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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK3]In the previous meetings, there were intensive discussions on UL inter-UE multiplexing for URLLC. Following observations and agreements on UL cancellation mechanisms and power control were made in RAN1 AH1901 meeting. In this contribution, we provide our views on potential enhancements for UL inter UE Tx prioritization/multiplexing, including UL cancelation mechanisms for URLLC, UL power control enhancements, and inter-UE multiplexing between grant-based and grant-free transmissions.
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Agreements:
Capture the following in TR 38.824 section 7.2.1“UE UL cancelation mechanisms”
UE UL cancelation mechanism is considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing. Either PDCCH or sequence can be considered as potential options for the UL cancelation indication. If PDCCH is used, either group common DCI or UE-specific DCI can be considered as potential options. If sequence is used, either group common sequence or UE-specific sequence can be considered. The monitoring periodicity for the UL cancelation indication should be configurable by the gNB and UE supporting UL cancelation indication should be able to support more than one monitoring occasions for the UL cancelation indication in a slot. If PDCCH is used, whether the UE PDCCH monitoring capability (number of CCEs/BDs per slot) should be increased is to be further investigated. The UE processing time for UL cancelation indication should be equal or shorter than N2 defined in Rel-15 UE capability#2. Upon detecting an UL cancelation indication, UE cancels the corresponding UL transmission. The corresponding UL transmission may include an on-going UL transmission, or an UL transmission that has not been started. After cancelation, the UE may resume the transmission afterwards as one option, or may not resume the transmission afterwards as another option.

Aim to downselect the option(s) in RAN1#96 as indicated in the above text (including no additional enhancements related to the above options due to this SI)


Agreements:
· Introduce the following TP to the TR:
Enhanced UL power control is considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing. The potential enhanced UL power control may include UE determining the power control parameter set (e.g. P0, alpha) based on scheduling DCI indication without using SRI, or based on group-common DCI indication. Increased TPC range compared to Rel-15 may also be considered. Power boosting is not applicable to power limited UEs.




2. Potential down-selection between UL cancellation and UL power control 
[bookmark: OLE_LINK1]According to previous discussions, UL cancellation mechanism for UL eMBB UEs is identified as one potential enhancement for enhanced inter-UE multiplexing. eMBB UE is indicated to cancel the scheduled UL transmission, which is beneficial to reduce the interference from eMBB UEs to URLLC transmission. Per the observations agreed in RAN1 #AH 1901 meeting, regarding URLLC performance, UL cancellation for eMBB can provide potential gains over the case of multiplexing between eMBB and URLLC UL, especially for URLLC with medium and high MCS levels. Besides, UL cancellation for eMBB UE can improve the performance of system capacity, especially for URLLC UEs with limited coverage. It was also pointed out UL cancellation is not always applicable for eMBB UE since it introduces additional complexity for eMBB UE. 
On the other hand, it was also proposed that the UL power control with power boosting is adopted for URLLC UL. URLLC UE can be indicated to boost its transmission power in case of multiplexing with eMBB. Per the observations in RAN1 #AH 1901 meeting, UL power boosting for URLLC can achieve similar performance for URLLC with low MCS level. Besides, it was pointed out that UL power control can be useful in case of Inter-UE multiplexing between grant-based eMBB and grant-free URLLC transmissions. It should be noted the drawback of UL power boosting for URLLC is it would increase the inter-cell interference and thus may reduce the system overall performance. In addition, as the observations in RAN1 AH1901, interference from eMBB UE would have impact on the performance of URLLC UL even with power boosting for URLLC. In case of UE without power headroom, power boosting for URLLC UL is not applicable, e.g. for UEs in cell-edge.
Above all, there are advantages and disadvantages for either UL cancellation for eMBB or UL power control for URLLC, and each of them has its applicable scenarios and they are complementary to each other. Therefore, it is proposed to support both UL cancellation and enhanced UL power control for inter-UE multiplexing in Rel-16, without down-selection. 
Proposal 1: Support both UL cancellation and enhanced UL power boosting as complementary solutions for inter-UE multiplexing in Rel-16.
3. Performance analysis
In the previous contribution [1], we simulated the link-level performance of URLLC assuming UL cancellation cancelation or UL power control, with MMSE-IRC receiver. It showed that with conservative MCS at 10^-5 BLER target, there are similar performance for URLLC between UL cancellation and UL power control method, while with higher MCS at 10^-5 BLER target, there is about 1.2 dB gain of URLLC performance from UL cancellation, comparing to UL power control with 3dB power offset.
In [2], link level performance of URLLC and eMBB MMSE-SIC receiver was adopted at gNB side. The simulation results showed that for some cases the performance loss between the case with colliding of eMBB and URLLC transmissions and the case with URLLC transmission only can be negligible if MMSE-SIC receiver is used at the gNB. 
As shown in the example in Figure 1, when MMSE-SIC receiver is adopted, gNB may first decode the data of UE1 with higher received SINR treating the signal from other UE as interference. If the data of UE1 is successfully decoded, gNB can cancel the signal of UE1 from the received signal and conduct decoding for the data of UE2 assuming no interference from UE1. In such case, the decoding performance of UE2 can be improved. 


