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Introduction
In RAN1 92 meeting, UL multiplexing of transmissions with different reliability requirements is discussed [1] and options to support dynamic resource sharing between eMBB and URLLC from different UEs are proposed in the following:
Agreements:
· Study the options to support dynamic resource sharing between eMBB UL and URLLC UL from different UEs (comparing with existing techniques)
· Option 1: eMBB UE cancels UL transmission when an indication is detected. Details to be discussed/clarified
· UE processing timeline for cancelation
· UE monitoring periodicity
· Group common or UE specific signalling (including the possibility to use eMBB scheduling DCI)
· reliability of indication
· Any impact due to timing advance
· Option 2: UL power control. URLLC UE transmits over the same resource with eMBB UE transmission. The transmission power for URLLC UL is boosted and/or transmission power for eMBB UL is reduced. Details need to be discussed/clarified
· Performance impact to eMBB/URLLC transmission
· How to signal the URLLC transmission power boosting
· How to signal the eMBB transmission power reduction after UL grant
· UE monitoring periodicity
· Processing timeline
· Feasibility of changing eMBB Tx power during the transmission 
· reliability of indication
· Any impact due to timing advance
· Other options including gNB receiver interference cancelation schemes are not precluded
· Aspects to be included in the study
· Processing timeline for grant-based procedure for URLLC in UL
· Applicability of the options to TDD and/or FDD can be studied
· Cases for GB-based & GF-based
In this contribution, we share our views on details on UL multiplexing of transmission with different reliability requirements including intra-UE and inter-UE dynamic sharing.
Multiplexing data of different transmission duration in UL
Intra-UE preemption
To transmit URLLC data promptly, URLLC can preempt eMBB transmission resource in DL. Similarly, UL URLLC also should preempt eMBB transmission resource for one UE. But according to schedule type of preempting data, there are two types of preemption for UL, as shown in Figure 1. 
· For grant free transmission carrying URLLC, shown in Figure 1(a), due to eNB does not know whether URLLC traffic occurs, URLLC is transmitted in grant free resource , which is different resource from eMBB , to reduce blind decoding in eNB. Moreover, Grant free resource is also a better choice to avoid interference to other UEs. In this case, only URLLC can occupy the grant free resource. 
· For grant based transmission carrying URLLC, shown in Figure 1(b), due to eNB has known whether URLLC traffic occurs, in implementation, it is better to schedule URLLC within eMBB resource or try to preempt its own eMBB resource to reduce interference to other UEs.
· Though eMBB and URLLC share partial or overall frequency resource, DMRS should be configured independently.


          
(a)                                                                                       (b)

Figure 1 Preemption in UL for one UE
Proposal 1: Different preemption schemes based on schedule type is applied to cancel intra-interference from eMBB to URLLC:
· For grant free transmission carrying URLLC, grant free resource is used to transmit URLLC and grant based resource overlapped with grant free is punctured.
· For grant-based transmission carrying URLLC, it’s better to schedule URLLC in eMBB resource.
Inter-UE interference coordination
1.1 Preemption 
Inter-UE preemption is useful to avoid interference between URLLC and eMBB, then it require UE monitor PDCCH frequently, which consumes battery seriously. However, for UE with URLLC traffic, it is necessary to monitor PDCCH frequently to receive UL grant or DL grant for URLLC; therefore, it is nature to support preemption indication of UL without additional effort. 
There are two schemes on preemption indication: 
One scheme is similar as DL preemption indication. But due to UL preemption is used to stop uplink transmission promptly while DL preemption is used to flush buffer. And the signaling timing and delay requirement is different for UL and DL, so there may be small difference in signaling design between UL and DL preemption. 
Another scheme is similar as CBG transmission indication. Currently, CBG bitfield usually indicates CBG for retransmission to improve retransmission efficiency. However, UL preemption is used to stop uplink transmission, so CBG transmission will indicate which CBG will be stopped and which CBG will still be transmitted in original time-frequency resource.
Proposal 2: Similar as DL, both preemption indication and CBG indication are considered to solve dynamic sharing between eMBB traffic and URLLC traffic from different UE.
1.2 [bookmark: _GoBack]Power control
Power control is also a method for uplink to alleviate the interference from eMBB traffic to URLLC traffic. One method is to increase power for URLLC traffic, which preempts eMBB traffic. Another method is to reduce power for eMBB traffic, which may be preempted. For the first, due to limited power gap between URLLC and eMBB, interference cancellation does not always work, but it is an efficient way that only superposition occurs, additional power will used. For the latter, though power gap between URLLC and eMBB increases and interference cancellation works better, it is not efficient due to lower power is always applied for eMBB, which means lower MCS level and more frequency resource are used regardless of superposition occurs or not. It’s better to design common power control mechanism to support both scheme flexibly. 
One method is to configure separate power parameters separately for URLLC and eMBB. For example, URLLC and eMBB are scheduled in different BWP, whose power parameters are configured independently.
In addition, to avoid inter-cell interference, High power or lower power area need to be exchanged among eNB. 
Proposal 3: Both preemption indications for UL and power control can be considered to alleviate interference from eMBB to URLLC.
Conclusions
In this contribution, we show our views on UL transmission without UL grant with following observation and proposals:
Proposal 1: Different preemption schemes based on schedule type is applied to cancel intra-interference from eMBB to URLLC:
· For grant free transmission carrying URLLC, grant free resource is used to transmit URLLC and grant based resource overlapped with grant free is punctured.
· For grant-based transmission carrying URLLC, it’s better to schedule URLLC in eMBB resource.
Proposal 2: Similar as DL, both preemption indication and CBG indication are considered to solve dynamic sharing between eMBB traffic and URLLC traffic from different UE.
Proposal 3: Both preemption indications for UL and power control can be considered to alleviate interference from eMBB to URLLC.
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