLC	AT&T
[27] R1-1809099	Views on potential physical layer enhancements for URLLC 	InterDigital, Inc.
[28] R1-1809112	PUCCH enhancements for URLLC HARQ-ACK feedback	Sharp
[29] R1-1809125	HARQ enhancement for URLLC	III
[30] R1-1809224	PDCCH combining strategy	TCL Communication Ltd
[31] Withdrawn
[32] R1-1809163	Physical Layer Enhancements for NR URLLC	NTT DOCOMO, INC.
[33] R1-1809288	Considerations on PDCCH enhancements to support URLLC	CAICT
[34] R1-1809289	Considerations on UCI transmission enhancements to support URLLC	CAICT
[35] R1-1809291	Discussion on the PDCCH repetition for NR URLLC	Xiaomi
[36] R1-1809318	Considerations for PDCCH enhancements	Sequans Communications
[37] R1-1809320	PUCCH enhancements	Sequans Communications
[38] R1-1809400	Layer 1 URLLC Enhancements	Motorola Mobility, Lenovo
[39] R1-1808286	Evaluation and analysis for UL multiplexing between eMBB and URLLC	MediaTek Inc.
[40] R1-1808706	On inter-UE multiplexing in UL	Intel Corporation
[41] 
[42] R1-1808099	UL inter-UE transmission prioritization and multiplexing	Huawei, HiSilicon
[43] R1-1808148	Inter-UE Prioritization and Multiplexing of  UL Transmissions	Ericsson
[44] R1-1808212	On Inter-UE multiplexing between eMBB and URLLC	ZTE
[45] R1-1808249	UL inter UE Tx prioritization for URLLC	vivo
[46] R1-1808302	Discussion on UL preemption indication	Fujitsu
[47] R1-1808306	UL multiplexing for URLLC	China Telecommunications
[48] R1-1808344	On UL inter UE pre-emption	Sony
[49] R1-1808411	Discussion on inter-UE UL multiplexing	CATT
[50] R1-1808447	Discussions on UL inter-UE Tx multiplexing	Mitsubishi Electric Co.
[51] R1-1808532	Discussion on UL inter UE Tx prioritization	LG Electronics
[52] R1-1808565	UL inter UE Tx prioritization/multiplexing of eMBB and URLLC	NEC
[53] R1-1808569	On UL inter-UE multiplexing between eMBB and URLLC	Nokia, Nokia Shanghai Bell
[54] 
[55] R1-1808788	Uplink inter UE multiplexing/prioritization for enhanced URLLC	Samsung
[56] R1-1808797	Discussion on UL inter UE Tx prioritization/multiplexing	Spreadtrum Communications
[57] R1-1808845	Discussion on UL inter UE Tx prioritization/multiplexing	CMCC
[58] R1-1808868	Discussion on Inter UE UL multiplexing	III
[59] R1-1808909	Consideration on UL inter UE Tx prioritization and multiplexing	Guangdong OPPO Mobile Telecom
[60] R1-1808916	 Discussion on UL inter UE Tx multiplexing	ASUSTEK COMPUTER (SHANGHAI)
[61] R1-1809100	Discussion on UL inter-UE multiplexing for URLLC 	InterDigital, Inc.
[62] R1-1809113	Priority handling and multiplexing among PUSCHs with different latency and reliability requirements	Sharp
[63] R1-1809164	Uplink transmission prioritization/multiplexing for NR URLLC	NTT DOCOMO, INC.
[64] R1-1809327	Considerations for UL multiplexing with different reliability requirements	Sequans Communications
[65] R1-1809404	Considerations on UL eMBB/URLLC multiplexing	KT Corp.
[66] R1-1809458	UL inter UE Tx prioritization-multiplexing	Qualcomm Incorporated
[67] R1-1809165	Enhanced UL transmission with configured grant for URLLC	NTT DOCOMO, INC.
[68] R1-1808910	Grant free transmission enhancement	Guangdong OPPO Mobile Telecom
[69] R1-1808100	Enhanced UL configured grant transmissions	Huawei, HiSilicon
[70] R1-1808149	Enhancements to UL Grant-free Transmission for NR URLLC	Ericsson
[71] R1-1808213	Enhanced UL grant-free transmissions	ZTE
[72] R1-1808250	Enhanced UL grant-free transmissions  for URLLC	vivo
[73] R1-1808287	Evaluation of configured-grant for NR URLLC	MediaTek Inc.
[74] R1-1808304	Discussion on the Reliability Enhancement for Grant-free Transmission	China Telecommunications
[75] R1-1808345	On Enhancement of UL grant-free transmissions	Sony
[76] R1-1808412	On enhancements to configured UL grant operation	CATT
[77] R1-1808533	Discussion on enhancement for grant-free transmission	LG Electronics
[78] R1-1808570	On Configured Grant enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
[79] R1-1808621	Discussion on enhanced UL grant-free transmissions	Panasonic Corporation
[80] R1-1808707	Enhancements to configured grant PUSCH	Intel Corporation
[81] R1-1808789	Potential enhancement for UL grant-free transmission	Samsung
[82] R1-1808809	Consideration on enhanced UL grant-free transmissions	Spreadtrum Communications
[83] R1-1809101	Views on enhanced UL grant-free transmissions for URLLC 	InterDigital, Inc.
