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Introduction
In the RAN#83 meeting, it was approved to specify enhanced scheme for inter UE Tx prioritization/multiplexing in the eURLLC WID[1], with the understanding that both UL cancelation scheme and enhanced UL power control scheme as described in [2] should be taken into account. During the RAN1#98 meeting, the following agreements were reached[3]. 
	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:
· [bookmark: OLE_LINK1]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 
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



In this contribution, further details of UL cancelation mechanism and enhanced power control mechanism are described. 
Details of UL cancelation mechanism
Time domain indication granularity of UL CI
UL CI is used for indicating cancelation resource, on which has been scheduled for URLLC services. So the better match between resource indicated in UL CI and the resource scheduled for URLLC services, the higher accuracy can be obtained for the cancelation action. 
URLLC UEs are randomly distributed at both center and edge in a cell. For cell center UEs, it is reasonable to allocate a ‘thin-tall’ type of time-frequency resource for latency reduction. While for URLLC UEs located at the edge of the cell which subject to greater inter-cell interference and larger path loss, higher power is expected to meet the reliability requirement. It tends to allocate less frequency resource to such UEs due to power limitation issue, instead more symbols have to be scheduled to them. Then, a ‘fat-short’ type of time-frequency resource is more suitable for cell edge UEs. As a result, dynamic scheduled resources are different between cell center UEs and cell edge UEs. 
Furthermore, different use cases were identified for URLLC services, such as, power distribution, factory automation, transport industry, etc. In accordance with different traffic characteristics, different resource allocation are required for different use cases. For example, service with larger packet size and higher reliability requirement expects more resource allocation comparing with smaller packet size or lower reliability requirement. In the actual network deployment, various URLLC services are coexistent in one cell, as which is also considered by multiple active CG resource configurations topic. In order to make better use of spectrum resources and meet the requirements of different scenarios, the gNB needs to schedule different resources for URLLC UEs in different scenarios.
Observation 1: Different resource allocation patterns are coexisting in one cell for serving URLLC UEs with different service requirements and different locations.


Figure-1 Unmatched indication granularity between UL CI and URLLC scheduling
As shown in Figure-1, the scheduled resource in red box for different URLLC UEs are changing dynamically from case to case. If the time domain pattern(e.g. {7, 7}OS in one slot) of the UL CI is configured by the RRC as shown in Figure-1, more eMBB in RUR #2 will be discarded due to unmatched time domain pattern between UL CI and actual URLLC scheduling, which is not appropriate. A dynamic indication of the time domain pattern in UL CI is desired. As shown in Figure-2, the cancelation resource indication time domain pattern is {7, 7}OS in RUR #1 and {2, 2, 2, 2, 2, 2, 2}OS in RUR #2. It is more consistent with the actual resource scheduled for URLLC. A false cancelation of eMBB transmission will be avoided and a better performance can be expected. 
For the UL CI, 2 or 3 bits in DCI can be introduced to dynamically indicate the time domain pattern from a predefined pattern set. 


Figure-2 Dynamic indicated time domain pattern for cancelation resource indication
Proposal 1: NR should support dynamic indication of the time domain pattern within reference uplink resource in UL CI. 
Time/frequency resource indication methods
There are several methods for time/frequency resource indication now. We summarize them as follows: 
· Option 1: 1-D bitmap indication
· Option 2: 2-D bitmap indication
· Option 3: Combination of 1-D bitmap and 2-D bitmap indication
· Option 4: SLIV indication
For describing and comparing the above options, the maximum overhead of cancelation resource indication in UL CI is assumed as 23 bits for example. 
· Option 1: 1-D bitmap indication
Time and frequency domain are indicated by a 1-D bitmap respectively in option 1. 
· A1×M is 1-D bitmap for time domain indication, where M is the bit size of time domain indication. 
· B1×N is 1-D bitmap for frequency domain indication, where N is the bit size of frequency domain indication. 


