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Introduction
In the RAN#84 plenary meeting, the contents of the Rel16 work item for eURLLC has been approved [1], both enhanced power control schemes and uplink cancellation shall be specified for supporting inter-UE multiplexing on shared resources. Text proposals and initial ideas have already been agreed and are captured in TR 38.824[2]. And in RAN1#98, progress has been made on the schemes for UL cancelation and for power control when URLLC is scheduled with a dynamic grant. In this contribution, we focus mainly on UL power control when URLLC is transmitted on a configured grant and we also provide further aspects for uplink cancellation.
[bookmark: _Ref129681832]Overview of the solutions to inter-UE prioritization and multiplexing
Inter-UE uplink prioritization and multiplexing is a complex topic and there are limitations for both the UL power control and the UL cancelation scheme. None of the schemes is a generic solution which is suitable for all use cases. Instead, the two approaches can complement each other.
For UL cancelation, the solution can ensure the performance of URLLC transmissions when multiplexed with eMBB transmissions. But it is not applicable for some scenarios, for example:
· Deployment in TDD: For a UE in TDD mode, the eMBB UE will not be able to transmit uplink traffic and listen to the downlink cancellation signalling at the same time. 
· Applicability on configured grant: It is not possible for the gNB to know in advance whether there will be any URLLC traffic in configured resources. The gNB cannot decide when to send an UL cancelation indication to the eMBB UE to stop its traffic.
· eMBB UEs with different capabilities: R15 UEs cannot monitor UL cancelation. For deployments with only few URLLC UEs but a high number of eMBB UE in the cell, this solutions does not seem to be economical. 
· URLLC with high arrival rate: The UL cancelation would suspend the eMBB transmission frequently which leads to a very low link efficiency. 
[bookmark: OLE_LINK35]As it can be seen from the discussion above, there is a multitude of use cases that cannot benefit from UL cancelation. At least in these situations, an enhanced UL power control scheme should be used instead.
For the enhanced UL power control scheme, other cases might not be appropriate, for example for URLLC UEs at the cell edge when there is not sufficient power headroom. In these cases UL cancellation of the eMBB traffic can be applied.  
Enhanced UL power control mechanism 
Dynamically scheduled URLLC multiplexed with dynamically scheduled eMBB
In RAN1#98, an agreement has been achieved for dynamically scheduled URLLC traffic:
	Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication




