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1. Introduction
This document summarizes the RAN1 decisions related to the Rel-16 NR IIoT WI (NR_IIOT-Core; WID in RP-191561) up to RAN1#98.
2 Summary of RAN1 agreements & decisions
2.1 Intra-UE prioritization

RAN1#97 (Reno, May 2019, [2])

Working assumption:

Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 

· FFS how the SR priority is known

RAN1#98 (Prague, Aug. 2019, [3])

Agreements:

Reuse the R15 mechanism for the following scenarios:

· A URLLC SR collides with a URLLC HARQ-ACK (no other UL signals/channels), except for (to conclude the FFSs by RAN1#98b)

· FFS if the case in which SR with PF0 vs HARQ-ACK with PF1 needs to be considered.

· FFS SR with HARQ-ACK in PF 2, 3, 4

· URLLC HARQ-ACK collides with URLLC PUSCH (no other UL signals/channels) when the corresponding timelines are met

· To conclude by RAN1#98b for the error cases per R15 (especially for the cases when the timeline is not met)

Agreements:

In case URLLC (i.e., high priority) HARQ-ACK collides with eMBB (i.e., low priority) SR, down-select from options below (to conclude RAN1#98b):

· Option 1: Drop eMBB SR

· Option 2: Multiplex URLLC HARQ-ACK and eMBB SR if the multiplexing rule is met. Otherwise, drop eMBB SR. 

· FFS the details of the rule, e.g.

· Timeline

· Latency 

· Reliability

· PUCCH formats

In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) SR, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK 

· Option 2: Multiplex eMBB HARQ-ACK and URLLC SR if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK

· FFS the details of the rule, e.g.

· Timeline

· Latency 

· Reliability

· PUCCH formats, e.g. SR on PF0 collides with HARQ-ACK on PF1/3/4

· FFS: Resending HARQ-ACK or not after dropping.

In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) HARQ-ACK, down-select from options below.

· Option 1: Drop eMBB HARQ-ACK. 

· Option 2: Multiplex eMBB HARQ-ACK and URLLC HARQ-ACK if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK

· FFS the details of the rule, e.g.

· Timeline

· Latency 

· Reliability

· Pre-defined rules or configurable rules or dynamically-indicated multiplexing

· FFS: Resending HARQ-ACK or not after dropping.

FFS details in case of a channel/signal being dropped in handling of collision of UL channels/signals

High priority vs. low priority HARQ-ACK is made known at the PHY layer (note: for SR, it’s agreed earlier)

Email discussion on how to determine the priority of SR, A/N, and PUSCH in PHY till next meeting – Jia (OPPO)

2.2 SPS enhancements (incl. multiple SPS configurations)
RAN1#96bis (Xi’an, April 2019, [1])

Agreements:

· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.

· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations

· Support separate release for different DL SPS configurations for a given BWP of a serving cell.

· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 

RAN1#97 (Reno, May 2019, [2]) 
Agreement:

· Regarding Q1 in the LS in R1-1905940:

· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16

Agreement:

Regarding Q2 in LS from RAN2, the following is captured:

· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs

The agreements were informed to RAN2 in a Reply LS in R1-1907961. 

RAN1#98 (Prague, Aug. 2019, [3])

Agreements:

For cases where only HARQ-ACK feedback for SPS PDSCHs shall be reported (i.e. no dynamic PDSCH HARQ-ACK), support more than one bit of HARQ-ACK feedback for SPS PDSCH without an associated grant in a PUCCH resource 

· FFS applicability to all PUCCH formats

· FFS the number of bits, e.g., the # of configured/activated SPS configurations, etc.

· FFS how to construct both type-1 and type-2 HARQ-ACK codebook for cases where HARQ-ACK feedback for SPS PDSCH is multiplexed with dynamic PDSCH HARQ-ACK 

Conclusion:

· There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in rel-16. 

Conclusion:

There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16. 

Working assumption:

Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell

· Reusing the joint release mechanism as that defined for UL type 2 CG

2.3 Time synchronization for TSN

RAN1#98 (Prague, Aug. 2019, [3])

LS to RAN2/RAN4/RAN5 approved in R1-1909906, but no RAN1 specifications impact identified. 
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