Figure-3 Resource indicated by 1-D bitmap indication
A finer frequency resource indication granularity can be expected by option 1 at the expense of the time domain occasions sharing a same frequency indication, which may cause many resources are canceled falsely. The issue will become very serious if different frequency locations are allocated for different occasions. As an example shown in Figure-3, M=7 and N=16, then the total bit-number is M+N=23. The time-frequency resource in blue dashed box are indicated by option 1. However, only the resource in red box is scheduled for URLLC UEs. 
Observation 2: The false cancelation issue may be caused by different time domain occasions sharing a same frequency indication in 1-D bitmap indication. The issue will become very serious if different frequency locations are allocated for different occasions.
· Option 2: 2-D bitmap indication
Time-frequency resource is indicated by 2-D bitmap in option 2. 
· CM×N is 2-D bitmap for time and frequency domain indication, where M is the bit size of time domain indication and N is the bit size of frequency domain indication. 


Figure-4 Resource indicated by 2-D bitmap indication
The indication bits are allocated to each occasion uniformly no matter whether the occasion contains cancelation resource or not. Then, only a relatively coarse granularity can be provided especially for frequency resource indication by this option. It will bring false cancelation in the frequency domain with a very high probability as shown in green box shown in Figure 4. 
Observation 3: For 2-D bitmap indication, a relatively coarser frequency domain indication granularity will bring false cancelation in the frequency domain with a very high probability.
· Option 3: Combination of 1-D bitmap and 2-D bitmap indication
Time domain are indicated by a 1-D bitmap, and the time-frequency resource corresponding to the occupied time domain occasions is indicated by a 2-D bitmap in option 3. 
· A1×M is 1-D bitmap for time domain indication, where M is the bit size of time domain indication. 
· Cm×n is 2-D bitmap for the occupied time domain and frequency domain indication, where m is the number of the occupied time domain occasions and n is the bit size of frequency domain indication. 


Figure-5 Resource indicated by combination of 1-D bitmap and 2-D bitmap indication
The overhead of this option is M+m×n. As shown in  Figure-5, compared with option 1, this method can accurately indicate time resources in different occasions which reduces false indication. On the other hand, compared with option 2, it can make the frequency domain indication granularity finer without additional overhead when m is small. As shown in Figure-5, M=7, n=8 and m=2, then the total bit-number is 7+2×8=23. 
Observation 4: For the combined indication method of 1-D bitmap in time domain and 2-D bitmap only for occupied time domain occasions,
· a more accurate indication of time resources in different occasions compared to 1-D bitmap, and
· a finer frequency domain indication granularity can be expected in most of cases compared to 2-D bitmap.
· Option 4: SLIV indication
Time and frequency domain are indicated by SLIV respectively in option 4. 


Figure-6 Resources indicated by SLIV indication
The clear drawback of this option is it can only indicate continuous cancelation resource in both time and frequency domain. Considering discontinuous scheduled resources as shown in Figure-6, plenty of resources in green box will be canceled falsely. It causes serious impact on the performance of eMBB services, which is unacceptable. 
Observation 5: A big impact on eMBB performance is expected by using continuous cancelation resource indication. 
Based on the discussion above, we have the following proposal. 
Proposal 2: For UL cancelation resource indication, RAN1 should support a combined indication method of 1-D bitmap in time domain and 2-D bitmap only for occupied time domain occasions. 
Time domain size of RUR
As shown in Figure-7, a resource region in which the resource occupation indicated by the UL CI could be defined. The resource region is somewhat similar to the reference downlink resource (RDR). We call it as reference uplink resource(RUR) in this contribution. 
Naturally, the minimum size of RUR in the time domain is equal to monitoring periodicity of UL CI. And it can also be defined as a multiple of monitoring periodicity of UL CI. In Figure-7, the size of RUR is defined as three times of monitoring periodicity of UL CI. Then, CI2 can be saved in case of there is no additional URLLC scheduling between CI1 and CI2. 
Observation 6: The size of RUR in the time domain can be defined as a multiple of monitoring periodicity of UL CI for signaling overhead reduction. 


