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Introduction
 In RAN1 #96b, details related to pre-emption were discussed [1]. 

	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



In this contribution, details of signals or channels which can be cancelled by UL cancellation indication are discussed.
UE behavior for UL cancellation indication
 
URLLC (Ultra reliable low latency communication) in 5G NR is envisioned to be utilized in applications where communication with high reliability is required. Such use cases can be found in applications such as communication between a high speed train conductor and train operation centre [2]. URLLC can include emergency communications which can occur unpredictably. Communication with sensors installed in infrastructures can also be considered as one of the potential use cases for URLLC.
When gNB supports both URLLC and eMBB UEs, there is a need to consider inter-UE prioritization between URLLC and eMBB transmission to reduce interference between two applications. As explained earlier, URLLC may be more spontaneous and unpredictable than eMBB, which will require a mechanism in the specification to dynamically allow URLLC transmission over eMBB transmission. Due to the spontaneous nature of envisioned URLLC communication, dynamic multiplexing through pre-empting has an advantage in spectrum efficiency over fixed scheduling approaches in which dedicated resources are reserved for URLLC transmission. In the following sections, details of designs for UL cancellation schemes, namely pre-emption schemes, will be described.

In this subsection, more detailed pre-emption procedure is described. Whether resources can be pre-empted or not should depend on the type of signals or channels. For example, considering pre-empting eMBB transmission, pre-empting DMRS and PTRS in eMBB transmission should be avoided to prevent serious performance degradation. Missing DMRS or PTRS will lead to loss of performance in channel estimation. Thus, location to be pre-empted in eMBB transmission should be located between frontload DMRS/PTRS and additional DMRS/PTRS, if additional DMRS is present.
 If there are not enough resources to be pre-empted, RS or PUCCH must be pre-empted. If RS or PUCCH for eMBB UE are dropped due to the pre-emption, the dropped PUCCH or RS should be scheduled following the URLLC transmission within the same slot or in the subsequent slot. For example, if SRS or PUCCH are pre-empted, since they tend to be located close to the end of the slot, they may need to be rescheduled in the next slot. 

[bookmark: Obs1]Observation 1: Pre-empted resources in UL eMBB transmission should be located between frontloaded DMRS and additional DMRS, if additional DMRS is present to prevent dropping DMRS

Furthermore, RS or PUCCH types that can be pre-empted should be discussed. For example, it may be possible to pre-empt SRS, additional DMRS or PUCCH while forbidding preemption of the frontloaded DMRS.

[bookmark: Obs2]Observation 2: Whether RS or PUCCH can be pre-empted in UL transmission should be discussed.

For semi-persistent or periodic SRS transmission for eMBB, URLLC has higher priority. However, aperiodic SRS transmission should not be canceled by UL cancelation indication since aperiodic SRS is on-demand basis RS. Dropping aperiodic SRS may be detrimental for system performance. Thus, we make the following proposal.

[bookmark: Prop1]Proposal 1: Periodic and semi-persistent SRS can be cancelled while dynamically scheduled SRS cannot be cancelled by UL cancellation indication.

Regarding PUCCH, whether PUCCH can be dropped or not should depend on the content of PUCCH. Naturally, contents such as acknowledgement which will affect system performance should be treated with higher priority. For example, PUCCH containing ACK/NACK should not be cancelled while PUCCH with periodic CSI reports can be cancelled.

[bookmark: Prop2_4]Proposal 2: Whether PUCCH can be cancelled or not should depend on the contents of PUCCH

Proposal 3: PUCCH carrying ACK/NACK should not be cancelled by UL cancellation indication

Proposal 4: PUCCH carrying periodic CSI reports can be cancelled by UL cancellation indication

Conclusion 
In this contribution we make the following proposals and observations:

Observation 1: Pre-empted resources in UL eMBB transmission should be located between frontloaded DMRS and additional DMRS, if additional DMRS is present to prevent dropping DMRS

Observation 2: Whether RS or PUCCH can be pre-empted in UL transmission should be discussed.

Proposal 1: Periodic and semi-persistent SRS can be cancelled while dynamically scheduled SRS cannot be cancelled by UL cancellation indication.

Proposal 2: Whether PUCCH can be cancelled or not should depend on the contents of PUCCH

Proposal 3: PUCCH carrying ACK/NACK should not be cancelled by UL cancellation indication

Proposal 4: PUCCH carrying periodic CSI reports can be cancelled by UL cancellation indication
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