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1.1.1 Ultra Reliable Low Latency Communication for LTE
WID in RP-172845
R1-1806555
Missing agreement on system level assumptions for LTE URLLC
Ericsson

Agreement:
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 proportional fair fashion.

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

R1-1807303
Reply LS on RLM Qin/Qout Targets for URLLC
Ericsson

R1-1807486
Draft LS on Ultra Reliable Low Latency Communication for LTE
Qualcomm

R1-1807491
Draft LS on Ultra Reliable Low Latency Communication for LTE
Qualcomm

Revision of R1-1807486

Agreed in R1-1807492 with the following modifications

· Modify the action to say “RAN1 kindly requests RAN2 to take the above agreements into account. RAN1 also kindly requests RAN2 to enable multiple UL SPS configurations for a TTI length for a serving cell.

· Remove the title in the “Work Item” field.

R1-1807494
Draft LS on Ultra Reliable Low Latency Communication for LTE
Ericsson

Final LS agreed in R1-1807519
R1-1807511
Notes of the offline session for LTE URLLC

Ericsson

R1-1807516
[Draft] Reply LS on RLM Qin/Qout Targets for URLLC
Nokia

Final LS agreed in R1-1807520
(Response to R1-1805816 treated in AI 5)
R1-1807523
Notes of the offline session for LTE URLLC

Ericsson

Revision of R1-1807511

R1-1807554
Notes of the offline session for LTE URLLC

Nokia, Nokia Shanghai Bell

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
R1-1805867
Blind/HARQ-less Repetition for Scheduled DL-SCH Operation
Huawei, HiSilicon

R1-1805993
Blind/Harq-less repetitions for scheduled DL-SCH in LTE HRLLC
MediaTek Inc.

R1-1806385
On remaining details of blind/HARQ-less PDSCH repetition
Nokia, Nokia Shanghai Bell

R1-1806494
Remaining details of PDSCH repetitions
Intel Corporation

R1-1806598
Discussion on blind/HARQ-less PDSCH repetition for URLLC
LG Electronics

R1-1806697
Discussion on PDSCH repetition
Samsung

R1-1806769
Remaining issues on PDSCH repetition for LTE URLLC
ZTE

R1-1807121
Blind and HARQ-less Repetition for Scheduled DL-SCH Operation
Qualcomm Incorporated

R1-1807273
PDSCH aspects of LTE-URLLC
Motorola Mobility, Lenovo

R1-1807302
Remaining details on URLLC techniques for PDSCH
Ericsson

R1-1807452
Notes of the offline session on PDSCH repetition for LTE URLLC
Ericsson

Agreement:
For PDSCH repetitions, the number of PDSCH transmissions, k, associated with the PDCCH starting with the current TTI can take the following values and is indicated in a 2-bit DCI field as follows.

	DCI bit field
	Value of k for 

subframe, slot and subslot

	00
	1

	01
	2

	10
	3

	11
	a value configured over RRC from {4, 6}


Agreement:
For PDSCH repetition, a field of 2 bits is amended to the PDSCH related DCI (i.e. subframe PDSCH DCI and DCI 7-1x).
Change the previous agreement as follows:
· 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.

· If configured for slot or subslot PDSCH, a single DCI format containing this field is used to schedule slot or subslot PDSCH
· If configured for subframe PDSCH, the UE (as in legacy) continues to monitor for DCI Format 1A and the DL TM specific DCI format. The field is included only in DCI format 1A on USS

Agreement:
For slot/subslot PDSCH repetition, the rate-matching around SPDCCH resources for the PDSCH transmissions within a repetition window follows the rate-matching around SPDCCH resources for the first PDSCH transmission of the repetition window.
Agreement:
· For TDD, if a UE is scheduled with K repetitions for slot PDSCH, the UE assumes the PDSCH to be present in the next available K DL slots 

· UL slots are not counted in the repetition count

· For TDD, if a UE is scheduled with K repetitions for subframe PDSCH, the UE assumes the PDSCH to be present in the next available K DL subframes or flexible subframes

