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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
The Rel-16 study item on eURLLC has been concluded with TR38.824. The followings recommendations has been made for work item.
For PDCCH enhancement, it is recommended to support the following in Rel-16:
-	DCI format(s) with configurable sizes for some fields and potential reduction of the number of bits for some field(s) compared to Rel-15 DCI, while enabling the minimum DCI size target a reduction of 10~16 bits less than the DCI format size of Rel-15 fallback DCI and the maximum DCI size can be larger than Rel-15 fallback DCI, and provide the possibility to align with the size of the Rel-15 fallback DCI (including possible zero padding if any).  
-	Increased PDCCH monitoring capability on at least the maximum number of non-overlapped CCEs per slot for channel estimation for Rel-16 NR URLLC for at least one SCS subject to some restrictions, including at least explicit limitation on the maximum number of BDs/non-overlapping CCEs per monitoring occasion and/or per monitoring span, and the set of applicable SCS(s). 
For UCI enhancement, it is recommended to support the followings in Rel-16:
-	More than one PUCCH for HARQ-ACK transmission within a slot.
-	At least two HARQ-ACK codebooks can be simultaneously constructed for a Rel-16 UE, intended for supporting different service types for a UE.
For PUSCH enhancements, it is recommended to support enhancements for both grant-based PUSCH and configured grant based PUSCH in Rel-16, to enable one UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots.
For enhancements to scheduling/HARQ, it is recommended to support the following in Rel-16:
  -	Out-of-order HARQ-ACK: HARQ-ACK associated with the second PDSCH with HARQ process ID x received after the first PDSCH with HARQ process ID y (x != y) can be sent before the HARQ-ACK of the first PDSCH on the active BWP of a given serving cell 
  -	Out-of-order PUSCH scheduling: A UE can be scheduled with a second PUSCH associated with HARQ process x starting earlier than the ending symbol of the first PUSCH associated with HARQ process y (x != y) with a PDCCH that does not end earlier than the ending symbol of first scheduling PDCCH on the active BWP of a given serving cell
For inter UE Tx prioritization/multiplexing, it is recommended to support UL cancelation scheme and enhanced UL power control scheme in Rel-16.   
For enhanced UL configured grant transmission, it is recommended to support multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell in Rel-16.  
In this contribution, we discuss the Rel-16 NR eURLLC WID scope. 
1. Scope of Rel-16 NR eURLLC WID scope
According to the study item recommendations, following aspects should be included in the Rel-16 NR eURLLC WI scope
· PDCCH enhancement
The DCI format used for scheduling eURLLC services should be designed in the work item phase. To ensure the high PDCCH reliability, a DCI size of 10~16 bits smaller than size of Rel-15 fallback DCI has been recommended for eURLLC. This is achieved by reducing or removing some of the existing DCI fields. Some new DCI fields may be required due to the enhanced eURLLC features, such as PUSCH enhancement, UCI enhancements, etc. Therefore,  the overall DCI size for eURLLC will be configurable and the maximum size may potentially be larger than Rel-15 fallback DCI. A new DCI format will most likely be introduced for eURLLC scheduling. It can be discussed during the work item phase whether the eURLLC UE can be scheduled with legacy non-fallback DCI with some necessary modifications. 
Increased PDCCH monitoring capability has been recommended for work item, where the increased capability include at least the number of non-overlapping CCEs, while the increase of PDCCH candidates are to be further discussed. When increasing the UE monitoring capability, it is important to guarantee a reasonable UE complexity; this is achieved by specifying the necessary restriction for UEs with increased PDCCH monitoring capability. As concluded in the study item at least an explicit limitation on the maximum number of BDs/non-overlapping CCEs per monitoring occasion and/or per monitoring span shall be specified. Other restrictions are to be further discussed in work item phase. 
· UCI enhancement
It has been recommended to support more than one HARQ-ACK feedback within a slot for a UE. The two HARQ-ACKs can be for the PDSCHs with same or different service priorities. In the case of PDSCHs with two services, the HARQ-ACK codebooks are separately constructed. 
