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[bookmark: _Ref513464071]Introduction
In RAN1 meeting #96bis [1], the following agreements have been made about inter UE Tx prioritization/multiplexing for eURLLC:
 
Working assumption:
· PDCCH is used for UL cancelation indication 
· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancelation indication, at least stop without resuming is supported
· FFS whether and how to support stop with resume 
Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH
Agreements:
· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI
· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication.  

In this contribution, we discuss further issues on enhanced inter-UE Tx prioritization and multiplexing for eURLLC. 
Multiplexing with Different Channels
In RAN1 #96bis, there was an agreement to further discuss which eMBB channels could potentially be cancelled by an UL cancellation indication. 
In NR, PUCCH is used by the UE for transmission of critical feedback information (e.g., HARQ-ACK, SR) to gNB. In case the eMBB UE is configured with UL cancellation, the eMBB UE may need to cancel UL transmission including PUCCH on time-frequency resources which overlap with UL transmissions from URLLC UE. If the PUCCH is cancelled, the eMBB UE may not be able to transmit a SR to request an UL grant from gNB or the HARQ-ACK corresponding to a received PDSCH. In the latter case, the gNB cannot assume that the eMBB UE has correctly detected the DL packet transmitted in the corresponding PDSCH and therefore may need to retransmit the DL packet which results in a loss in system efficiency. Accordingly, a mechanism is needed to make sure the eMBB UE which is configured with UL cancellation to be able to transmit essential feedbacks in UL. 
To enable gNB to cancel UCI transmission on configured or dynamically indicated PUCCH resources which entirely or partially overlap with the time-frequency resources configured for UL transmission by the URLLC UE, the eMBB UEs subject to UL cancellation can be configured with multiple PUCCH resource sets for each range of UCI information bits, e.g., 
· A primary PUCCH format with the associated resource sets which can be used by the UE for UCI transmission during normal operation with no UL cancellation, and
· Secondary PUCCH format with the associated resource sets which can be used by the UE for UCI transmission in case of UL cancellation. 

This is illustrated in Figure 1 in which we show a scenario with a primary PUCCH format in a resource set in RB2 and a secondary PUCCH format in a resource set in RB1. On receipt of the cancellation indication, the UE starts transmitting any UCI in the secondary PUCCH resource set using the secondary PUCCH format.  


[bookmark: _Ref7089501]Figure 1: PUCCH resource identification based on UL cancellation indication 
For PRACH transmissions, the eMBB UE may also be configured with primary and secondary PRACH resources to avoid collision with the interrupting URLLC transmission. 
Proposal 1: NR should support UL cancellation for eMBB PUCCH and PRACH transmissions
Signaling for UL Cancellation Indication
[bookmark: _Hlk7611592]In RAN1 #96bis, it was agreed to aim for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication. Among these two options, using GC-PDCCH is more suitable because it can avoid the excessive signaling overhead of UE-specific DCI which uses distinct control resources to indicate the UL cancellation to different UEs, while signaling by a single Group Common DCI (GC-DCI) should be enough to inform the group of affected UEs. 

Proposal 2: NR should support Group Common DCI (GC-DCI) for UL Cancellation Indication  
The GC-DCI for indication of PUSCH cancellation can explicitly indicate the cancelled/interrupted resources. On receipt of the GC-DCI, the eMBB UE can determine the cancellation of its transmission (e.g. in the case of PUSCH cancellation with no resume) or its adaptation based on the modified set of resources (e.g. in the case of PUSCH cancellation with configured grant or PUCCH cancellation and retransmission on a secondary PUCCH resource set). 

A new UL cancellation indication GC-DCI may be supported in NR. In this case, a UE may be provided by a higher layer parameter “UplinkCancelation” and be configured with a specific radio network temporary identifier (RNTI), e.g. “CAN-RNTI”, for monitoring a GC-PDCCH conveying a GC-DCI indicating the UL cancelation. The GC-DCI may have a specific format dedicated to UL cancellation indication (e.g. DCI format 2_4). This DCI format 2_4 can be used for signaling the PRB(s) and OFDM symbol(s) where the eMBB UE may assume that no transmission is expected from the UE.  

Alternatively, NR may combine the UL cancellation indication GC-DCI with the DL preemption GC-DCI specified in Rel-15. In this case, the UE may also use INT-RNTI (which is used for monitoring downlink preemption) for monitoring UL cancellation. DCI format 2_1 defined in NR R15 may be used to convey both downlink preemption and uplink cancelation indication. The UE may determine which part of the DCI format 2_1 is indicating downlink preemption indication or UL cancellation indication, explicitly based on higher layer configuration (e.g., when the UE is simultaneously configured with both UL cancellation and DL preemption) and/or implicitly based on other parameters (e.g., the DCI payload size or based on an additional field in the DCI itself).

The GC-DCI for UL cancellation indication can carry a bitfield which can be mapped to the UL cancelled resources explicitly indicating the frequency and time of the cancelled resources in RBs and OFDM symbols. The granularity for time-frequency resources can be semi-statically configured by a higher layer. This configuration can be the same as the configuration of parameter granularity for time-frequency resources for downlink preemption indication.

Similar to the downlink preemption indication, the bits of the UL cancellation indication may be grouped to several groups of the same size, and each group of bits corresponds to a subset of frequency bandwidth (i.e. a subset of PRBs of the bandwidth part) or a symbol or a subset of symbols in the monitoring period or a combination of the frequency and time subsets. In this case, the bits of each group may indicate cancellation in that time-frequency subset of resources. 

Proposal 3: Time and frequency region for the UL cancellation should explicitly be indicated by the gNB 
· FFS: use the design of DL preemption indication as the baseline.
Conclusion
In this contribution, we provided our views on the PDCCH enhancement for eURLLC. Our proposals are as follows:
Proposal 1: NR should support UL cancellation for eMBB PUCCH and PRACH transmissions
Proposal 2: NR should support Group Common DCI (GC-DCI) for UL Cancellation Indication  
Proposal 3: Time and frequency region for the UL cancellation should explicitly be indicated by the gNB 
· [bookmark: _GoBack]FFS: use the design of DL preemption indication as the baseline.
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