· UL subframes are not counted in the repetition count
· In case different DL transmission modes are configured for MBSFN and non-MBSFN subframes for slot or subslot PDSCH, a UE is only expecting PDSCH repetitions up to the boundary between MBSFN and non-MBSFN subframes in case of a larger indicated K (larger than the number of remaining TTIs of the same subframe type). 
· For TM10 blind/HARQ-less PDSCH repetition, the UE is to assume the same PQI to be applied to all PDSCH repetitions.
Agreement:
· Slot & subslot PDSCH repetition across subframe boundaries is supported

· For subslot PDSCH, in case sTTI#0 cannot contain PDSCH (i.e CFI=1 or 2 / PDCCH length of 2 or 3) then sTTI#0 is not counted as valid transmission/repetition and the next repetition resumes from sTTI#1

Agreement:
When a UE is configured with a semi-static CFI for a given TTI length, the UE is not expected to decode PCFICH for that TTI length.

Agreement:
PDSCH repetitions associated with a single DL assignment assume the same RB allocation.

Agreement:

For slot/subslot PDSCH repetition and DMRS based PDSCH, the UE may assume that the same precoder is kept between PDSCH repetitions. For TDD, the UE cannot assume coherent DMRS channel estimation across a UL/DL switching point.

· Note: this allows the UE to do coherent channel estimation filtering.

Conclusion: 

Agreements referring to PDCCH in the LTE_HRLLC WI are intended to refer to the DL assignment which may be via PDCCH/SPDCCH/EPDCCH on a slot/subslot/subframe as applicable.

Agreement:
For subslot PDSCH repetitions DMRS sharing is not supported for blind/HARQ-less PDSCH repetition with k > 1, i.e., DMRS is present in each subslot. 

· For k > 1, the value of DMRS position field is fixed by specification to 0

Agreement:
For slot/subslot PDSCH, with k > 1, the maximum transmission rank is 2 for reception of PDSCH.

Agreement:
For PDSCH repetitions, different RV can be used in different PDSCH transmissions within the repetition window. (i,.e. RV cycling is supported).
Agreement:
For PDSCH repetitions and RV cycling, the RV field in the DCI scheduling a repetition sequence of k PDSCH transmissions identifies the starting RV in the cycling sequence that is used for the first transmission of PDSCH within the repetition window.

Agreement:
For PDSCH repetitions and RV cycling, the following options are considered.

· The RV cycling sequence applied for PDSCH repetition when PDSCH repetition is configured is configured by higher layer signalling and selected between {0, 0, 0, 0} or {0, 2, 3, 1}.
Agreement: 

· The number of HARQ processes for PDSCH repetition applicable when k > 1 can be configured. The value range is 1 to the maximum number of DL HARQ processes.

· The x MSB of the 5-bit MCS field for PDSCH repetitions and k>1 are set to 0. The value of x is configurable and the value range is {0,1}

Agreement:
Confirm the 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)

R1-1805868
Repetition Enhancements for UL SPS Operation
Huawei, HiSilicon

R1-1805994
UL SPS in LTE HRLLC
MediaTek Inc.

R1-1806457
On UL SPS enhancements for URLLC
Nokia, Nokia Shanghai Bell

R1-1806599
Repetition Enhancements for UL SPS Operation
LG Electronics

R1-1806698
Discussion on Repetition for UL SPS
Samsung

R1-1806770
On UL SPS repetition for LTE URLLC
ZTE

R1-1807122
Repetition Enhancements for UL SPS Operation
Qualcomm Incorporated

R1-1807166
PUSCH repetitions enhancements for UL SPS
Intel Corporation

R1-1807301
Analysis of Uplink SPS solutions for URLLC
Ericsson

R1-1807456
Notes of the offline session on UL SPS repetition for LTE URLLC
Ericsson

Agreement:
The total number of UL transmissions that can be configured for UL SPS repetition is from {2, 3, 4, 6}.
Agreement:
The following UL SPS repetition scheme with SPS periodicity P is supported with N SPS configurations on a serving cell for subframe/slot/subslot operation, where N<=6. The support of the UL SPS repetition scheme in the RAN1 specifications is subject to RAN2 defining the support of multiple SPS configurations on a serving cell in this WI. 

The following is defined per SPS configuration.

· The total number of UL transmissions K obtained with the UL SPS repetition scheme is RRC configured and can take any value from {2, 3, 4, 6} that satisfies K <= P.

