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1.1.1 Ultra Reliable Low Latency Communication for LTE
WID in RP-172845
R1-1805414
Notes from the offline session on LTE URLLC
Ericsson

R1-1805433
Draft LS on agreements for ultra reliable low latency communication for LTE
Ericsson
1.1.1.1 Blind/HARQ-less Repetition for Scheduled DL-SCH Operation
· Finalise details of RAN1 agreement to support blind/HARQ-less PDSCH repetition.

· Using legacy (S/E)PDCCH, (S)PUCCH formats (if applicable); any discussion of potential DCI modifications is limited to support of blind/HARQ-less repetition

· All four variants (as identified in RAN1#92) are valid for further discussion.

R1-1803711
Blind/HARQ-less Repetition for Scheduled DL-SCH Operation
Huawei, HiSilicon
R1-1805322
Blind/HARQ-less Repetition for Scheduled DL-SCH Operation
Huawei, HiSilicon

R1-1805342
Summary of simulation results regarding HARQ-less repetition for scheduled DL-SCH
Huawei, HiSilicon

R1-1803962
Discussion on  PDSCH repetition for LTE URLLC
ZTE, Sanechips

R1-1804136
Blind/Harq-less repetitions for scheduled DL-SCH in LTE HRLLC
MediaTek Inc.

R1-1804341
Discussion on PDSCH repetition
Samsung

R1-1804531
Discussion on blind/HARQ-less repetition for scheduled DL-SCH operation
LG Electronics

R1-1804587
On blind/HARQ-less PDSCH repetition
Nokia, Nokia Shanghai Bell

R1-1804701
Repetitions for DL operation
Intel Corporation

R1-1805271
Downlink Enhancements for URLLC
Qualcomm Incorporated
Revision of R1-1804933
R1-1804958
PDSCH aspects of LTE-URLLC
Motorola Mobility, Lenovo

R1-1805162
URLLC techniques for PDSCH
Ericsson
Agreement:
PDCCH indicates number of PDSCH transmissions associated with the PDCCH. PDCCH may or may not be transmitted with a PDSCH repetition. PDSCH transmissions can be soft combined after a PDCCH is successfully received
· The number of transmissions, k, is the number of PDSCH transmissions associated with the PDCCH starting with the current TTI

· FFS: Values for k

· FFS: What the UE does with PDCCHs received for the TB after a successfully received PDCCH within the repetition window

Agreement:
Supporting repetition based PDSCH reception is a UE capability. 

· FFS: Details of capabilities and how they are signalled.

Agreement:
The UE shall discard any PDSCH assignment for a (s)TTI in a serving cell with CRC scrambled with C-RNTI, if PDSCH by means of blind repetition is being received in that (s)TTI in the same serving cell.
Agreement:
Blind/HARQ-less PDSCH repetitions are enabled by RRC configuration. If configured, a single DCI format is used to schedule PDSCH with a given TTI length. There is a field in the DCI that indicates the number of PDSCH transmissions k associated with the DCI, where k >= 1. 

· FFS on DCI content
Working assumption:

For HARQ for repeated PDSCH transmissions, the UE shall report HARQ feedback with the timing given by the last PDSCH repetition.

1.1.1.2 Repetition Enhancements for UL SPS Operation
Secondary priority (best effort only). Finalise details to support UL SPS repetition configuration (both sTTI and TTI)

R1-1803712
Repetition Enhancements for UL SPS Operation
Huawei, HiSilicon

R1-1803963
On UL SPS repetition for LTE URLLC
ZTE, Sanechips

R1-1804342
Discussion on Repetition for UL SPS
Samsung

R1-1804498
On UL SPS enhancements for URLLC
Nokia, Nokia Shanghai Bell

R1-1804532
Discussion on repetition enhancements for UL SPS operation
LG Electronics

R1-1804934
Uplink Enhancements for URLLC
Qualcomm Incorporated

R1-1805163
UL SPS  PUSCH performance and HARQ ambiguity resolution
Ericsson

Proposal:

Any further discussion on UL SPS should focus on the following options:

Option 1: K repetitions, less or equal to the SPS periodicity P. Transmission starts at the beginning of the P windows. RV sequence is configurable.

Option 2: P=1, K repetitions are guaranteed and can start at any point. 

Option 3: P configurable, UE can start at any point within P, but K transmission configured but Tx stops at P boundary (i.e. K tx are not garanteed).

1.1.1.3 Others

R1-1804436
Necessity for specifying UL SPS with repetition to support URLLC in Rel-15
Huawei, HiSilicon

R1-1804437
Preliminary summary of specification impact for supporting UL SPS with repetition
Huawei, HiSilicon

R1-1804588
On higher layer configured PCFICH for URLLC
Nokia, Nokia Shanghai Bell

R1-1804612
DL Control Techniques for LTE URLLC
Fraunhofer HHI

R1-1804935
PCFICH Enhancements for URLLC
Qualcomm Incorporated

Agreement:
Support an optional, CFI configuration per TTI length through UE and serving cell specific semi-static configuration.

· If CFI is semi-statically configured for TTIs of different lengths, the UE does not expect the configured CFI values to be different.

· The semi-static CFI value could be configured separately for MBSFN and non-MBSFN subframes over each cell.

R1-1805164
Latency for URLLC
Ericsson

R1-1805165
Reliability for URLLC
Ericsson

R1-1805166
On Pre-emption in DL
Ericsson

R1-1805167
On Pre-emption in UL
Ericsson

R1-1805168
On PUCCH/SPUCCH reliability for URLLC
Ericsson

