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Introduction
We had achieved some agreements around UL inter UE Tx prioritization/multiplexing of transmissions with different reliability requirements as listed below in the previous meetings [1].
RAN1 94 Agreements:
· RAN1 to study the potential enhancements for UL inter UE Tx prioritization/multiplexing
· Performance study of the enhanced UL inter UE Tx prioritization/multiplexing mechanisms using Re-15 mechanisms as the performance benchmark
· The use cases and scenarios adopted in L1 enhancements for URLLC are considered for the evaluation of UL inter UE Tx prioritization/multiplexing
· Other factors to be considered such as overhead, capability, etc.
· Study the UE UL cancelation mechanisms, including at least the following aspects
· The potential mechanisms may include UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication
· Physical channel/signal used for the UL cancelation indication 
· UE Processing timeline for the UL cancelation indication
· UE monitoring behaviours for the UL cancelation indication
· UE PDCCH monitoring capability, if the UL cancelation indication is by PDCCH
· Methods to ensure the reliability of the indication for UE UL cancelation
· Study the UL power control enhancements
· Study other enhancements for the multiplexing between a grant-based UL transmission from a UE and a grant-free UL transmission from another UE
RAN1 94bis Agreements:
· Potential UL power control enhancements are to be studied further:
· Enhanced dynamic power boost for URLLC UE
· Dynamic change of power control parameters, e.g. P0, alpha without SRI configured
· Enhanced TPC, e.g. increased TPC range, finer granularity
· Currently, the need of URLLC UE power change during one transmission instance is not envisioned
· Study the Enhanced dynamic power boost for URLLC UE, including at least the following aspects
· Feasibility of boosting UE power in power limited or interference limited scenarios
· Physical channel/signal used for the signalling 
· UE Processing timeline for the signalling
· UE monitoring behaviours for the signalling
· UE PDCCH monitoring capability, if the signalling is by PDCCH
· Methods to ensure the reliability of the signalling
· Type of gNB receiver should be reported
· Note:
· Other power control enhancements are not precluded. 
· No change of eMBB UE power control scheme is assumed in this study.

[bookmark: _GoBack]In this contribution, we provide our considerations on options to support dynamic resource sharing between eMBB UL and URLLC UL from different UEs. This is revised from R1-1813063.
Discussion
It had been discussed two options to support dynamic resource sharing between eMBB UL and URLLC UL during the last meeting. Option 1 is eMBB UE cancels UL transmission when an indication is detected, and Option 2 is UL power control method. We give some considerations for these two options.
UE UL cancelation mechanisms
Some mechanisms have been discussed in the previous contributions:
Alt1: UL cancelation indication. A Rel-16 UE may be indicated by gNB to cancel part or whole of a previously scheduled UL transmissions [2]
Alt 2: UL continuation indication. A Rel-16 UE may be indicated by gNB to continue or stop a previously scheduled UL transmission [3]
Alt 3: UL re-scheduling. A Rel-16 UE may be indicated by a re-scheduling grant or indication to cancel a previously scheduled UL transmission and start another UL transmission on a different time/frequency resource
UE UL cancelation mechanisms are methods similarly as DL pre-emption, but some aspects need to discuss separately since the different requirements for DL pre-emption and UL pre-emption. Such as UE processing timeline, monitoring behaviours, and signalling etc.
Physical channel/signal used for the UL cancelation indication
There are two alternatives for PI signalling in Option 1, group common signalling and UE specific signalling.
If Group common signalling e.g. GC-PDCCH is adopted, it needs to transmit only once PI information, compared UE specific signalling needs to send multiple PDCCHs to multiple UEs that are affected. The PDCCH overhead used for UL pre-emption indication may increase when URLLC transmission occupies a wide bandwidth. But group common signalling should be transmitted at same time for different UE which may be with different processing time or timing advance. One method regard to different processing time for different UE is adopting maximum UL processing time for cancellation as the default group common signalling delay time to indicate. 
