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1. Introduction
In the RAN #78, the RAN1 scope for NR high-reliable URLLC scenarios was discussed and the following scope was agreed [1].
	· Study and specify if gains are identified

· Define a new DCI format(s) that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data

· For a given carrier, PDCCH repetitions over same or multiple PDCCH monitoring occasion(s) of the same or multiple CORESET and search space
· Handle UL multiplexing of transmission with different reliability requirements (including the potential need for UL UE pre-emption)


In the RAN1 #92, handling UL multiplexing of transmission with different reliability requirements was discussed, and an agreement was made regarding dynamic resource sharing between eMBB UL and URLLC UL from different UEs. However there was no progress regarding resource sharing between eMBB UL and URLLC UL within a UE. This contribution discusses uplink multiplexing of transmissions with different reliability requirements within a UE.
2. Discussion
In general, URLLC traffic which has higher reliability requirement than normal reliability requirement which eMBB traffic has needs to be transmitted on a physical shared channel with more conservative physical layer parameters such as lower MCS indexes and the large number of HARQ retransmission. Even if a UE has both eMBB and URLLC traffic, such control for physical layer parameters is easily realized in downlink because gNB can manage not only the physical layer parameters of a scheduled PDSCH but also mapping from transmitted data on logical channels to the PDSCH. For example, gNB can select a lower MCS index for a PDSCH to realize lower BLER when data on logical channels with higher reliability requirement are mapped on the PDSCH.
On the other hand, in uplink, gNB can not directly control a mapping between data on logical channels and PUSCH. However RAN2 has already prepared a scheme to control the mapping indirectly, the LCP (Logical channel prioritization) restrictions [2]. The description related to LCP restrictions in TS 38.321 is shown in A.1. Also in RAN1, not only dynamically scheduled (DS) resources but also configured scheduling (CS) resources (i.e. grant-free data transmission), which are mainly assumed to be utilized for URLLC traffic, are defined. Here we discuss briefly whether or not the LCP restriction mechanism is workable for both configured scheduling (CS) resources and dynamically scheduled (DS) resources.
2.1. Case 1: whether or not URLLC traffic is restricted to CS resources and eMBB traffic is restricted to DS resources
This case can be realized if CS resource duration is shorter than DS resource duration. For example, it is considered that RAN2 parameter maxPUSCH-Duration is set to be a certain duration only for URLLC traffic, and configuredGrantType1Allowed is set to be TRUE only for URLLC traffic. Then if gNB schedules DS resources with longer duration than the maxPUSCH-Duration, the DS resources can be utilized only by eMBB traffic. And CS resources can by utilized only by URLLC traffic with the parameter configuredGrantType1Allowed. So gNB can set proper physical layer parameters such as MCS for eMBB traffic and URLLC traffic independently.
2.2. Case 2: whether or not URLLC traffic is restricted on DS resources and eMBB traffic is restricted on CS resources
This case is not a scenario assumed for CS resources, but this can also be realized with the same manner as in Sect. 2.1 if CS resource duration is shorter than DS resource duration. From the discussion in Sections 2.1 and 2.2, the following observation can be made.
Observation 1: Intra-UE uplink transmissions with different reliability requirements using appropriate physical layer parameters can be realized between configured scheduling resources and dynamically scheduled resources by LCP restriction.
2.3. Case 3: whether or not URLLC traffic and eMBB traffic can be separated into different granted DS resources
In this case, different reliability requirements cannot be treated adequately by gNB. For example, if RAN2 parameter maxPUSCH-Duration for eMBB traffic, that for URLLC traffic and DS resource duration fulfil the relation shown in Eq. (1), then the DS resource is utilized only for eMBB traffic and gNB can set proper physical layer parameters for eMBB transmission.
	maxPUSCH-Duration for eMBB traffic > DS resource duration > maxPUSCH-Duration for URLLC traffic
	(1)


On the other hand, in this settings of maxPUSCH-Duration, gNB needs to schedule DS resources for URLLC traffic with shorter duration than maxPUSCH-Duration for URLLC traffic. In this case, however, eMBB traffic might be multiplexed with URLLC traffic on the same PUSCH and physical layer parameters cannot but be set for URLLC traffic, which would be too conservative for eMBB traffic. 
Observation 2: It is difficult to realize by LCP restriction that intra-UE uplink transmissions with different reliability requirements using appropriate physical layer parameters only on dynamically scheduled resources.
From the observations above, we can make the following proposals.
Proposal 1: For resource sharing between eMBB UL and URLLC UL within a UE, support the option using both configured scheduling resources and dynamically scheduled resources.
Proposal 2: Discuss further on how to realize resource sharing between eMBB UL and URLLC UL within a UE only on dynamically scheduled resources.
3. Conclusion
In this contribution, we discussed uplink multiplexing of transmissions with different reliability requirements within a UE and made the following observations and proposals.

Observation 1: Intra-UE uplink transmissions with different reliability requirements using appropriate physical layer parameters can be realized between configured scheduling resources and dynamically scheduled resources by LCP restriction.
Observation 2: It is difficult to realize by LCP restriction that intra-UE uplink transmissions with different reliability requirements using appropriate physical layer parameters only on dynamically scheduled resources.
Proposal 1: For resource sharing between eMBB UL and URLLC UL within a UE, support the option using both configured scheduling resources and dynamically scheduled resources.
Proposal 2: Discuss further on how to realize resource sharing between eMBB UL and URLLC UL within a UE only on dynamically scheduled resources.
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A.4. Description regarding LCP restriction on TS 38.321 [3]
	5.4.3.1.2
Selection of logical channels

The MAC entity shall, when a new transmission is performed:

1>
select the logical channels for each UL grant that satisfy all the following conditions:

2>
the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and

2>
maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and

2>
configuredGrantType1Allowed, if configured, is set to TRUE in case the UL grant is a Configured Grant Type 1; and

2>
allowedServingCells, if configured, includes the Cell information associated to the UL grant.