· The initial transmission of a TB shall start at the first transmission occasion of the K transmissions. Single HARQ process/TB per transmission window. 
· RV sequence is configurable and can take one of the following values 

· Value 1: {0, 0, 0, 0, 0, 0}
· Value 2: {0, 2, 3, 1, 0, 2}
· Value 3: {0, 3, 0, 3, 0, 3}
· The Cyclic shift for UL DMRS is configured by RRC (3-bit CS).
· When N > 1 is configured for UL SPS, the 3 LSB of the bit field for HARQ process ID in the SPS activation/deactivation DCI indicate which SPS configuration is activated/deactivated.

· The UE shall not transmit PUSCH simultaneously using different UL SPS configurations on a serving cell.

Agreement:

For UL SPS repetition with subframe/slot/subslot operation with multiple UL SPS configurations on a serving cell for a given TTI length:

· In one TTI only one UL SPS configuration can be activated

· The initial transmission of a TB for different UL SPS configurations is on different TTIs.

· Different HARQ process IDs are used for different UL SPS configurations.

Agreement:
Separate UE capability is defined for the support of UL SPS repetitions for subframe, slot and subslot. 
FFS: Whether UE indicates the maximum number of supported UL SPS configurations per serving cell or across all serving cells.
Agreement:
For UL SPS repetition with subslot operation, the TBS scaling factor of subslot PUSCH transmitted using an UL SPS configuration is configurable per UL SPS configuration and can take a value from {1/6, 1/12} independently of the number of PUSCH data symbols.

R1-1807495
Proposal on collision handling for UL SPS repetition
LG Electronics

Agreement:
In case of collision between non-SPS PUSCH and a SPS PUSCH (that is part of a SPS repetition window) of the same TTI length in the same subframe/slot/subslot on a given carrier, the UE shall transmit non-SPS PUSCH transmission and drop the colliding SPS PUSCH transmission.

· Note: Not necessarily captured in RAN1 specifications

Agreement:
For UL SPS repetition with subframe/slot/subslot operation with multiple UL SPS configurations on a serving cell for a given TTI length:

· Each UL SPS configuration is activated by individual SPS activation DCI.

· The UE is not expected to receive more than one activation DCI in a TTI.

Agreement:
UL SPS repetition across subframe boundary is supported

Agreement:
If the UE is configured with UL SPS and the configured number of SPS PUSCH transmission k>1, simultaneous transmission of PUSCH and PUCCH is not configured.

Agreement:
In case of collision between (S)PUCCH and a SPS PUSCH (that is part of a SPS repetition window) of the same TTI length in the same subframe/slot/subslot on a given carrier, 

· the UE shall transmit SPS PUSCH transmission and drop/stop the (S)PUCCH transmission

· HARQ-ACK of (S)PUCCH is transmitted via the SPS PUSCH that collides with (S)PUCCH.

· CSI of (S)PUCCH, if any, is dropped.

Agreement:
In case of collision between SPS subframe-PUSCH (that is part of a SPS repetition window) and a non-SPS slot/subslot-PUSCH in the same subframe on a given carrier, the UE shall transmit non-SPS slot/subslot-PUSCH transmission and drop the colliding subframe SPS PUSCH transmission.
Agreement:

In case of collision between SPS subframe-PUSCH (that is part of a SPS repetition window) and a slot/subslot-PUCCH in the same subframe on a given carrier, the UE shall transmit slot/subslot-PUCCH transmission and drop the colliding subframe SPS PUSCH transmission.

Agreement:
For each UL subslot SPS repetition configuration, the UL DMRS pattern for UL SPS is reused.

Agreement:

From RAN1 perspective to guarantee the number of repetitions, on a serving cell an ongoing UL SPS repetition transmission should not be interrupted by another UL SPS repetition configuration having new data arriving (i.e. UE should wait with a SPS transmission of another TB till having finished the repetitions of an ongoing UL SPS repetition transmission) 
· Note: This may not have RAN1 specification impact. 

1.1.1.3 Others

R1-1806386
On remaining details of CFI configuration operation
Nokia, Nokia Shanghai Bell

R1-1806451
UE capability on PDSCH/PUSCH repetition
Huawei, HiSilicon

R1-1806452
CFI configuration for LTE URLLC
Huawei, HiSilicon

R1-1806556
Summary of the email discussion [92b-LTE-13] on UE capability for LTE_HRLLC
Ericsson

R1-1807300
RLM for URLLC
Ericsson

