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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	RAN 75
	WI/SI started
	RP-170796
	0%
	June 2018
	<0%>
	Dec 2018

	RAN 76
	RP-171442
	RP-171489
	0%
	June 2018
	<0%>
	Dec 2018

	RAN 77
	RP-171627
	RP-171489
	0%
	June 2018
	<0%>
	Dec 2018

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


10 %








RAN4 Perf. part:

0 %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

10%










RAN WG2:

20%










RAN WG3:

XXX%











RAN WG4:

0%










RAN WG5:

XXX%











RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



<e.g. March 1x>
which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


June 18

which is:
RAN #80
The Performance part WI is planned to be 100% complete in:
Dec 18

which is:
RAN #82
The Testing part WI is planned to be 100% complete in:

<e.g. March 1x>
which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	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.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1 #90bis
Agreement: URLLC for LTE should target the requirement defined by ITU, i.e., 10-5 error probability in transmitting a layer 2 PDU of 32 bytes within 1 ms. Additional less stringent requirements can be considered.

Agreement: In addition to (10-5, 1ms, 32 bytes packet), URLLC for LTE should target the requirement of 10-4 error probability in transmitting a layer 2 PDU of 32 bytes within 10 ms.

Conclusion:

It is expected that UEs can have URLLC traffic only and can have both eMBB and URLLC traffic.

Agreement: For LTE URLLC evaluation, reliability is used as metric. The reliability definition from NR in 3GPP TR 38.802 is reused.

· Definition: Reliability is defined as the success probability R of transmitting X bits within L seconds, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality Q (e.g., coverage-edge). 

· Spectral efficiency should be considered.

· The latency bound L includes transmission latency, processing latency, retransmission latency and queuing/scheduling latency (including scheduling request and grant reception if any).

· Evaluation method: 

· Use Link level simulation based on ITU methodology (i.e. a step-wise approach)

· The fulfilment of the reliability target is verified in link level simulations at a reference SINR, i.e. Q, resulting from system level simulations.

· FFS: 

· The simulation assumptions to derive the reference SINR, i.e. Q

· The reference SINR is calibrated among companies
· Other link level simulation methodologies not focussing on the ITU requirement are not precluded.

· FFS details

· The error probability should be provided for a range of SNR
NOTE: The ITU evaluation methodology for reliability is defined in section 7.1.5 of “Guidelines for evaluation of radio interface technologies for IMT-2020” from ITU Radiocommunication Study Groups.
After RAN1 #90bis over the RAN1 reflector

Agreement:

The SINR from system level evaluations is based on long-term SINR at a given position in the network and excludes fast fading component.

Agreement:

The SINR collected in system level simulations is the one at the antenna connector reference point (no combination of antenna ports are considered).

Agreement:

Since the SINR is derived at the antenna connector without combination between ports, it is assumed that the assumption on number of antenna elements for the UE does not have an impact to the derived SINR point.

Agreement:

The channel model used for system level evaluations is the one described in 3GPP TR 38.901 (also called model B in ITU Eval document). 

Agreement:

The following simulation settings for Urban Macro-URLLC are used:

	Parameter
	Value

	Carrier frequency for evaluation
	700 MHz

	Inter-site distance
	500 m

	UE power class
	23 dBm

	BS antenna height
	25 m

	Inter-site interference modelling
	Explicitly modelled

	BS noise figure
	5 dB

	BS antenna element gain
	8 dBi

	UE antenna element gain
	0 dBi

	Thermal noise level
	-174 dBm/Hz

	UE antenna height
	1.5 m

	Traffic model     
	Full buffer (Note: it is for SINR CDF distribution derivation)

	Number of URLLC UEs/TRxP
	10 for SINR CDF distribution derivation

	URLLC UE location
	80% outdoor,

20% indoor 

	Total transmit power per TRxP
	49 dBm for 20 MHz bandwidth
46 dBm for 10 MHz bandwidth

	Simulation bandwidth
	20 MHz

	UL PUSCH power control parameters
	α=1.0, P0,PUSCH=-106 (suggested value for UL SINR CDF distribution derivation and calibration)

Other values are not precluded. If other values are used, it shall be reported.

	UL PUCCH power control parameters
	P0, subframe-PUCCH = -116

P0, slot-SPUCCH         = -113

P0, subslot-SPUCCH   = -108

(suggested value for UL SINR CDF distribution derivation and calibration)

	Bandwidth allocation
	PUSCH: FFS
PUCCH: 1 RB (To get a full load SINR for PUCCH, the same mutual interferers as for PUSCH are assumed but on a bandwidth of 1 RB)

	Number of antenna elements per TRxP
	16 Tx/Rx, (M,N,P,Mg,Ng) = (8,1,2,1,1), 
(dH,dV) = (N/A, 0.8)λ

	Number of TXRU per TRxP
	2TXRU, =(Mp,Np,P,Mg,Ng) = (1,1,2,1,1)

	Handover margin (dB)
	0 (i.e., the strongest cell is selected)

	UT attachment
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0


Agreement:

In addition to the Urban Macro-URLLC scenario, an indoor scenario is also defined, following the same ITU methodology. Details are FFS but Indoor Hotspot-eMBB from ITU IMT2020 Eval document is used as a starting point for setting the details

RAN1 #91
Agreement:
The UE noise figure adopted for system level simulations is 9 dB. 