[bookmark: _Ref1116494]Figure 1: Example of MMSE-SIC receiver at gNB side in case of 2 multiplexing UEs
In case of multiplexing between eMBB and URLLC UEs, if the received SINR of eMBB UE is higher than that of URLLC UE, gNB can decode the data of eMBB UE first and cancel the signal from eMBB UE if decoding for eMBB UE is correct. In result, there is no interference from eMBB UE when gNB decodes URLLC UE. Typically, an eMBB transmission could have long duration in time domain for large packet size while URLLC transmission is allocated with short duration for low latency. If MMSE-SIC would be applied, gNB needs to wait for the completion of eMBB transmission reception and eMBB data decoding, before starting to decode URLLC transmission. This will cause larger delay compared to the case of traditional MMSE-IRC receiver.
On the other hand, if the received SINR of URLLC UE is higher than that of eMBB UE, gNB can decode the data of URLLC UE first and cancel the signal from URLLC UE if decoding for URLLC UE is correct. In such case, there is no performance improvement for URLLC transmission. 
Observation 1: In order to achieve the performance gain for URLLC PUSCH by canceling the interference from eMBB PUSCH with MMSE-SIC receiver, the latency of URLLC transmission may be increased.

4. UL cancelation mechanisms
4.1. Physical channel/signal used for the UL cancelation indication 
The UL cancellation indication is transmitted by gNB via DL control channel. Similar to DL pre-emption indication, PDCCH carrying UL cancellation indication can be adopted. An alternative is to transmit UL cancellation indication by a newly design DL channel, e.g. sequence-based DL signal. Sequence-based channel structure is simple for UE detection, while limited payload can be carried for sequence-based channel. Given that the potential payload of UL cancellation indication may include time or frequency resource allocation of a previously scheduled UL transmission, PDCCH carrying the UL cancellation indication is more suitable. Besides, PDCCH carrying the UL cancellation indication has less standardization impact than introducing a new DL signal for UL cancellation indication.
Observation 2:  PDCCH carrying UL cancellation indication has less standardization impact than introducing a new DL signal for UL cancellation indication.
Regarding PDCCH transmission carrying UL cancellation indication, there are two options.
· Option 1: Group common DCI carrying UL cancellation indication
· Option 2: UE-specific DCI carrying UL cancellation indication 
For option 1, a group common DCI carrying UL cancellation indication for a group of UEs is transmitted by gNB. The benefit of group common DCI is reduction of signaling overhead. As discussed above, minimum cancellation time and TA need to be considered when UL cancellation indication is signalled. Since there could be different TA for the group of UEs, it is necessary for gNB to ensure all the UEs in the group have the same understanding after considering their specific TA. In this case, the UE with maximum TA in the group should be satisfied, e.g. the UL cancellation indication should provide sufficient processing time for this UE. A common offset covering the maximum TA in the group can be applied.
Another issue is that there could be false indication for some of the UEs in the group whose scheduled resources are not overlapped with URLLC transmission. To handle the false indication, finer granularity for time domain and/or frequency domain indication can be considered. Besides, similar method as group common TPC signalling can be adopted, where cancellation indication for each UE is separately provided in a group common DCI.
Proposal 2: Group common DCI can be used for UL cancelation indication.
· gNB should ensure sufficient processing time for the UE with maximum TA in the group that monitor the UL cancellation indication UL cancellation indication.
· Cancellation indication for each UE separately provided in the group common DCI can be considered.
For option 2, UL cancellation indication is signalled to the pre-empted eMBB UE by a UE-specific DCI. A UL grant carrying cancellation indication for the pre-empted resources can be used. Alternatively, the UL grant can indicate a new time/frequency resource that is not overlapped with the URLLC transmission, i.e. rescheduling for the previously scheduled PUSCH. UE cancels the previously scheduled PUSCH transmission upon receiving such DCI, e.g. as indicated in the DCI. The UL grant for re-scheduling needs to target at the same HARQ process while allocating a different time domain resource. In such case, a new preparation time K2 for the re-scheduled PUSCH may be needed in the UL grant for re-scheduling. Via UE-specific DCI, gNB needs only to guarantee the processing timeline for the UE receiving the cancellation indication. The drawback is that gNB needs to send multiple UL cancellation indications to multiple UEs that are to be pre-empted. The signalling overhead used for UL cancellation indication may increase.
Proposal 3: UE-specific DCI for UL cancelation may also be considered, by following options
· Option 1: UE-specific DCI to indicate the preempted resources to enable cancellation.
· Option 2: UE-specific DCI to indicate cancellation and to re-schedule a new resource allocation for the preempted eMBB PUSCH.