Figure-7 RUR with a multiple of monitoring periodicity size
Proposal 3: The size of RUR in the time domain can be defined as a multiple of monitoring periodicity of UL CI. 
Conditions for eMBB UE monitoring UL CI 
During RAN1#98 meeting, conditions for eMBB UE monitoring UL CI were discussed. Two options were listed for UL transmission with associated PDCCH as follows, Option 2 was also proposed for UL transmission without 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.
[bookmark: _GoBack]In the example shown in Figure-8, only CI2 and CI3 need to be monitored. However, for Option 1, many invalid UL CI will also be monitored between UL grant for eMBB and CI2 if a large value of K2 for eMBB PUSCH transmission is configured. For Option 2, the eMBB UE may miss some indispensable UL CI, e.g. CI3. 
Observation 7: For conditions of eMBB UE monitoring UL CI, neither option 1 nor option 2 listed in RAN1#98 can give an accurate range for UL CI monitoring. Other methods should be further considered. 
Each UL CI maps to a RUR, in which the scheduled resource of URLLC is indicated by the UL CI to eMBB UE. For example, upon detecting an UL CI on a PDCCH monitoring occasion, the time region of corresponding RUR starts from X symbols after the ending symbol of the PDCCH carrying the UL CI, where X is the minimum processing time for UL CI. So, as long as an UL transmission with or without associated PDCCH locates in one or more RURs, the eMBB UE should monitor all UL CIs corresponding with the one or more RURs. 
Figure-8 gives an example under the configuration of non-overlapping RURs. As shown in yellow box, scheduled eMBB PUSCH are overlapping with both RUR2 and RUR3. Then, UL CI2 and UL CI3 should be monitored by eMBB UE accordingly. 


Figure-8 Example of non-overlapping RURs
Figure-9 gives another example under the configuration of overlapping RURs. As shown in yellow box, scheduled eMBB PUSCH are overlapping with RUR1, RUR2 and RUR3. Then, according to the same rule, UL CI1, UL CI2 and UL CI3 should be monitored by eMBB UE accordingly. 
Considering to further save UL CI monitoring overhead, UL CIs corresponding with the later RUR can be defined as mandatory UL CIs for monitoring to determine preempted resources within the overlapping part of at least two RURs. In Figure-9, the first two symbols of eMBB PUSCH is located within the overlapping part of RUR1 and RUR2, UL CI2 should be monitored. For the last two symbols of eMBB PUSCH, it is located within the overlapping part of RUR2 and RUR3, UL CI3 should be monitored. 


Figure-9 Example of overlapping RURs
Proposal 4: For both cases of UL transmission with and without associated PDCCH, the follow UL CI monitoring conditions should be considered, 
· In the case of non-overlapping RURs configuration, the UL CI corresponding with one RUR in which the eMBB UL transmission located should be monitored; 
· In the case of overlapping RURs configuration, the UL CI corresponding with the later RUR should be monitored to determine preempted resources within the overlapping part of at least two RURs.
UE processing time requirement for UL CI
In RAN1#98 meeting, the UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported. It is still an FFS on whether to support the processing time requirement for UL cancelation indication larger than or shorter than N2 as an UE capability. 
If only the UE processing time requirement N2 for UL cancelation indication is supported, the configuration of search space for UL CI will be restricted to align with scheduling DCI of UL URLLC. Otherwise, it will be no time for canceling the eMBB transmssion on resources preempted by URLLC PUSCH with N2. It is a quite strict limitation for configuration of search space of UL CI. Furthermore, it may raise PDCCH blockage by carrying UL CI and UL URLLC scheduling DCI within a same monitoring occasion. 
Observation 8: It is a quite strict limitation for configuration of search space of UL CI if only the UE processing time requirement N2 for UL cancelation indication is supported. 


Figure-10 UE processing time requirement for UL cancelation indication 
As shown in Figure-10, if a shorter UE processing time requirement, e.g. N3 for UL cancelation indication is supported. A greater flexibility can be provided for search space configuration. That is, there is enough time for canceling eMBB transmission as long as the ending symbol of UL CI is located in the flexible range. 
Proposal 5: The processing time requirement for UL cancelation indication shorter than N2 can be supported as an UE capability. 
Non-preempted resource after preempted range
Figure-11 gives an example of canceling an on-going eMBB UL transmission. The scheduling granularity for eMBB is typically set to slot level(e.g. 14OS). While for URLLC traffic, mini-slot(e.g. 2OS) scheduling as shown in red dotted box is used in order to achieve latency reduction. Then, the fifth and sixth symbols of eMBB transmission are preempted. One remaining issue is how to reuse the non-preempted resource after preempted range. 