· Note: This does not have any implications on the demodulation requirements that will be set.
Working assumption:
For system level simulations, the system bandwidth on the UL is equally split between the number of UEs simulated. Each UE in each TTI/sTTI will be allocated 10 RBs (assuming 10 UE per sector and 100 RB system bandwidth) in a round-robin fashion.

· Note: This does not impact the RB allocations assumed for the link level simulations

Agreement:

Electrical down-tilt (no mechanical tilt, reference is the horizontal plane) for system level evaluation is 8 degrees

Agreement:

Use the Indoor Hotspot-eMBB, Configuration A, and changing the carrier frequency to 2 GHz, evaluation configuration from “Guidelines for evaluation of radio interface technologies for IMT-2020 [IMT-2020.EVAL]” for deriving minimum SINR for link level evaluations

Agreement:
The antenna configuration per TRxP for the eNB in the Hotspot scenario is (M,N,P,Mg,Ng) = (4,4,2,1,1), (dH,dV) = (0.5, 0.5)λ (Nomenclature is defined in “Guidelines for evaluation of radio interface technologies for IMT-2020 [IMT-2020.EVAL]”)
Agreement: 

The number of TXRUs per TRxP for eNB in the Hotspot scenario is 2, mapping as (Mp,Np,P,Mg,Ng) = (4,4,2,1,1)
Agreement:

The full channel model in “ITU IMT2020 Eval“/38.901 is adopted for system level simulations, where the magnitude squared of the channel coefficients over time and frequency are averaged (to reflect long-term SINR) to determine the average path gain for each link

Agreement:
Adopt the ITU assumption on 100% low-loss building types in the channel model for the macro deployment scenario

Agreement:

Adopt a geographical distance based wrapping method for system level simulations for the macro deployment scenario

Agreement: Use 700MHz as baseline for the carrier frequency in link level evaluations for the macro deployment scenario

Agreement: Use 2GHz as the baseline carrier frequency in link level evaluations for the indoor hotspot deployment scenario
Agreement: Use TDL-C and TDL-E as the baseline channel model for link level evaluations in TR 38.901 for the macro deployment scenario

Agreement: Use the following in link level simulations.

	Packet size
	32 bytes at Layer 2 PDU as a baseline. FFS an optional larger packet size.


RAN2 #99bis

Agreements:
1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.

2
RAN2 works on PDCP data duplication for both CA and DC.

3a
At least UM bearers are supported for PDCP duplication via CA.

4
PDCP enables reordering and duplication detection when PDCP duplication is configured.

6
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.

7
For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.

8
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

9
LCH to carriers/cells restriction is configured for CA duplication.

RAN2 #100
Agreements:

1
The activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication. The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s).

2
The logical channel handling can take the NR’s conclusion as baseline:

· Duplicated PDCP PDUs are submitted to two different RLC entities for two different LCH, and the LCH cannot be mapped on the same carrier.

· LCP takes into account all the restrictions configured for the logical channels (which include the PDCP data duplication restrictions). 
3
Support RLC AM for SRB for packet duplication via DC and CA. FFS the DRB case.

4
Support RLC UM for packet duplication via DC.

5
Apply LTE PDCP to support packet duplication. FFS the necessary changes.

6
 Support PDCP reordering for duplication case

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Improved communication reliability and different latency constraints combinations have been identified

· Evaluations scenarios have been identified
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· Identify solutions to improve communication reliability under different latency constraints for connected mode UEs having a valid timing advance setting, considering that differences in selected high level techniques between NR and LTE should be justified.

· Consider improvements to fulfil the targets in the following areas

· On the physical layer [RAN1, RAN2, RAN4]

· Control channels

· Data channels

· Scheduling procedure

· CSI measurements
· Efficient resource sharing with legacy or non-URLLC UEs
· On higher layers [RAN2]

· Data duplication. Solution will be based on PDCP duplication discussed in NR WI for LTE-NR Dual Connectivity.
· The mechanism should be applicable on top of LTE 1 ms TTI as well as shortened TTI

· Specify the most promising identified solutions for ultra reliable and low latency LTE communication for data channels and associated control channels and procedures, based on the outcome of Phase 1, targeting connected-mode UEs having a valid timing advance setting [RAN1, RAN2, RAN4]

· For the specified solutions introduce necessary UE and base station core requirements [RAN4]

2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· Specify the necessary UE and base station performance requirements to support highly reliable and low latency communication.
3.
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.
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