· PUSCH enhancement
It has been recommended to support one UL grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. Two design directions “mini-slot repetition” and “multi-segment transmission” has been extensively discussed in the study item phase, six options were identified. However, no down-selection was made. The work item is expected to down-select among the six options captured in the TR. 
· HARQ/Scheduling enhancement
It has been recommended to support out-of-order PDSCH-to-HARQ ACK timing and out-of-order UL grant-to- PUSCH timing for different HARQ process ID in DL and UL, respectively. It should be noted that the RAN2 led IIOT item has also identified some out-of-order scheduling scenarios, such as out-of-order PDSCH scheduling. And the out-of-order UL grant-to-PUSCH in RAN1 eURLLC is exactly the same as the scenario #3 as identified in RAN2 IIOT study item. Some coordination between the two WIDs should be considered to avoid the overlapping objectives. 
· Inter-UE Tx multiplexing/prioritization enhancement
It has been recommended to support both UL cancelation scheme and enhanced UL power control schemes for inter-UE Tx multiplexing/prioritization enhancement. The alternatives are expected to be down-selected and detailed design to be worked out in the work item phase. For UL cancelation, a clear majority of companies prefer to use PDCCH for the indication, either group-common or UE-specific PDCCH, thus it may be considered to focus on the PDCCH-based UL cancelation indication in the work item. Although there was no explicit agreement on how to protect grant-free PUSCH in case of inter-UE Tx multiplexing/prioritization, it is expected that both schemes can be further considered to handle the grant-free PUSCH case, if applicable. 
· UL configured grant enhancement
For UL configured grant, the enhancement should include the multiple active UL configured grant within a BWP. The enhanced UL configured grant repetition targeting latency and reliability requirements is expected to be discussed in the work item phase. The potential enhancements include option 1 (the repetition(s) over multiple active configured grant configurations for a BWP of a serving cell) and option 2 (the repetition(s) within a single active configured grant configuration and allowing crossing the boundary of a period P) 
1. Proposed objectives
· Specification of PDCCH enhancements [RAN1]
· Specify the DCI format(s) for eURLLC with configurable sizes and configurable fields
· Support a minimum DCI size targeting a reduction of 10~16 bits relative to Rel-15 DCI format 0_0/1_0 and a maximum DCI size that can be larger than Rel-15 DCI format 0_0/1_0
· provide the possibility to align with the size of the DCI format 0_0/1_0
· Increased PDCCH monitoring capability on maximum number of non-overlapped CCEs per slot for channel estimation and potentially the number of PDCCH candidates per slot. 
· Specify the restrictions including at least the explicit limitation on the maximum number of BDs/non-overlapping CCEs per monitoring occasion and/or per monitoring span. 
· Specification of UCI enhancements [RAN1]
· Specify more than one PUCCH for HARQ-ACK transmission within a slot from a UE
· Supporting at least two HARQ-ACK codebooks simultaneously constructed, intended for supporting different service types for a UE
· Specification of PUSCH enhancements for both grant-based PUSCH and configured grant based PUSCH [RAN1]
· Specify, for a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots
· Down-select one solution from option 1~6 as in TR 38.824 section 6.3
· [bookmark: OLE_LINK1]Specification of enhancements to scheduling/HARQ [RAN1]
· Specify out-of-order HARQ-ACK associated with PDSCHs with different HARQ process IDs
· Specify out-of-order PUSCH scheduling associated with different HARQ process IDs
· Specification of inter UE Tx prioritization/multiplexing [RAN1]
· Specify PDCCH-based UL cancelation scheme as defined in section 7.2.1 in TR 38.824 
· Specify enhanced UL power control scheme  
· [bookmark: OLE_LINK17][bookmark: OLE_LINK2]Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· Specify one of the following for ensuring K repetitions to meet the latency and reliability requirements
· K repetition(s) by using one configured grant configuration and allowing repetitions cross the boundary of a period P
· K repetition(s) by using multiple configured grant configurations while not allowing repetitions cross the boundary of a period P