It has been made possible to dynamically indicate different sets of power control parameters to the UE. The gNB could pre-configure at least two sets of open-loop power control parameters {P0 andα} for the URLLC UE. Then, which one to use can be indicated by DCI. 
The agreement from RAN1#98 as shown above has still one FFS on the number of bits for indication. At least one bit is needed in the scheduling DCI for the indication of the applicable power control parameter set, one set is used for the URLLC transmission when no power boost is needed and the other set is used when URLLC is overlapping with eMBB and the URLLC transmission power has to be increased. With multiple bits, more than 2 OLPC sets could be defined which would allow for a finer granularity in the URLLC power boost. In our view, 1 bit in the DCI is sufficient, but it has been argued that the eMBB performance could be further improved if the interference caused by URLLC UEs could be controlled with a finer granularity. Therefore, we propose to make the DCI field configurable with 0-2 bits. 
[bookmark: _Ref20478046]Proposal 1: The number of bits being used for the indication of the OLPC set used for UL power boost is configurable between 0 and 2 bits. 
Another issue is if a new RRC parameter is needed for the OLPC set or if the existing Rel-15 parameters can be re-used. In our view, the new OLPC sets that are going to be used for UL power boost should be distinguishable from the legacy OLPC sets. Thus, either a separate RRC parameter for the Rel-16 OLPC sets is introduced or a new RRC parameter that is linking the DCI coding point with the OLPC sets used for power boost is needed.
[bookmark: _Ref20478054]Proposal 2: A new RRC parameter is needed for the UL power boost of URLLC. One of the following options should be supported:
· Opt1: Define a new RRC parameter for the OLPC sets used for power boosting
· Opt2: Re-use the Rel-15 RRC parameter for OLPC also for power boosting, but introduce a new RRC parameter that is linking the DCI coding point(s) with OLPC sets are applied for power boosting. 
URLLC on configured grant multiplexed with dynamically scheduled eMBB
In RAN1#97, three options have been identified for down-selection. Each of the options includes one solution for dynamically scheduled URLLC traffic and for URLLC being transmitted on a configured grant.
	Conclusion:
To down-select from the following options for enhanced power control
· Option 1: Indication of open-loop parameter sets by DCI 
· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission
· FFS At least for single active CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI
· FFS for the case of multiple active CG-PUSCH
· FFS For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH may be same or different
· Option 2: Indication of TPC with increased range by DCI
· For DG-PUSCH, a TPC with increased range is indicated to the UE by the TPC field in scheduling DCI
· FFS At least for single active CG-PUSCH (and potentially also for DG-PUSCH), a TPC with increased range is indicated to the UE by a UE-specific TPC field in group common DCI
·  FFS for the case of multiple active CG-PUSCH
· At least for DG-PUSCH, for a UE, the number of TPC entries (4 or 8) and power adjustment value for each entry is higher layer configured 
· FFS For a UE, the TPC configuration for DG-PUSCH and CG-PUSCH may be same or different 
· Option 3: 
· For DG-PUSCH, use either the solution from option 1 or option 2 for DG-PUSCH as above
· To down-select from option 1 and 2
· FFS At least for single active CG-PUSCH, UE derives the transmissions power based on the time/frequency resource indicated by a group common DCI
· If a CG-PUSCH transmission overlaps with the indicated time/frequency resource, UE use one open-loop parameter set with higher power for the transmission
· If a CG-PUSCH transmission does NOT overlap with the indicated time/frequency resource, UE use another open-loop parameter set with lower power for the transmission
· FFS for the case of multiple active CG-PUSCH
· Note: some companies have concern that this was not captured in the TR as one potential solutions