Figure-11 Resuming issue of UL cancelation mechanism
It is obvious that resources efficiency of the preempted eMBB UE will be significantly influenced if only cancelation without resuming is supported. Then, generating a new TB by the preempted eMBB UE after receiving UL CI and transmitting it in the non-preempted resource can be considered as a way. There will be no phase continuity issue and performance influence to the preempted eMBB UE will be reduced to some extent. 
No new UL grant is needed for the new TB due to most grant information in the original UL grant can be reused. Some other fields, e.g. time/frequency domain resource allocation can be deduced from the original allocation and UL CI. 
Proposal 6: For improving resource efficiency, the preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant. 
Impact to a different carrier due to UL cancelation
Similarly with DL PI, cancelation resource of different carriers can be indicated via  independent cancelation indication field within a UL CI. 
If the UL transmission in one carrier group is canceled by UL CI, transmission power originally reserved for this UL transmission can be retrieved. And the retrieved power can be reallocated to UL transmission in the same carrier group under the case of semi-static power sharing or UL transmission in either the same carrier group or different carrier group under the case of dynamic power sharing. 
Proposal 7: If the UL transmission in one carrier group is canceled by UL CI, transmission power originally reserved for this UL transmission can be retrieved and reallocated to UL transmission in the same carrier group or different carrier group. 
Details of enhanced UL power control mechanism
Enhanced UL power control for DG-PUSCH
A separate field than SRI was agreed to introduce in scheduling DCI for indicating open-loop parameter set for DG-PUSCH transmission[3]. The open-loop parameter set indicator field can be called as OLI for convenience. 
Striving for saving overhead of scheduling DCI, the OLI with 1bit is enough for indicating different open-loop parameter sets according to whether multiplexing between DG-PUSCHs or not. That is, two different open-loop parameter sets can be configured to URLLC UE via RRC signaling, one should be selected based on the OLI in scheduling DCI. 
Proposal 8: Support 1bit open-loop parameter set indicator field in scheduling DCI. 
Another issue is how to configure OLI field. A straightforward way is reusing existing high layer parameter P0-PUSCH-AlphaSet and enlarging configurable number by twice. Then, each SRI value respects two sets of open-loop parameter. OLI is used for indicating one from the two sets of open-loop parameter. The drawback is a larger RRC overhead for open-loop parameter set configuration. 
For multiplexing based power control, it is reasonable and sufficient way by increasing P0 only. So using OLI for indicating an P0 offset can be considered as another way. Then, a new high layer parameter something like deltaP0 can be introduced for configuring different values of P0 offset. And OLI is used to indicate a specific value for adjusting open-loop parameter. 
Proposal 9: The following options can be further considered for OLI related configuration in high layer signaling, 
· Option1: Reusing existing high layer parameter P0-PUSCH-AlphaSet and enlarging maxNrofP0-PUSCH-AlphaSets
· Option2: defining a new high layer parameter for indicating P0 offset.
Enhanced UL power control for CG-PUSCH
For CG-PUSCH, the following options of enhanced UL power control mechanism can be summarized according to discussion in RAN1#98[5]: 
	For both single and multiple active CG-PUSCH cases, discuss and down-select from the following options 
· Option 1: Group common DC based power control solutions
· Option 1-1: Indication of open-loop parameter set based on UE-specific/configured grant specific indication fields in group common DCI
· Option 1-2: Increased TPC range for GC-PDCCH based on UE-specific/configured grant specific indication fields in group common DCI
· Option 1-3: UE boost the transmission power if the CG-PUSCH transmission overlaps with the time and frequency resource indicated by the group common DCI (may reuse the GC-PDCCH for cancelation indication) 
· Option 2: UE rate match CG-PUSCH around the time/frequency resource indicated by GC-PDCCH