UE specific signalling such as UL grant or PI information only, can takes UE specific information such as processing time, TA into account. Thus gNB can transmit a new UL grant or UE-specific PI signalling with UE-specific timeline. But as we stated above, this method needs more overhead signalling send to a set of UE interfered with URLLC UL transmission from another UE. On the other hand, if a new UL grant for eMBB UE is scheduled as the PI to cancel a part of UL transmission, it needs to configure more intensive PDCCH than it only apply for eMBB traffic. 
UE Processing timeline for the UL cancelation indication
The processing time of UE cancels UL transmission for dynamic SFI/DCI in 38213 sub clause 11.1.1 is show below
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 

-	the UE does not expect to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time for the corresponding PUSCH processing capability [6, TS 38.214]
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The above statement applied to semi-static UL transmission cancellation, but not for dynamic DCI schedule UL transmission. But considering similar processing timeline needed for the PI cancellation time, we prefer the same action time as  is applied. However,  is the corresponding PUCCH timing capability of eMBB UEs. If there are some UEs with capability 1 and some UEs with capability 2 simultaneously exist in a cell, a common signalling should be considered the maximum processing time for cancellation.
Proposal 1. 
Same UE processing timeline as  should be satisfied.
UE monitoring behaviours and capability for the UL cancelation indication
DL pre-emption only support periodicities for slot level pre-emption monitoring, not support mini-slot level monitoring periodicity of pre-emption indication. Different from DL, the UL pre-emption monitoring periodic should be typically much lower than a slot for small SCS (15, 30 kHz). Therefore, the indication should be processed with small latency and informed UE this pre-emption information. And it also related with some PDCCH search space configurations, such as number of candidates and aggregation levels to be monitored etc. One method is support mini-slot level monitoring periodicity for small SCS. Another method is use large SCS directly e.g. 60KHz SCS. So it is proposed that the settings of UE monitoring periodicity should regard SCS, UE cancellation timeline and signalling delay etc.
Proposal 2. Settings of UE monitoring periodicity should regard SCS, UE cancellation timeline and signalling delay etc.
Methods to ensure the reliability of the indication for UE UL cancelation
In our opinion, if UE UL cancelation signalling use PDCCH or GC-PDCCH, the PDCCH repetition adopted in L1 enhancements for URLLC are considered as methods to ensure the reliability of the indication for UE UL cancelation.
UL power control for grant based URLLC PUSCH
Another method is UL power control method. We have agreed not to change eMBB UE power during URLLC traffic transmission, therefore it needs to decide how to do URLLC traffic power boost before URLLC transmission. In our understanding, for grant based URLLC traffic, gNB can decide URLLC power boost or not based on whether URLLC and eMBB traffic are overlapped. 
Two methods of signalling the URLLC transmission power boosting were discussed during offline discussion:
Option1: dynamic change of power control parameters, e.g. P0, alpha without SRI configured.  
Current UL power control framework supports different P0 and alpha settings with dynamic switching between them by SRI indication in DCI. Moreover, if without SRI configured, power control parameters set can be indicated in UE-specific signalling such as UL grant DCI, which don't need to introduce new power boosting signalling, and it can directly satisfied latency and reliability requirement for URLLC UE. But the detail mechanism should be studied. 
Option2: enhanced TPC, e.g. increased TPC range, finer granularity. Group common signalling such as DCI format 2-2 or UL grant can be used. TPC can only be applied before URLLC UL transmission and this time should satisfy UE processing timeline. For group common signalling, it uses only one TPC DCI to inform a group of UE power information, compared with UE specific signalling needs to send multiple power boosting information to multiple UEs that are affected. But group common signalling should be monitored with a small periodicity in order to satisfy URLLC small latency requirements. 
Proposal 3. Power boosting indication can be contained in UL grant or group common PDCCH such as DCI format 2-2 before URLLC transmission and this advance schedule should satisfy UE processing timeline.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observations and proposals.
For UE UL cancelation mechanisms:
Proposal 1.	Same UE processing timeline as dynamic SFI based UL cancellation is applied.
Proposal 2.	Settings of UE monitoring periodicity should regard SCS, UE cancellation timeline and signalling delay etc.
For UL power control:
Proposal 3.	Power boosting indication can be contained in UL grant or group common PDCCH such as DCI format 2-2 before URLLC transmission and this advance schedule should satisfy UE processing timeline.
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