The importance of URLLC on configured grant multiplexing scenario
The configured-grant resources are set by the gNB to satisfy the URLLC performance requirements on latency and reliability. When URLLC data is available at the UE it shall be possible to send it out in a timely manner.  Configured grant has obvious latency advantages compared to the dynamic grant, but the transmission opportunities for the configured grant can be expected to be located very close to each other in time. It is possible to have no URLLC transmissions on the configured-grant resources for a long period. It would reduce the system efficiency, if these unoccupied resources could not instead be used for dynamic grant eMBB transmissions from other UEs. Therefore, it should be made possible that the gNB can schedule a DG-eMBB transmission fully or partially overlapping with the configured grant resources without impacting the performance of a possible other URLLC transmission. Since the CG-URLLC UE is not aware of other UEs’ scheduling when it will transmit data on its grant-free resources, collisions with other eMBB UEs might happen and this would degrade the URLLC decoding reliability. 
Option 3: Resource indication to the URLLC on configured grant multiplexing
The UE that is operating URLLC on configured grant resources could be configured to monitor a resource indication signal. The resources indication carries information about the time/frequency resources that are occupied by other eMBB UEs. If the configured grant is overlapping with the eMBB resources, the URLLC UE would boost its power in case of a transmission.
The resource indication can be contained in a group common DCI similar to the signaling of DL preemption indication or UL cancelation indication.
[bookmark: _Ref19714563]Proposal 3: In order to support inter UE multiplexing between DG-eMBB and CG-URLLC, RAN1 shall support the following functionality and behavior:
· A GC-DCI for indication of occupied time-frequency resources is defined
· The URLLC UE can be configured to monitor the GC-DCI containing the resource indication
· UE would boost the transmission power if the CG-PUSCH overlaps with the indicated resource， and the UE would use the default transmission power associated with the configured grant, if there is no resource overlap.   
The details of the DCI format and the monitoring periodicity need to be discussed further. Resource indication in GC-DCI is already agreed for the UL cancelation indication. The concept is the same as intended here for the UL power boosting, but the granularity of the time and frequency resources are very different. In UL CI the indicated resources describe an URLLC transmission, thus, the indicated signal is expected to be of contiguous wideband character with a rather short duration in time. For URLLC power boost, on the other hand, the indicated resources can describe multiple simultaneous, possible narrowband, eMBB transmission, each with rather long duration. Thus, the frequency domain resource should be possible to be indicated non-contiguously with a fine granularity, whereas the time-domain resources can be indicated in a rather coarse manner and cover a long duration. The details of the time-domain indication should be discussed further. One possibility would be to configure a timer that describes the start and duration of the applied power boost, or to implicitly define the time domain through the monitoring periodicity of the GC-PDCCH. 
[bookmark: _Ref19714612]Proposal 4: The GC-DCI is indicating the occupied resources in the frequency and time domain as follows:
· Frequency domain: Non-contiguous resource indication with fine granularity. FFS details of granularity, e.g. PRB level or some PRB bundle size
· Time domain: A pre-defined time duration is supported. The details of the time-duration definition are FFS (e.g. explicit definition with a timer or implicit definition e.g. derived from the GC-PDCCH monitoring periodicity) 
This concept of resource indication and CG transmission with power boosting is illustrated in Figure 1 below. At slot “n” the GC-DCI is monitored. The DCI received in slot “n” indicates the green coloured resources in slot “n+1” and in slot “n+2” as being occupied by other UEs’ transmission. The UE compares these resources with its configured resources and detects a resource overlap. In case a URLLC transmission will happen during these slots, the transmission power will be boosted by e.g. 6dB. Note that a URLLC transmission also occurs on the overlapping resources. In slot “n+2” the GC-DCI is monitored again. This time, no overlap with the configured grant resources is detected. Potential URLLC transmissions will use the default power. 
 [image: ]
[bookmark: _Ref14300860]Figure 1 - Power control method for Grant Free case
Option 1 - URLLC on configured grant multiplexing scenario: GC-DCI to indicate OLPC
Another solution for multiplexing between configured grant URLLC and dynamic grant eMBB is an indication of open-loop parameter sets based on group common DCI to URLLC UEs. Configured grant resources could be configured for multiple URLLC UEs to satisfy the latency requirements. With the similar structure of GC-TPC of DCI format 2_2, different blocks in the group common DCI would indicate the UEs to boost power if they have the transmissions overlapping with eMBB PUSCH, or use the default power otherwise. 
One problem with such an approach is that URLLC UEs have to receive another GC-DCI to reduce the transmission power again when there are no overlapping eMBB resources anymore. This increases the control overhead.
[bookmark: _Ref20478810]Observation 1: GC-DCI to indicate OLPC parameters as proposed in Option 1 duplicates the control overhead compared to Option 3. 
System level simulations
To analyze the inter-UE uplink multiplexing between configured grant URLLC transmission and dynamic grant eMBB transmissions, we evaluate 3 different cases:
· Case 1: The eMBB and URLLC are transmitted on orthogonal resources, i.e. eMBB transmissions would not be scheduled on pre-configured grant free resources.
· Case 2: The eMBB transmissions can be scheduled on grant free resources, and a semi-static power control scheme is used for CG transmissions, the CG transmission power is increased by 6dB compare to the URLLC transmission power in Case 1.
· Case 3: The eMBB transmissions can be scheduled on grant free resources, then a dynamic power control scheme is used for the CG transmission. The CG UE is increasing its transmission power with 6dB in case it is using a CG that overlaps with the eMBB resources otherwise the same power as in Case 1 is used. 
We evaluate the URLLC performance according to the ratio of UEs that satisfy the reliability requirement of 1e-5 within the latency budget, and we evaluate the eMBB performance by measuring its UPT. In the system-level simulation, we assume a 7x3 cell deployment. In each cell, 5 URLLC UEs and 2 eMBB UEs are randomly dropped. The eMBB UEs have FTP-3 traffic. The subcarrier spacing is 30 kHz.
Table 1 - The performance of inter-UE multiplexing between grant free URLLC Tx and grant based eMBB Tx
	
