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1. Introduction
In previous meetings, following are agreed relevant to UL inter-UE TX prioritization for URLLC [1]:
	Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
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


In this contribution, we provide our views inter-UE UL multiplexing. Particularly, we propose common signaling design for both UL cancelation scheme and enhanced UL power control scheme.
2. UL cancelation indication
2.1. Group-common DCI design for UL cancelation indication
For UL cancelation indication, group-common DCI would contain information on the time/frequency region to be canceled. If we recall DCI format 2_1 which indicates time/frequency region of no DL transmission, a group-common DCI for UL cancelation could have similar design to DCI format 2_1.
[bookmark: _GoBack]Proposal 1: For uplink inter-UE multiplexing in rel.16, DCI format 2_1 is considered as a baseline of the group-common signaling for UL cancelation indication.
When group-common signaling is used for this method, it is difficult to align same UL BWPs among sharing the same group common channel. This can be done by network configuration, however, it will restrict considerably on UL BWP configuration or grouping UEs to the same group. In this sense, we propose to also consider adopting configurable reference resource in frequency domain. In terms of time resource, UL cancelation indication can refer the resources from the next OFDM symbol of end of PDCCH carrying group common to the OFDM symbol of next PDCCH carrying a group common. Considering processing time on group common and UE processing time to adjust power, additional delay can be also considered so that reference time has some offset from PDCCH carrying a group common signaling.
Proposal 2: The reference frequency location of UL cancelation is configured by higher layer. The reference time domain is determined with consideration of UE processing time.
2.2. UE behavior related to UL cancelation indication
When UE gets indication of UL resource cancelation, the UE behavior on the cancelled resources should be clarified. It is simple to drop ‘entire’ UL transmission in a slot if it’s partially or fully overlapping with indicated resources. However this can be very inefficient particularly if reserved resource spans only one or two OFDM symbols. Alternatively, if phase continuity can be maintained, we can consider to allow discontinuous transmission in time domain where discontinuity should not exceed the number of OFDM symbols to keep the phase continuity. At least when puncturing occurs in the last part of resource, shorter transmission with puncturing in the last few OFDM symbols can be considered. This approach may be possible for PUCCH/PUSCH whereas SRS and PRACH should be entirely dropped. When this approach is used for PUCCH/PUSCH, further consideration on DM-RS handling is necessary. To preserve DMRS resource elements, following options can be considered:
· Option 1: A victim UE assumes that DMRS would not be preempted regardless of puncturing indication. A victim UE transmits DM-RS as scheduled unless the entire transmission is dropped.  
· Option 2: When PI indicates that DMRS symbol/RE is preempted, victim UE drop whole transmission associated with that DMRS. 
As Option 1 limits scheduling flexibility for URLLC, we can simply consider Option 2 if PUCCH/PUSCH can be partially transmitted. 
Proposal 3: Upon receiving a puncturing indication on a resource, 
· For PRACH/SRS
· Drop entire transmission
· For PUCCH/PUSCH
· Further consider dropping overlapping OFDM symbols only as long as puncturing is not overlapping with DM-RS. If puncturing overlaps with DM-RS resource, drop the entire transmission. 
 
