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Introduction
In RAN1 94, some agreements on UL inter UE Tx prioritization and multiplexing were achieved in the following [1]:
Agreements:
· RAN1 to study the potential enhancements for UL inter UE Tx prioritization/multiplexing
· Performance study of the enhanced UL inter UE Tx prioritization/multiplexing mechanisms using Re-15 mechanisms as the performance benchmark
· The use cases and scenarios adopted in L1 enhancements for URLLC are considered for the evaluation of UL inter UE Tx prioritization/multiplexing
· Other factors to be considered such as overhead, capability, etc.
· Study the UE UL cancelation mechanisms, including at least the following aspects
· The potential mechanisms may include UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication
· Physical channel/signal used for the UL cancelation indication 
· UE Processing timeline for the UL cancelation indication
· UE monitoring behaviours for the UL cancelation indication
· UE PDCCH monitoring capability, if the UL cancelation indication is by PDCCH
· Methods to ensure the reliability of the indication for UE UL cancelation
· Study the UL power control enhancements
· Study other enhancements for the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE
In this contribution, we shall focus on UL inter UE Tx prioritization and multiplexing, including preemption and power control.
Preemption for grant based transmission
Grant free mechanism reduces resource request process and transmits data promptly. However, grant free consumes lots of time frequency resource, which is low efficiency and may lead inter-UE interference due to non-orthogonal resource allocation. So other low latency technics should be considered to improve system efficiency. Multiple SR configuration specified in Rel 15 is benefit to reduce resource request process and preemption indication make prompt schedule work well. So preemption indication should be studied in Rel16. Some preemption technics have been summarized in agreement in 94 and further analysis is discussed in the following.
1.1 UL cancelation indication
Physical channel/signal 
DL preemption indication can be a start point. But due to UL preemption is used to stop uplink transmission promptly, which means that preemption signaling should be low latency and occur before URLLC transmission. While DL preemption is used to flush buffer, which can endure latency to some extend and can be indicated after URLLC transmission. Therefore, uplink cancelation indication should be more frequent than DL preemption indication. However, frequent blind decoding of PDCCH leads much workload and power consumption for UE supporting eMBB traffic only. Therefore, uplink cancelation indication should be frequent and simple. 
To avoid bling decoding, preconfigured resource for uplink cancelation indication is an effective way. In addition, sequence based signaling is a good choice in terms of signaling reliability and decoding complexity.
UE Processing timeline 
To stop eMBB transmission, monitoring cancelation indication and reaction to cancelation indication need to be performed. However, the processing time to stop eMBB transmission is still shorter than the processing time for monitoring UL grant and preparation for uplink data transmission. If simplified cancelation indication in the above section is applied, processing timeline and complexity of monitoring cancelation indication will reduce further.
UE monitoring behavior and capability
If DCI structure is applied for uplink cancelation indication, then blind decoding is inevitable. While if simplified cancelation indication in the above section is applied, only sequence detection in preconfigured resource is needed. In addition, to avoid interfering URLLC UE, mini-slot level monitoring is necessary.
Proposal 1: Simplified preemption signaling, such as sequence detection in preconfigured resource, is a good choice for UL cancelation indication in terms of signaling reliability and decoding complexity.
1.2 UL continuation indication
UL continuation indication is very similar to UL cancelation indication but delivers to UEs information that the scheduled transmission continues. It can avoid impact from miss detection, but has false alarm issue, which also leads to URLLC service degradation, In addition, UL continuation indication typically consumes more monitoring occasions.
Proposal 2: UL continuation indication is very similar to simplified preemption signaling and reliability also exists and depends on threshold.
1.3 UL re-scheduling indication
Obviously, preemption part needs to be retransmitted later, UL grant for transmission of preemption part is necessary. Therefore, UL grant for re-scheduling can be reused as preemption indication. It could avoid additional signaling design and overhead. 
Physical channel/signal
Generally, UL grant for re-scheduling can be reused as preemption indication directly. However, considering partial preemption cases shown in Figure 1, some enhancements may be discussed. For partial preemption case, there are two schemes for retransmission.


