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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In this contribution we discuss the necessity and possible solutions to identify URLLC traffic. This is especially important for the case of intra UE multiplexing, when the UE has to concurrently support services with different requirements. 
On the need to differentiate between eMBB and URLLC services
URLLC traffic requires higher reliability and lower latency than eMBB traffic. In the intra-UE multiplexing scenarios, the UE can come into the situation where transmissions or PHY processing related to the different services overlap in time. In these cases, the UE has to prioritize or to act in a service specific manner. It is therefore important that the UE will have the possibility to distinguish between services with different requirements. We see a motivation for this functionality at least for the following cases:
· DL intra-UE multiplexing
The UE behavior for DL PI reception is specified in 38.213 [1]. When a UE receives the group common DCI containing the Preemption Indication, it may disregard the indicated resources. This would imply for a UE that is concurrently supporting eMBB and URLLC that URLLC traffic which is intended for itself would be flushed out. This must be avoided in order to preserve the reliability and latency of the URLLC service. Therefore, URLLC traffic must be identified and kept for further processing, if it is intended for a UE that also is monitoring the DL PI. It shall not be flushed out as a response to DL PI detection.  
[bookmark: _GoBack]Observation 1: For DL intra-UE multiplexing of eMBB and URLLC, it is necessary to identify URLLC traffic in order to protect its performance and to preserve it from being flushed out as a response to DL PI detection.
· [bookmark: OLE_LINK4]UL intra-UE multiplexing
Assume that an UL grant scheduling a PUSCH with eMBB requirements has been sent to the UE. Before the transmission of this eMBB-PUSCH is finished, another PUSCH, this time with URLLC requirements, arrives at the PHY layer. This new PUSCH should be transmitted immediately and shall not wait until the previous transmission has finished. The PUSCH for URLLC could be either grant based or grant-free based as it is described in our companion contribution [2]. The UE needs to know the service type of the new PUSCH in order to act properly. If it is URLLC, it could be transmitted on either the already granted eMBB-PUSCH or that one could be dropped and a new URLLC transmission is performed instead. If on the other hand, the new PUSCH would carry an eMBB service, then the UE can first finish the already granted transmission before starting the new one. Therefore, in order to guarantee the URLLC latency requirement, a differentiation between eMBB and URLLC is necessary for UL intra-UE multiplexing.
[bookmark: OLE_LINK5]Observation 2: For UL intra-UE multiplexing, it is necessary to distinguish between eMBB and URLLC to guarantee the URLLC latency requirement.
· [bookmark: OLE_LINK3]UCI multiplexing 
Currently, the design for UCI multiplexing does not distinguish if the multiplexed UCI is for eMBB or for a mix of eMBB and URLLC. When a UE is supporting both URLLC and eMBB services, also the related UCIs will be associated with different latency and reliability requirements. For example, HARQ-ACK for URLLC downlink data is more latency sensitive and reliability demanding compared to the HARQ-ACK for an eMBB downlink transmission. If a URLLC UCI is multiplexed with eMBB UCI without any optimization, then fulfilling the latency and reliability requirements for the URLLC UCI cannot be guaranteed. Hence, it is better to enable separate ACK/NACK feedback for eMBB and URLLC services. This is also one of the motivations to enable more than one HARQ-ACK transmissions within one slot as it is discussed in our companion contribution [3]. Similarly, when URLLC data (e.g. PUSCH) is multiplexed with eMBB UCI, the reliability of the uplink URLLC data transmission would be degraded due to the resource consumption for piggyback UCI on PUSCH. Thus, it is desired to design a mechanism to distinguish between the URLLC and eMBB channels, and hence to enable enhanced UCI multiplexing by considering the service specific requirements. 
Observation 3: Distinguishing between eMBB and URLLC services is necessary in order to enable enhanced UCI multiplexing and to guarantee that the different latency and reliability requirements are met.
According to the analysis above, we find that distinguishing eMBB/URLLC services is necessary, especially for the intra-UE multiplexing scenario.
Proposal 1: RAN1 shall support at least one mechanism for differentiation of eMBB and URLLC services in the physical layer.

Different URLLC services can have different requirements. Thus, even if no eMBB service is supported, but the different URLLC services are configured, a similar need as discussed above arises. 
Methods for differentiation of eMBB and URLLC services 
RAN1 should strive for finding a unified mechanism for the differentiation of eMBB and URLLC services. If this would turn out to be too complicated, it is also acceptable to design independent methods for different multiplexing cases. 
One option is to link the differentiation to parameters that are configured by higher layers, e.g. the MCS-table or the channel duration. This method would be simple but is in our view not flexible enough. It is our preference to design a dynamic indication method which for example can be DCI based. One possibility would be to add one field to the DCI to explicitly indicate the service type. But also different implicit solutions can be studied, such as using different DCI payload sizes or different RNTIs to distinguish eMBB and URLLC services.
Proposal 2: The following two aspects should be considered for differentiation of eMBB and URLLC services:
· A unified method for all cases should be considered
· Dynamic indication methods based on DCI shall be studied, including explicit and implicit solutions.

Conclusion
In this contribution, we discuss the necessity and methods to distinguish eMBB and URLLC services in intra-UE multiplexing scenarios. The following observations and proposals are made:
Observation 1: For DL intra-UE multiplexing of eMBB and URLLC, it is necessary to identify URLLC traffic in order to protect its performance and to preserve it from being flushed out as a response to DL PI detection.
Observation 2: For UL intra-UE multiplexing, it is necessary to distinguish between eMBB and URLLC to guarantee the URLLC latency requirement.
Observation 3: Distinguishing between eMBB and URLLC services is necessary in order to enable enhanced UCI multiplexing and to guarantee that the different latency and reliability requirements are met.
Proposal 1: RAN1 shall support at least one mechanism for differentiation of eMBB and URLLC services in the physical layer.

Proposal 2: The following two aspects should be considered for differentiation of eMBB and URLLC services:
· A unified method for all cases should be considered
· Dynamic indication methods based on DCI shall be studied, including explicit and implicit solutions.
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