4.2. UE Processing timeline for the UL cancelation indication
In case of overlapping in time between eMBB and URLLC data transmission, URLLC UL is prioritized when URLLC UL is scheduled on a resource that is allocated to eMBB UL. In this case, gNB needs to signal the affected eMBB UEs by DL control signaling, e.g. UL cancellation indication to stop the collision transmission. Since the UL cancellation indication is transmitted by DL control signaling and the cancellation transmission is in the UL, UE processing time for the UL cancellation should be taken into account, i.e. UE needs a certain timeline for the processing such as UL cancellation indication decoding and UL transmission cancellation. Similar to the case of PUSCH preparation procedure time, UE minimum processing time capability should be considered.
There is a similar case for UE receiving DCI format 2_0 indicating a different slot format to cancel the UL transmission. In Rel. 15, the cancellation preparation time equals to N2 when UE detects DCI format 2_0, i.e. UE does not expect to cancel the transmission in symbols from the subset of symbols that occur, relative to the timing of received DCI format 2_0, after a number of symbols that is smaller than the PUSCH preparation time N2. 
In case of UL inter-UE prioritization for URLLC, the cancellation preparation time needs to be tighter. In the case of dynamic eMBB UL and URLLC UL multiplexing, gNB may need to schedule eMBB UE to transmit UL data with tight processing time, e.g. K2 is scheduled for UE to pursue minimum processing time N2. To facilitate UL cancellation at eMBB UE, the minimum cancellation time for such eMBB UE should be as short as possible, i.e. less than N2 in Rel-15 UE processing time Capability #2.
Proposal 4: For eMBB UEs supporting UL cancellation, minimum UL cancellation time needs to be specified, e.g. as N3, where N3 is less than N2 in Rel-15 UE processing time Capability #2.
· N3 could be a new UE capability.

[image: ]

Figure 2: Example of UL cancellation indication and cancellation timeline for dynamic multiplexing between eMBB and URLLC
Another issue of UL cancellation for eMBB UE is that UL timing advance (TA) may has impact on the UL cancellation. Due to the TA impact, the UL transmission that needs to be cancelled may be earlier, which results in less cancellation time for this UL transmission. 
As in Figure 1, the time relationship among UL grant, UL cancellation indication and scheduled PUSCH is shown. In the figure, for eMBB UE1, K2, time offset between UL grant and scheduled PUSCH, is provided by UL grant in slot n. Due to the impact of TA, the actual processing time for PUSCH preparation, L2’, is less than K2. Meanwhile, gNB needs to ensure UE1 has sufficient time for PUSCH preparation, i.e. L2’ should be no smaller than N2. 
[bookmark: OLE_LINK7]gNB schedules a PUSCH in slot n+K2 for URLLC UE2 on the resources that are already allocated to eMBB UE1. In order to prevent interference to URLLC UE, gNB sends an UL cancellation indication to eMBB UE1 after the UL grant is transmitted. For example, the UL cancellation indication indicates a pre-emption in slot n+K2 by an offset K3. Due to the impact of TA, the actual processing time for PUSCH cancellation, L3’, is less than K3, e.g. L3’ = K3 - TA. 
Proposal 5: For UL cancellation for eMBB UE, impact of minimum UL cancelation time and TA should be taken into account.