3. Enhanced power control for URLLC
To boost transmit power of URLLC, it was agreed to down-select one of three options. For dynamic grant, there are two choices; Option 1 and Option 2. One is adjusting open-loop power control parameter, the other is enhancement for TPC of closed-loop power control. These two options would result in the same gain effectively by careful configuration/indication by gNB. Therefore, there would be no big performance difference between option 1 and option 2 at least for dynamic grant. 
If option 1 is adopted, it is required to indicate power control parameter in a UL grant. So it would increase DCI size of URLLC. Meanwhile, increased TPC range does not always mean increased TPC command bit size. Since the number of entries and power offset of each entry are configurable, it is the choice of gNB whether to increase the number of TPC entries. If we consider that inter-UE multiplexing does not happen always, configurable TPC table is more reasonable option for inter-UE multiplexing. From this point of view and considering specification impact and limited time to discuss, it seems better to choose option 2. 
If we choose option 2 for dynamic grant, there are also two options for configured grant; option 2 and option 3. Option 2 may have no problem since Rel.15 configured grant is already using TPC command for power control. Even if UE has multiple active configured grant, it may not make any changes for power control scheme. When UE received a TPC command, UE applies the TPC command to specific power control loop, not specific PUSCH or resources. Therefore, the actual question are whether to have additional power control loop and whether to configure configured grant with specific power control loop. Configured grant in release 15 already have a parameter to select power control loop and power control scheme in release 15 have two closed power control loop and scalable design. It is hard to find any technical problem on using TPC for multiple active configured grant. If a UE have different TPC table for different service or different grant type, TPC command bit size in group-common DCI can be determined by the largest TPC table.
The benefit of Option 3 is that UL cancelation indication for eMBB can be used as power control for URLLC transmission. By unifying those two signals, Option 3 may bring some benefit in terms of PDCCH blocking issue. However, one thing is that TPC via group common DCI also can be sent to both eMBB and URLLC UE. Moreover, it does not make any sense to prohibit configured TPC table for configured grant though dynamic grant can utilized that. It is not aligned with release 15 principle that configured grant and dynamic grant have no difference on power control scheme.
Based on those situation, we prefer option 2 from listed options for configured grant as well.
Proposal 4: To enhance power control for URLLC, Option 2 is adopted for both dynamic grant and configured grant.
4. Common signaling design for UL cancelation and power control
Up to situation, networks may need to use both schemes for URLLC transmission. For example, when multiple URLLC traffic comes, some URLLC UE could be in power-limited situation. Or, in reverse, some eMBB resource are not able to be cancelled by some reasons. So, network may need to support both signaling at same time. For those case, it would be beneficial to support common signaling for both UL cancelation and power control 
In terms of UE behavior, a group-common DCI for UL cancelation would set uplink transmit power to zero. So, it is also possible to mix up the design of DCI format 2_1 and 2_2 for UL cancelation. For example, a group common DCI may indicates a time/frequency region and a TPC command corresponding to the region. When some time/frequency region is indicated via this DCI, each UE may change TX power of corresponding PUSCH by TPC command. In addition to this, network can turn off eMBB TX power and boost URLLC TX power with single TPC command if separated TPC table is used for eMBB and URLLC like below. By using this kind of table, power control scheme can be applied even if URLLC UE is power-limited.
	TPC command
	 for eMBB [dB]
	 for URLLC [dB]

	0
	0
	3

	1
	-1
	2

	2
	-2
	1

	3
	TX off
	0


Table. 1 an example of separated TPC mapping table
Proposal 5: For UL cancelation indication and power control scheme, it is necessary to investigate common signaling design for reducing signaling overhead and power-limited URLLC UE 
5. Conclusion
In this contribution, we discuss on method for sharing uplink resource between transmissions having different requirements. Our proposals are as follows:
Proposal 1: For uplink inter-UE multiplexing in rel.16, DCI format 2_1 is considered as a baseline of the group-common signaling for UL cancelation indication.
Proposal 2: The reference frequency location of UL cancelation is configured by higher layer. The reference time domain is determined with consideration of UE processing time.
Proposal 3: Upon receiving a puncturing indication on a resource, 
· For PRACH/SRS
· Drop entire transmission
· For PUCCH/PUSCH
· Further consider dropping overlapping OFDM symbols only as long as puncturing is not overlapping with DM-RS. If puncturing overlaps with DM-RS resource, drop the entire transmission. 
Proposal 4: For enhance power control, Option 2 is adopted for both dynamic grant and configured grant.
Proposal 5: For UL cancelation indication and power control scheme, it is necessary to investigate common signaling design for reducing signaling overhead and power-limited URLLC UE 
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