	URLLC ratio satisfy 1e-5
	eMBB UPT(Mbps)

	Orth-transmission
	0.93
	1.04

	Semi-static TPC
	0.92
	1.24

	Dynamic TPC
	0.914
	1.51


The best URLLC performance is achieved in Case 1, when eMBB transmissions are not allowed to be scheduled on grant free resources (orthogonal transmissions), in that case 93% URLLC UEs satisfy the requirement of latency and reliability. But for Case 1, the URLLC performance is only very marginally better than for Case 2 and Case 3 even though URLLC transmissions are not interfered by eMBB transmission at all. For case 2, all URLLC transmissions on grant free resources are with higher level power, no matter whether eMBB transmissions are scheduled on the overlapping resource or not. This will increase the inter-cell interference and reduces the eMBB throughput in other cells. For case 3, power adjustment for URLLC transmissions will only occur when they do overlap with eMBB. In all 3 cases, URLLC performance is good enough and very similar. For the eMBB throughput, on the other hand, the performance is degraded significantly in Case 1, nearly 33% worse than for the case when eMBB transmissions are allowed to overlap with grant free resources and when a dynamic power control scheme is used. This again proves that if eMBB is allowed to be transmitted on grant free resources, it would improve the system efficiency significantly.  
[bookmark: _Ref19020745]Observation 2: Dynamic power control of the grant free URLLC UE has a similar URLLC performance as semi-static power control and also as orthogonal-transmission.  At the same time, it shows the best eMBB performance.
To avoid additional specification effort, the signaling mechanism to indicate the occupied resources could use the same framework that is designed for the UL cancellation signaling as described in Section 5. 
UL Cancelation mechanism 
In RAN1 #98 the following agreements have been achieved:
	Agreements:
· Reuse the existing methods for search space configuration to support UL CI monitoring
· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Agreements:
· The UE DCI size budget is not increased by UL CI monitoring
· Further discuss methods to reduce the UE monitoring for UL CI, e.g. 
· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· Conditions for eMBB UE UL CI monitoring:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Option 2: UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 
· Other conditions?
· Others?
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Agreements:
· Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported
· Except:
· SRS can still be transmitted on the non-cancelled symbols (conditioned on if SRS can be pre-empted)
· FFS for the PUSCH repetition (Rel-15 & Rel-16) case
· FFS for the PUCCH repetition case (conditioned on if PUCCH can be pre-empted)
· FFS whether another PUSCH can be scheduled in non-pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
Agreements:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
Agreements:
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
· FFS whether the processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS whether the processing time requirement for UL cancelation indication shorter than N2 as defined in Rel-15 UE cap#2 as can also be supported an UE capability



