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6.1.1 Ultra Reliable Low Latency Communication for LTE
WID in RP-171489
R1-1717191
Work plan for Ultra Reliable Low Latency Communication for LTE
Ericsson, Nokia, Nokia Shanghai Bell
6.1.1.1 Targeted reliability and latency requirements

Target requirements in terms of reliability and latency combinations for both wide and local area deployments 

R1-1717110
Overview of LTE URLLC
Huawei, HiSilicon

R1-1717190
On URLLC for LTE target setting
Nokia, Nokia Shanghai Bell

R1-1717289
Discussion on reliability and latency requirements for LTE URLLC 
LG Electronics

R1-1717451
Use cases and target requirements for URLLC
Ericsson

R1-1717574
Discussion on KPIs for LTE URLLC
Samsung

R1-1717710
Discussion on HRLLC requirements and possible solutions
ZTE, Sanechips

R1-1718161
Targeted reliability and latency requirements
Qualcomm Incorporated

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.

6.1.1.2 Evaluations scenarios

Including evaluations scenarios and metrics used to verify that the defined reliability and latency requirements are met

R1-1717111
Evaluation assumption and preliminary results for LTE URLLC
Huawei, HiSilicon

R1-1717290
Consideration on evaluation assumptions for LTE URLLC
LG Electronics

R1-1717452
Evaluation scenarios for URLLC
Ericsson

R1-1717575
Discussion on evaluation scenarios for LTE URLLC
Samsung

R1-1717711
Evaluation scenarios and assumptions for HRLLC
ZTE, Sanechips

R1-1718162
Evaluations scenarios
Qualcomm Incorporated

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.
Email approval on the system level evaluation assumptions and methodology to compute the reference SINR, Q. The email approval discussion is kicked off at the latest one week before the deadline. 
Deadline: 3rd November
Driver: Ericsson (Mårten)
Email discussion on the link level evaluation assumptions taking as basis the NR URLLC assumptions defined in TR38.802. The email discussion should also address the FFS related to other link level methodologies. The email discussion is kicked off at the latest two weeks before the deadline.
Deadline: 15th November
Driver: Huawei (Yubo)
Draft LS to RAN2 informing about the agreements made in this RAN1 meeting related to LTE URLLC. Source: Ericsson [RAN1]
(Laetitia)

6.1.1.3 Other

R1-1717112
Potential enhancements for LTE SR procedure
Huawei, HiSilicon

R1-1717453
Techniques for reliability
Ericsson

R1-1717454
Evaluation of latency in LTE
Ericsson

R1-1717455
Techniques for low latency
Ericsson