4.3. [bookmark: OLE_LINK25]UE related behaviors for UL cancellation indication
4.3.1. UE cancellation behavior
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Upon receiving the UL cancellation indication, UE cancellation behaviors need to be specified. Depending on the timing of receiving UL cancellation indication, the cancellation behaviors could be different. When UL cancellation indication is received before a transmission and cancellation timeline can be met, UE can cancel the eMBB PUSCH with lower priority. Note the eMBB transmission after the overlapping is not resumed.
When UL cancellation UL cancellation indication is received during a transmission, UE may pause eMBB transmission and drop remaining part if cancellation timeline is met.
Proposal 6: Upon receiving the UL cancellation indication, UE cancellation behaviors need to be specified.
· When UL cancellation indication is received before a transmission and cancellation timeline can be met, UE cancels the eMBB PUSCH and does not resume the eMBB transmission after the overlapping part.
· When UL cancellation UL cancellation indication is received during a transmission, UE may pause eMBB transmission and drop remaining part if cancellation timeline is met.

4.3.2. UE monitoring behavior
Two options for monitoring the UL cancellation indication can be considered. 
The first option is that a UL cancellation indication can be transmitted using slot-level monitoring, where the CORESET for UL cancellation indication is located at the beginning of a slot. For this case, UL cancellation indication may be transmitted in the subsequent slot when UL grant is detected. If the time offset between UL grant and the scheduled PUSCH is small, there could be limited UL cancellation time for eMBB UE.
Another option is that a UL cancellation indication is transmitted using mini-slot level monitoring. For this case, the UL cancellation indication can be transmitted within the same slot where UL grant is transmitted. Therefore, it is beneficial for eMBB UE since more cancellation time can be ensured after receiving UL cancellation indication. To limit the blind decoding for UL cancellation indication, the monitoring behaviours, e.g. monitoring occasion and number for blind decoding, should be configurable. Besides, it is important to restrict mini-slot level monitoring is only applied for UL cancellation indication for eMBB UE, to avoid large power consumption for PDCCH monitoring.
Proposal 7: For eMBB UE supporting UL cancellation, UE can be configured with slot-level or mini-slot level monitoring for UL cancellation indication monitoring.
· For mini-slot level monitoring, monitoring occasion and number for blind decoding for UL cancellation indication, should be configurable.
· Note that mini-slot level monitoring is configured for UL cancellation indication monitoring

4.4. UE PDCCH monitoring capability
In NR Rel-15, UE PDCCH monitoring capability in terms of numbers of BDs/CCEs are defined for different cases and subcarrier spaces (e.g., 44BDs/56CCEs for SCS=15KHz), and a UE is not expected to be configured with PDCCH monitoring in CSS(s) for more than what UE can monitor in terms of numbers of BDs/CCEs. As the above description, eMBB UE needs to monitor UL cancellation indication in slot-level or mini-slot level occasion, which means UL cancellation indication will occupy some number of BDs/CCEs especially when UE monitoring the indication in mini-slot level. For example, there are seven mini-slot within one slot, and aggregation level of 8 is assumed, thus at least 7BDs/56 CCEs is needed if UL cancellation monitoring occasion is configured in each mini-slot. Therefore, considering the flexibility of PDCCH configuration, it’s needed to defined an enhanced monitoring capability especially in terms of number of CCEs for eMBB UE. 
Proposal 8: An enhanced PDCCH monitoring capability is needed to be defined for eMBB UE.
· At least an enhanced PDCCH monitoring capability in terms of number of CCEs should be defined.

4.5. UE features to support UL cancallation
As discussed above, for a scheduled eMBB UE to be multiplexed with URLLC transmissions, UL cancellation for a previously scheduled PUSCH transmission is beneficial. For such eMBB UEs, the processing time line for UL cancellation indication and processing timeline to cancel a non-started PUSCH or an on-going transmission would be additional UE capabilities. Besides, mini-slot level monitoring with enhanced number of CCEs is also needed. Compared to Rel.15 eMBB UE features, a couple of new UE capabilities for eMBB UE to support UL cancellation need to be introduced. Given that backward compatibility, supporting UL cancellation indication could be an optional UE features.  
Proposal 9: Supporting UL cancellation indication is an optional UE feature.

4.6. Reliability of UL cancelation indication 
For eMBB UE receiving UL cancellation indication, the reliability of UL cancellation indication should be taken into account, i.e. the reliability of UL cancellation indication should be sufficiently high to ensure not affecting the URLLC UL transmission. In our previous contribution [3], it can be seen from the performance evaluation results that DCI with 15~24 bits payload can achieve up to 10-5 BLER target. It should be also noted that the payload of UL cancellation indication needs to be small to maintain high reliability. 
Furthermore, a URLLC transmission is more likely to be multiplexed with a cell centre eMBB UE who is scheduled with wide frequency bandwidth, while cell-edge eMBB UE is power limited and occupying small frequency bandwidth. Therefore, the reliability requirement of receiving UL cancellation indication for such cell centre UEs can be met due to the good channel condition. 
If there is other issue identified for ensuring the reliability of UL cancellation indication for eMBB UE, low coding rate or higher aggregation level for UL cancellation indication can be considered.
Proposal 10: UL cancellation indication with small payload size is needed.
Proposal 11: Low coding rate or higher aggregation level for UL cancellation indication can be considered to enhance the reliability, if needed.