For CG URLLC UE, it is possibly configured with multiple CG configurations to support either different services or enhancement to reliability and latency. Since the frequency range of RUR is normally the same as the bandwidth part, so multiple active CG-PUSCH configurations in one RUR shall be taken into account for the design of enhanced power control. 
For supporting multiple active CG-PUSCH configurations in option 1-1 and option 1-2, each active CG-PUSCH configuration of each URLLC UE should be indicated independently, i.e. a UE-CG specific field should be defined in the group common DCI. Considering that there are up to 12 active CG-PUSCH configurations in one cell, the signaling overhead of the group common DCI will become uncontrollable and unacceptable.
Option 1-3 is the only option which can support both single and multiple active CG-PUSCH configurations by using the same DL signalling. For resource indication of option3, the overhead of group common DCI is only related to the resource indication method itself regardless how many multiple active CG-PUSCH are within one RUR. So option3 has a better scalability on supporting multiple active CG-PUSCH configurations. 
Observation 9: Option 1-3 can support both single and multiple active CG-PUSCH configurations by using the same DL signalling. 
Furthermore, for option 1-3,  resource scheduled for eMBB transmission can be indicated to grant-free UE via a UL CI, and a same signalling architecture with UL cancelation mechanism discussed in section 2 can be reused here, and hence less standardization effort can be expected. 
Proposal 10: Resource scheduled for eMBB transmission can be indicated to grant-free UE via a UL CI, and a same signalling architecture with UL cancelation mechanism can be reused
Proposal 11: For CG-PUSCH, enhanced UL power control mechanism by option 1-3 should be supported, i.e. boosting the transmission power if the CG-PUSCH transmission overlaps with the indicated time and frequency resource. 
In the following, we provide an example for option 1-3 discussed above. As shown in Figure-12, resource scheduled for eMBB transmission can be indicated to grant-free UE via a UL CI. Then, grant-free UE can select one of CG resources according to the resource indication in UL CI. For example, the CG resource not been scheduled for eMBB have high priority. It will be beneficial for both performance of eMBB and URLLC transmission. 
It is appropriate to configure multiple active CG resources in the same time domain location. So that there will be no latency influence caused by such cancelation. 

Figure-12 CG resource selection of URLLC transmission basing on UL CI
If all CG resources have been scheduled for eMBB, URLLC UE can select one of the CG resources and boost its transmission power according to predefined power control parameters. 
Then, a combination mechanism of UL cancelation and power control can be implemented as follows, 
Step 1. Configuration for URLLC UE via RRC signaling: 
· multiple active CG-PUSCH configurations, e.g. CG configuration#1 and CG configuration#2. 
· two sets of power control parameters, e.g. open-loop power control parameter set{P0 and alpha}#1 and {P0 and alpha}#2. 
Step 2. Resource indication via a group common DCI: 
· Resource scheduled for eMBB can be indicated to URLLC UE though a group common DCI. 
· Design of UL CI as described in section 3.1 can also be reused here. 
Step 3. CG configuration and power control parameters determination of grant-free URLLC transmission: 
· The UE can select either CG configuration#1 or CG configuration#2, for example, the non-overlapping CG resource can be selected with high priority. 
· When the CG-resource selected by URLLC UE has been scheduled for eMBB transmission, i.e., overlapping with the resource indicated in the UL CI, one of open-loop power control parameter sets e.g, {P0 and alpha}#1 should be selected. 
· Otherwise, power control parameter set {P0 and alpha}#2 should be selected. 
Consideration on cancelation of other eMBB UL signals/channels
PRACH or MSG3 PUSCH is used by UE to perform initial access. At that time, the UE may not be able to monitor UL cancellation indication if we don’t want to increase the payload of SIB1 or MSG2 to accommodate the configuration of group common DCI for UL cancellation indication. Meanwhile, PRACH and MSG3 PUSCH transmission is usually performed in initial UL BWP, so the collision between them and URLLC can be avoided by proper network configuration. Therefore, we think it is not necessary to consider the cancellation of PRACH transmission. 
For PUCCH with CSI, a potential higher latency for eMBB PDSCH transmission may be the main impact of CSI cancelation since gNB may wait a later CSI for determining PDSCH scheduling. It seems not a serious issue considering that eMBB is not a latency sensitive service. So it is reasonable to support to cancel PUCCH with CSI in case of collision with URLLC PUSCH. 
For SRS, it is a similar issue as cancelation of PUCCH with CSI. It is mainly affect the latency of eMBB PUSCH transmission, and also eMBB PDSCH transmission if beam correspondence is supported. The cancelation of SRS should also be supported. 
For ACK/NACK in PUCCH or PUSCH, it may be required to reschedule and re-transmit all relevant PDSCHs if the ACK/NACK is cancelled. So, an effective mechanism for re-transmiting cancelled ACK/NACK should be supported first. Otherwise, it is better to not preempt such transmission at all. 
Proposal 12: For other eMBB UL signals/channels potential collision with URLLC, 
· Support to cancel PUCCH with CSI, SRS; 
· Support to cancel ACK/NACK in PUCCH or PUSCH, 
· FFS: retransmission of ACK/NACK. 
· It is not necessary to consider the cancellation of PRACH transmission.
If cancelation of eMBB UL signals/channels other than grant based PUSCH is supported, the same UL cancelation mechanism with UL CI should be considered. 
Proposal 13: Striving for a unified signaling framework for canceling all potential types of eMBB UL transmission. 
Conclusion
According to the analysis given above, we have the following observations and proposals:
Observation 1: Different resource allocation patterns are coexisting in one cell for serving URLLC UEs with different service requirements and different locations.
Observation 2: The false cancelation issue may be caused by different time domain occasions sharing a same frequency indication in 1-D bitmap indication. The issue will become very serious if different frequency locations are allocated for different occasions.
Observation 3: For 2-D bitmap indication, a relatively coarser frequency domain indication granularity will bring false cancelation in the frequency domain with a very high probability.
Observation 4: For the combined indication method of 1-D bitmap in time domain and 2-D bitmap only for occupied time domain occasions,
· a more accurate indication of time resources in different occasions compared to 1-D bitmap, and
· a finer frequency domain indication granularity can be expected in most of cases compared to 2-D bitmap.
Observation 5: A big impact on eMBB performance is expected by using continuous cancelation resource indication. 
Observation 6: The size of RUR in the time domain can be defined as a multiple of monitoring periodicity of UL CI for signaling overhead reduction. 
Observation 7: For conditions of eMBB UE monitoring UL CI, neither option 1 nor option 2 listed in RAN1#98 can give an accurate range for UL CI monitoring. Other methods should be further considered. 
Observation 8: It is a quite strict limitation for configuration of search space of UL CI if only the UE processing time requirement N2 for UL cancelation indication is supported. 
Observation 9: Option 1-3 can support both single and multiple active CG-PUSCH configurations by using the same DL signalling. 