The detailed design of UL cancelation needs to be discussed considering several factors, such as the details for the cancellation signaling, the PDCCH monitoring burden, which uplink transmissions to cancel and if cancelled, if the transmission should resume and the UE processing time requirement for UL cancelation indication.  
Unified framework for resource indication
Both UL power boost and UL cancellation can use a GC-DCI for resource indication. In order to limit the standardization effort and implementation impact a unified solution should be developed.
· GC-DCI indicates resources (similar to DCI format 2_1)
· Depending on the supported traffic or UE configurations
· Dynamic eMBB PUSCH would be cancelled when overlapping with indicated resources
· CG-URLLC PUSCH would increase power by [6] dB when overlapping with indicated resources
The same DCI can be designed for UL CI and UL power boost. With help of an identifier it should be made possible to distinguish if the DCI is intended for power boosting or for cancelling the uplink transmission. If an eMBB UE receives the indication, and the identifier is for UL cancelation, the UE would stop its on-going transmission. Otherwise, if the identifier is for UL power boosting, the eMBB UE would ignore it. And vice versa for URLLC UEs. Additionally, the identifier for UL power boosting and UL cancelation is important for the UEs that support both eMBB and URLLC services, eMBB transmissions shall avoid unintended power boosting and URLLC transmissions must avoid wrong cancellation. 
The identifier can be a DCI field in the resource indication, which is a simple design to be implemented. But also different DCI sizes could be used to distinguish between UL power boosting and UL cancelation. A drawback of this approach would be, however, that it can have impact on the DCI size budget. Another alternative is to use two kinds of RNTIs. 
[bookmark: _Ref19714916]Proposal 5: RAN1 shall strive for a unified signaling framework to carry resource indication for the case of UL cancellation and enhanced power control for grant-free UEs. 
Potentially cancelable UL transmissions
For PUSCH and PUCCH, the UE should be able to differentiate between the service types of eMBB and URLLC. URLLC transmissions have higher priority than eMBB transmissions, so UL cancelation would cancel eMBB transmissions when it comes to resource collision. For a UE that is supporting both eMBB and URLLC services, it should be able to cancel its eMBB transmissions rather than its URLLC transmissions.
If a PUCCH is scrambled by OCC, when it is partially impacted by UL cancelation, the orthogonality of the remaining PUCCH symbols would be destroyed. Therefore, for most PUCCH formats, upon detecting an UL cancelation, “stop with resuming” should not be supported. But if the PUCCH format has no DMRS or is not scrambled by OCC, then the cancelation rule should be re-considered. This is the case for example for PUCCH format 0. When a PUCCH format 0 includes 2 symbols in the time domain, the carried information in Symbol#2 is identical to the information in Symbol#1. Thus, if one of the symbols of PUCCH format 0 is preempted by UL CI, the other symbol can still be transmitted as normal. For SRS, different symbols are used for the detection of different resources. SRS should be handled in the same way as PUCCH format 0 when it is impacted by UL cancelation. 
[bookmark: _Ref19714949]Proposal 6: PUCCH can be cancelled by UL cancelation indication.
[bookmark: _Ref19714976]Proposal 7: PUCCH format 0 and SRS can still be transmitted on the non-cancelled symbols
The reference uplink resource for UL cancelation may not be of so fine granularity that it can exactly match the URLLC PUSCH. It is possibly larger than the PUSCH duration and then also the beginning of the next eMBB PUSCH could be located inside the reference resource. How to deal with this situation should also be considered. If a part of the next eMBB PUSCH is within the reference resource of UL cancelation, the PUSCH should also be dropped entirely.
[bookmark: _Ref20478661]Observation 3: Coarser granularity of the UL PI might impact multiple consecutive eMBB PUSCH transmissions.
[bookmark: _Ref20478440]Proposal 8: All eMBB PUSCH transmissions within the indicated resources shall be cancelled. 