4.7. Signaling design of UL cancellation indication
4.7.1. Time domain indication
The time domain resources to be cancelled need to be signaled to eMBB UE. By receiving the UL cancellation indication, eMBB UE can be aware of the preempted time domain resources, e.g.  the starting/ending slot or symbol of the preempted resources. To determine the starting/ending position of cancelled time resources, there are following options.
· Option 1: an offset relative to the timing of UL cancellation indication is indicated
· Option 2: Define reference time region and signal an offset relative to beginning of reference time region 
For option 1, an offset can be indicated for UE to determine the cancelled time resources. Similar method as the indication of K2 for dynamic scheduling in UL can be used. The offset can be in unit of slot or symbol offset relative to UL cancellation indication. The offset candidates can be configured by RRC and the actual offset is signaled by UL cancellation indication. 
For option 2, a reference UL time region is defined where the size of reference time region can be configurable or implicitly derived, e.g. based on the monitoring periodicity of UL cancellation indication. Depending on the receiving timing of UL cancellation indication, eMBB UE needs to determine the location of reference UL time region. An offset indicating the start of reference time region can be conveyed by UL cancellation indication or preconfigured by RRC signaling, which needs to take into account potential impact of TA. The start of reference time region could be aligned with the slot boundary.
Within the reference time region, the cancelled time resources are indicated by providing a symbol offset relative to beginning of reference time region. Similar to option 1, the offset candidates can be configured by RRC and the actual offset is signaled by UL cancellation indication.
Proposal 12: Upon receiving UL cancellation indication, UE determines the starting position of cancelled time resources based on following options
· Option 1: an offset relative to the timing of UL cancellation indication 
· Option 2: an offset relative to the timing of reference time region which can be configured by RRC

Regarding the end of cancelled time resources, it can be explicitly indicated by gNB or implicitly determined by UE. For the latter, UE could assume the cancelled time resources from the starting symbol indicated by UL cancellation indication to the end of same slot, or to the end of the reference time region. The implicitly way provides benefit of signaling overhead saving in UL cancellation indication although it may cause false indication issue. It is quite often that UE needs to cancel the whole UL channel once UL transmission cancellation begins.
For the former option, it is useful for the case that there are more than one UL channels in different time resources, where the UL channels are all within the reference time region. If only one of the UL channel is preempted while others are not, explicitly indicating the ending position of cancelled resources would be beneficial to avoid false cancellation. An example is given in the Figure 3. The eMBB UE1 is scheduled to transmit PUSCH 1 and PUSCH 2 in different slots, where partial of PUSCH 1 is indicated to be cancelled by the received UL cancellation indication. If the ending position of cancelled time resources is indicated, eMBB UE1 can transmit PUSCH 2 in the subsequent slot thus false cancellation is avoided.
[image: ]

[bookmark: _Ref510706282][bookmark: OLE_LINK8][bookmark: OLE_LINK11]Figure 3: Example of UL transmission cancellation in the case of eMBB UE with multiple UL channels

Proposal 13: The ending position of cancelled time resources can be explicitly indicated by gNB or implicitly determined by UE.

4.7.2. Frequency domain indication
In frequency domain, there could be no explicit indication in UL cancellation indication. In this case, UE can assume the whole UL BWP in the cancelled time resources are preempted. This is beneficial for signaling overhead reduction while it may increase the possibility of false indication in frequency domain. As for the case in Figure 4, if only one of the UL channel is preempted while others are not, explicitly indicating the frequency domain resources would be beneficial to avoid false cancellation. For example, UL BWP is divided into a number of subsets where UL cancellation indication can indicate the subsets of UL BWP as cancelled frequency resources. In the example of Figure 4, eMBB UE1 can cancel the PUSCH 1 according to the time and frequency indication in UL cancellation indication, while it can transmit the scheduled PUSCH 2 in the subsequent slot due to no overlapping with URLLC transmission.
[image: ]
[bookmark: _Ref521609032][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Figure 4: Example of UL transmission cancellation in the case with different frequency resource

Proposal 14: The cancelled frequency resources can be explicitly indicated by gNB or implicitly determined by UE.