Proposal 1: NR should support dynamic indication of the time domain pattern within reference uplink resource in UL CI. 
Proposal 2: For UL cancelation resource indication, RAN1 should support a combined indication method of 1-D bitmap in time domain and 2-D bitmap only for occupied time domain occasions. 
Proposal 3: The size of RUR in the time domain can be defined as a multiple of monitoring periodicity of UL CI. 
Proposal 4: For both cases of UL transmission with and without associated PDCCH, the follow UL CI monitoring conditions should be considered, 
· In the case of non-overlapping RURs configuration, the UL CI corresponding with one RUR in which the eMBB UL transmission located should be monitored; 
· In the case of overlapping RURs configuration, the UL CI corresponding with the later RUR should be monitored to determine preempted resources within the overlapping part of at least two RURs.
Proposal 5: The processing time requirement for UL cancelation indication shorter than N2 can be supported as an UE capability. 
Proposal 6: For improving resource efficiency, the preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant. 
Proposal 7: If the UL transmission in one carrier group is canceled by UL CI, transmission power originally reserved for this UL transmission can be retrieved and reallocated to UL transmission in the same carrier group or different carrier group. 
Proposal 8: Support 1bit open-loop parameter set indicator field in scheduling DCI. 
Proposal 9: The following options can be further considered for OLI related configuration in high layer signaling, 
· Option1: Reusing existing high layer parameter P0-PUSCH-AlphaSet and enlarging maxNrofP0-PUSCH-AlphaSets
· Option2: defining a new high layer parameter for indicating P0 offset.
Proposal 10: Resource scheduled for eMBB transmission can be indicated to grant-free UE via a UL CI, and a same signalling architecture with UL cancelation mechanism can be reused
Proposal 11: For CG-PUSCH, enhanced UL power control mechanism by option 1-3 should be supported, i.e. boosting the transmission power if the CG-PUSCH transmission overlaps with the indicated time and frequency resource. 
Proposal 12: For other eMBB UL signals/channels potential collision with URLLC, 
· Support to cancel PUCCH with CSI, SRS; 
· Support to cancel ACK/NACK in PUCCH or PUSCH, 
· FFS: retransmission of ACK/NACK. 
· It is not necessary to consider the cancellation of PRACH transmission.
Proposal 13: Striving for a unified signaling framework for canceling all potential types of eMBB UL transmission. 
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