Figure 1 Partial preemption 
Scheme 1: All data retransmit, as shown in Figure 2. For this case, link adaptation can be supported for retransmission. But preemption part and retransmission part is different, so preemption part may need to be indicated in UL grant in addition.



Figure 2 UL re-scheduling indication (All data retransmit)
Scheme 2: Only preempted data retransmit, as shown in Figure 3. For this case, link adaptation can be supported only when retransmission part is made up of integrated CBG(s). However, preemption resource is indicated in terms of time frequency resource, which cannot make sure that preemption part is always made up of integrated CBG(s). So preemption indication needs to be optimized.


Figure 3 UL re-scheduling indication (Only preempted data retransmit)

UE Processing timeline
To stop eMBB transmission, monitoring UL grant for rescheduling and reaction to preemption need to be performed. However, the processing time to stop eMBB transmission is still shorter than the processing time for monitoring UL grant and preparation for uplink data transmission. In addition, UL grant is also used for retransmission, so scheduling time for retransmission needs to be considered before UL grant transmits from gNB.
UE monitoring behavior and capability
For UL grant, PDCCH blind decoding is inevitable. In addition, to avoid interfering URLLC UE, mini-slot level monitoring is necessary. For UE supporting both eMBB and URLLC, mini-slot level monitoring is nature. However, for UE supporting eMBB only, mini-slot level monitoring leads much workload and power consumption, even some eMBB UE is not capable of monitoring preemption signaling. 
Proposal 3: UL grant for re-scheduling can be reused as preemption indication, which can avoid additional signaling design and overhead.
Preemption for grant free transmission
As mentioned before, grant free mechanism is low efficiency. For example, in one grant free resource, lower MCS level, such as QPSK and 1/3 code rate is assumed to meet reliable transmission and 2-symbol duration is assumed to meet low latency. To improve transmission efficiency of grant free, DMRS structure with largest orthogonal port, such as 6 is assumed, then only one symbol in 2-symbol can be used for data transmission.  Then to support 32 bytes (URLLC typical traffic size) transmission, 32 (32*8*3/2/12) PRB needs to be reserved. It means that for 20M system with 100 PRB, 32% resource is reserved for 6 UE, of which traffic does not always occur. 
Therefore, efficiency improvement on grant free is necessary. One solution is multiplexing of grant free transmission and grant based transmission. Different from grant based transmission; grant free transmission is not expectable for gNB. Therefore, how to predict grant free transmission is an issue.
Proposal 4: Grant free mechanism is low efficiency and efficiency improvement is necessary.
Proposal 5: Multiplexing of grant free transmission and grant based transmission is one effective way to improve efficiency of grant free mechanism.
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, as shown in Figure 1
In addition, to avoid inter-cell interference, High power or lower power area need to be exchanged among eNB. 
Proposal 6: Simple scheme, such as BWP-specific power control can be considered for UL inter-UE multiplexing.
Conclusions
In this contribution, we show our views on L1 enhancement for URLLC with following proposals:
Proposal 1: Simplified preemption signaling, such as sequence detection in preconfigured resource, is a good choice for UL cancelation indication in terms of signaling reliability and decoding complexity.
Proposal 2: UL continuation indication is very similar to simplified preemption signaling and reliability also exists and depends on threshold.
Proposal 3: UL grant for re-scheduling can be reused as preemption indication, which can avoid additional signaling design and overhead.
Proposal 4: Grant free mechanism is low efficiency and efficiency improvement is necessary.
Proposal 5: Multiplexing of grant free transmission and grant based transmission is one effective way to improve efficiency of grant free mechanism.
[bookmark: _GoBack]Proposal 6: Simple scheme, such as BWP-specific power control can be consider for UL inter-UE multiplexing.
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