5. UL power control enhancements 
For UL inter-UE multiplexing, power control enhancement can be considered.  Inter-UE multiplexing between grant-based eMBB and grant-free URLLC transmissions is discussed as following. 
5.1. [bookmark: OLE_LINK12][bookmark: OLE_LINK15]Inter-UE multiplexing between grant-based eMBB and grant-free URLLC transmissions
For this case, two alternatives are listed as following  
· Alt 1: eMBB UEs use lower power in the case of overlapping with URLLC resources
· Alt2: Grant free transmission enhancement 
For alternative 1, it is similar to the method of semi-static power control for the case of multiplexing between grant-based UL transmissions as in section 3.1. If eMBB UEs overlap with a configured grant resource, lower power is always used to reduce interference for URLLC UEs. For alternative 2, grant free transmission enhancement can be considered. For example, grant free UL hopping across mini-slot is always enabled to avoid consistent collision, which is beneficial for the potential interference reduction from eMBB UEs. This topic can be discussed in configured grant section.
Proposal 15: For the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE, power control for eMBB UE can be considered. 
· Enhancement for grant-free transmission can also be considered and will be discussed in configured grant section.

6. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on UL inter-UE Tx prioritization for URLLC. The proposals are summarized below.
Observation 1: In order to achieve the performance gain for URLLC PUSCH by canceling the interference from eMBB PUSCH with MMSE-SIC receiver, the latency of URLLC transmission may be increased.
Observation 2: PDCCH carrying UL cancellation indication has less standardization impact than introducing a new DL signal for UL cancellation indication.

Proposal 1: Support both UL cancellation and enhanced UL power boosting as complementary solutions for inter-UE multiplexing in Rel-16.
Proposal 2: Group common DCI can be used for UL cancelation indication.
· gNB should ensure sufficient processing time for the UE with maximum TA in the group that monitor the UL cancellation indication UL cancellation indication.
· Cancellation indication for each UE separately provided in the group common DCI can be considered.
Proposal 3: UE-specific DCI for UL cancelation may also be considered, by following options
· Option 1: UE-specific DCI to indicate the preempted resources to enable cancellation.
· Option 2: UE-specific DCI to indicate cancellation and to re-schedule a new resource allocation for 
the preempted eMBB PUSCH.
Proposal 4: For eMBB UEs supporting UL cancellation, minimum UL cancellation time needs to be specified, e.g. as N3, where N3 is less than N2 in Rel-15 UE processing time Capability #2.
· N3 could be a new UE capability.
Proposal 5: For UL cancellation for eMBB UE, impact of minimum UL cancelation time and TA should be taken into account.
Proposal 6: Upon receiving the UL cancellation indication, UE cancellation behaviors need to be specified.
· When UL cancellation indication is received before a transmission and cancellation timeline can be met, UE cancels the eMBB PUSCH and does not resume the eMBB transmission after the overlapping part.
· When UL cancellation UL cancellation indication is received during a transmission, UE may pause eMBB transmission and drop remaining part if cancellation timeline is met.
Proposal 7: For eMBB UE supporting UL cancellation, UE can be configured with slot-level or mini-slot level monitoring for UL cancellation indication monitoring.
· For mini-slot level monitoring, monitoring occasion and number for blind decoding for UL cancellation indication, should be configurable.
· Note that mini-slot level monitoring is configured for UL cancellation indication monitoring
Proposal 8: An enhanced PDCCH monitoring capability is needed to be defined for eMBB UE.
· At least an enhanced PDCCH monitoring capability in terms of number of CCEs should be defined.
Proposal 9: Supporting UL cancellation indication is an optional UE feature.
Proposal 10: UL cancellation indication with small payload size is needed.
Proposal 11: Low coding rate or higher aggregation level for UL cancellation indication can be considered to enhance the reliability, if needed.
Proposal 12: Upon receiving UL cancellation indication, UE determines the starting position of cancelled time resources based on following options
· Option 1: an offset relative to the timing of UL cancellation indication 
· Option 2: an offset relative to the timing of reference time region which can be configured by RRC
Proposal 13: The ending position of cancelled time resources can be explicitly indicated by gNB or implicitly determined by UE.
Proposal 14: The cancelled frequency resources can be explicitly indicated by gNB or implicitly determined by UE.
Proposal 15: For the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE, power control for eMBB UE can be considered. 
· Enhancement for grant-free transmission can also be considered and will be discussed in configured grant section.
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