When UL cancelation is used for periodic UL transmission of configured grant with repetitions, the impacted transmissions can be cancelled. For example assuming that the one repetition is cancelled due to UL CI, then, if the RV of next transmission is not RV0, there is no point in transmitting it even if it is not colliding with another UE’s transmission. Thus, the resuming of configured grant repetition after cancelation should be at the repetition with RV0. However, when UL cancelation is used for dynamic grant PUSCH repetition, the non-cancelled repetitions should still be transmitted.
[bookmark: _Ref19715042]Proposal 9: Configured grant PUSCH repetitions impacted by UL CI should be resumed at the TO with RV0. The non-cancelled dynamic grant PUSCH repetitions should still be transmitted.
Enhancements of non-overlapping #CCEs/#BDs
For some scenarios, especially at lower sub-carrier spacing, multiple monitoring occasions per slot have to be configured for UL CI. In order to ensure a sufficient reliability, the aggregation level should be rather high. Therefore, it has been brought up that the maximum number of non-overlapping CCEs and blind decodes for PDCCH monitoring should be increased.
Because the aggregation level for UL CI is rather large, it will not be possible to fit in many PDCCH candidates in the search space. Thus, the need for blind decodes is rather limited and the available 44 BDs are sufficient, at least for pure eMBB UEs. For UEs supporting eMBB and URLLC, it should be studied further.
[bookmark: _Ref20478463]Proposal 10: For the monitoring of UL CI, there is no need to increase the number of Blind Decodes for UEs that only support eMBB. FFS for a UE that is supporting eMBB and URLLC.
For the maximum number of non-overlapping CCEs, it is not clear if the Rel-15 numbers are sufficient. But as an upper limit it is not required that the eMBB UE has to monitor the UL CI more often than the URLLC UE has to monitor PDCCH for scheduling grants. 
[bookmark: _Ref20478470]Proposal 11: The maximum number of non-overlapping CCEs for monitoring UL CI does not need to be increased beyond the limits that are applicable for URLLC UEs in Rel-16.
UE processing time requirements for UL CI
It has been agreed that the UE processing time for cancelling the uplink transmission shall be equal to N2 (cap#2). This agreement is reasonable, because N2 (cap#2) is the fastest time in which the URLLC UE can start its uplink transmission after the detection of the scheduling grant. Thus, if UL CI is sent at the same time as or earlier than the DCI which is scheduling the URLLC UE, then the eMBB UE can manage to cancel its transmission before the URLLC UE will start.
In the agreement about the UE processing time, there is an FFS if shorter times than N2 (cap#2) shall be supported for cancelling the uplink transmission. A potential advantage of a shorter processing time would be that fewer UL CI monitoring occasions are needed, which would relax the demand for an increased PDCCH monitoring capability. But in order to see some real benefits with this trade-off, it would be required to cut the UE processing by half, which is not feasible from the implementation point of view.
[bookmark: _Ref20478506]Proposal 12: For canceling the uplink transmission in the eMBB UE, there is no need for UE processing times that are shorter than N2(cap#2).
There is another FFS if slower UE processing times than N2 (cap#2) should be supported as a UE capability. We do not see the use case for this capability but are open to discuss it further. From the implementation point of view, this is certainly possible.  
[bookmark: _Ref19715048]Proposal 13: RAN1 should discuss the use cases for supporting UE processing times for UL cancelation that are larger than N2 (cap#2).  
Conclusion
In this contribution, we analyze the possible scenarios and further design details for UL cancelation and UL enhanced power control schemes for inter-UE UL multiplexing between URLLC and eMBB. For the enhanced power control, the solution to multiplexing between configured grant URLLC and dynamic grant eMBB should be specified. We make the following observations and proposals for enhanced UL power control:
Proposal 1: The number of bits being used for the indication of the OLPC set used for UL power boost is configurable between 0 and 2 bits.
Proposal 2: A new RRC parameter is needed for the UL power boost of URLLC. One of the following options should be supported:
· Opt1: Define a new RRC parameter for the OLPC sets used for power boosting
· Opt2: Re-use the Rel-15 RRC parameter for OLPC also for power boosting, but introduce a new RRC parameter that is linking the DCI coding point(s) with OLPC sets are applied for power boosting. 
Proposal 3: In order to support inter UE multiplexing between DG-eMBB and CG-URLLC, RAN1 shall support the following functionality and behavior:
· A GC-DCI for indication of occupied time-frequency resources is defined
· The URLLC UE can be configured to monitor the GC-DCI containing the resource indication
· UE would boost the transmission power if the CG-PUSCH overlaps with the indicated resource， and the UE would use the default transmission power associated with the configured grant, if there is no resource overlap.
Proposal 4: The GC-DCI is indicating the occupied resources in the frequency and time domain as follows:
· Frequency domain: Non-contiguous resource indication with fine granularity. FFS details of granularity, e.g. PRB level or some PRB bundle size
· Time domain: A pre-defined time duration is supported. The details of the time-duration definition are FFS (e.g. explicit definition with a timer or implicit definition e.g. derived from the GC-PDCCH monitoring periodicity)
In RAN1#97 three options have been concluded to solve the multiplexing between CG URLLC and DG eMBB. In option 1, a GC-DCI is used to indicate OLPC parameters explicitly to each UE, in option 2, the TPC range is increased and in option 3, impacted resources are indicated and if the CG overlaps with the indicated resources, the power is increased. We make the following observation.   
Observation 1: GC-DCI to indicate OLPC parameters as proposed in Option 1 duplicates the control overhead compared to Option 3.
We also performed SLS to show the benefits of dynamic power control for grant free. Three schemes have been compared, a) orthogonal scheduling (ideal URLLC), b) semi-static power control (URLLC always transmits with 6dB more when overlapping with eMBB) and c) dynamic power boost, where URLLC power is only increased when it is overlapping with eMBB. Our SLS show that the all cases have basically same URLLC performance, but eMBB performance when dynamic power control is used is outclassing the other schemes. Our results are captured in the following observation:
Observation 2: Dynamic power control of the grant free URLLC UE has a similar URLLC performance as semi-static power control and also as orthogonal-transmission.  At the same time, it shows the best eMBB performance. 
The GC signaling for UL CI and also for URLLC power boost on configured grant, can both be designed to indicate impacted resources within a reference region.   
Proposal 5: RAN1 shall strive for a unified signaling framework to carry resource indication for the case of UL cancellation and enhanced power control for grant-free UEs.
It has also been discussed which other channel besides the PUSCH can be cancelled:  
Proposal 6: PUCCH can be cancelled by UL cancelation indication.
Proposal 7: PUCCH format 0 and SRS can still be transmitted on the non-cancelled symbols
Observation 3: Coarser granularity of the UL PI might impact multiple consecutive eMBB PUSCH transmissions.
Proposal 8: All eMBB PUSCH transmissions within the indicated resources shall be cancelled. 
Proposal 9: Configured grant PUSCH repetitions impacted by UL CI should be resumed at the TO with RV0. The non-cancelled dynamic grant PUSCH repetitions should still be transmitted.
It has been discussed in the last meeting whether the maximum number of CCEs and blind decodes and the UE processing time for UL cancelation should be enhanced. We propose: 
Proposal 10: For the monitoring of UL CI, there is no need to increase the number of Blind Decodes for UEs that only support eMBB. FFS for a UE that is supporting eMBB and URLLC.
Proposal 11: The maximum number of non-overlapping CCEs for monitoring UL CI does not need to be increased beyond the limits that are applicable for URLLC UEs in Rel-16.
[bookmark: _GoBack]Proposal 12: For canceling the uplink transmission in the eMBB UE, there is no need for UE processing times that are shorter than N2(cap#2). 
Proposal 13: RAN1 should discuss the use cases for supporting UE processing times for UL cancelation that are larger than N2 (cap#2).  
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Appendix
Table 3. SLS evaluation assumptions
	Carrier frequency
	4GHz

	Layout
	7 x 3 cell deployment

	Number of UE in a cell
	5 URLLC UEs , 2 eMBB UEs

	BS receiver
	MMSE 

	Simulation bandwidth 
	40 MHz

	SCS 
	30 kHz

	URLLC traffic model
	FTP model 3 

	URLLC packets arrival rate
	120 p/s

	URLLC packet size
	32byte

	URLLC TO
	7 OFDM symbol

	URLLC frequency allocation
	4 PRB

	URLLC transmission MCS
	MCS13 (2, 526/1024)

	eMBB traffic model
	FTP model 3

	eMBB packets arrival rate
	1000p/s

	eMBB packet size
	1000byte
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