[84] R1-1809114	Reliability enhancements for UL configured grant	Sharp
[85] R1-1809294	Discussion on Configured Grant Enhancements	III
[86] R1-1809319	Enhancements for grant free transmissions	Sequans Communications
[87] R1-1809459	Enhanced SPS and grant-free transmissions	Qualcomm Incorporated
[88] R1-1809464	Discussion on enhanced UL grant-free transmissions	KDDI Corporation
[89] R1-1808251	Other enhancements for URLLC	vivo
[90] R1-1808256	Discussion on two stage feedback for URLLC	TCL Communication Ltd.
[91] R1-1808346	Multiple active BWPs	Sony
[92] R1-1808534	Discussion on differentiation of eMBB and URLLC services	LG Electronics
[93] R1-1808571	On compact DCI for NR URLLC	Nokia, Nokia Shanghai Bell
[94] R1-1808572	On PDCCH repetition for NR URLLC	Nokia, Nokia Shanghai Bell
[95] R1-1808573	On the PDCCH limits on the number of CCEs for channel estimation and BDs for URLLC	Nokia, Nokia Shanghai Bell
[96] R1-1808574	On enhanced HARQ-ACK feedback for URLLC	Nokia, Nokia Shanghai Bell
[97] R1-1808575	CQI reporting mode enhancements for URLLC	Nokia, Nokia Shanghai Bell
[98] R1-1808576	On scheduled PUSCH (& PDSCH) repetition enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
[99] R1-1808577	On the out-of-order HARQ-ACK support for URLLC	Nokia, Nokia Shanghai Bell
[100] R1-1808596	HARQ-ACK feedback for URLLC	InterDigital, Inc.
[101] R1-1808598	URLLC UCI prioritization	InterDigital, Inc.
[102] R1-1808828	On BWP hopping for repetitions and retransmission in NR URLLC	Panasonic
[103] R1-1808846	Discussion on remaining issues of new RNTI for URLLC	CMCC
[104] R1-1808888	Resource allocation enhancements for NR URLLC	Guangdong OPPO Mobile Telecom
[105] R1-1808889	On eMBB and URLLC data differentiation	Guangdong OPPO Mobile Telecom
[106] R1-1808911	Consideration on UL intra UE Tx prioritization and multiplexing	Guangdong OPPO Mobile Telecom
[107] R1-1808973	Enhancements for eMBB/URLLC multiplexing in DL	Sequans Communications
[108] R1-1809040	Latency Evaluation of Rel-15 URLLC	Ericsson
[109] R1-1809041	Reliability Evaluation of Rel-15 URLLC	Ericsson
[110] R1-1809251	Discussion on HARQ-ACK enhancement for URLLC	LG Electronics Inc.
[111] R1-1809317	Considerations for DL automatic repetition	Sequans Communications
[112] R1-1809337	Evaluation assumptions and methodology for Rel-16 NR URLLC	Huawei,China Southern Power Grid, HiSilicon
[113] R1-1809338	Simulation results on the baseline performance achievable with Rel-15 URLLC for the identified use cases	Huawei, HiSilicon
[114] R1-1809339	PDCCH enhancements for URLLC	Huawei, HiSilicon
[115] R1-1809340	Compact DCI  for URLLC	Huawei, HiSilicon
[116] R1-1809341	PDCCH repetition for URLLC	Huawei, HiSilicon
[117] R1-1809342	HARQ-ACK enhancements for URLLC	Huawei, HiSilicon
[118] R1-1809343	CSI enhancements for URLLC	Huawei, HiSilicon
[119] R1-1809344	PUSCH enhancements for URLLC	Huawei, HiSilicon
[120] R1-1809345	Enhancements to scheduling/HARQ/CSI processing timeline for URLLC	Huawei, HiSilicon
[121] R1-1809346	Discussion on time synchronization impact in physical layer	Huawei, China Southern Power Grid, HiSilicon
[122] R1-1809347	Potential RAN1 impacts on intra-UE prioritization	Huawei, HiSilicon
[123] R1-1809413	UL Intra-UE Pre-emption for Rel-16	Ericsson
[124] R1-1809414	Time synchronization	Ericsson
[125] R1-1809460	eURLLC Considerations for Factory Automation	Qualcomm Incorporated
[126] R1-1809862	Summary of 7.2.6.1 Layer 1 enhancements Huawei, HiSilicon
[127] R1-1809863	Text proposal on capturing specific use case and requirements for Rel-16 NR URLLC in TR 38.824 Huawei, HiSilicon
[128] R1-1809951	Offline discussion summary of 7.2.6.1 Layer 1 enhancements Huawei, HiSilicon
[129] [bookmark: _Toc521704558]R1-1809995	Offline discussion for UL inter UE Tx prioritization/multiplexing	vivo
[130] [bookmark: _Toc521704559]R1-1809979	Summary of 7.2.6.3 Enhanced UL grant-free transmissions	NTTDCM
[131] R1-1808098	Draft skeleton of TR 38.824: Study on physical layer enhancements for NR URLLC	Huawei, HiSilicon
[132] R1-1809861	Draft skeleton of TR 38.824: Study on physical layer enhancements for NR URLLC	Huawei, HiSilicon
[133] R1-1808943	Work plan for Rel-16 SI on physical layer enhancements for URLLC	Huawei, HiSilicon
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