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Introduction
[bookmark: _Ref129681832]In this contribution corrections and remaining issues for Rel-16 are discussed, including the UE behavior when a UL CI and scheduling DCI are received at the same time and a problem related to the time region indication by UL CI. 
Discussion 
Relationship between scheduling grant and cancellation indication
During the email discussion in RAN1 #100bis-e, following two issues did not reach a conclusion.
Issue 3: Whether another UL transmission can be scheduled in the cancelled symbols that do not overlap with the resource indicated by UL CI
Issue 4: Scheduling and cancellation at the same time
In the summary [1] of email discussion, the proposal as noted below has been given as starting point for further discussion in RAN1#101-e.
	Proposal from FL summary: 
· A DCI format 2_4 is only applicable to an uplink grant scheduling PUSCH/SRS if the ending symbol of the PDCCH carrying the UL grant is earlier than the first symbol of the PDCCH carrying DCI format 2_4. If the UE does not cancel a transmission in resources indicated by DCI format 2_4, the UE can receive an UL grant scheduling a transmission in any resources and transmit accordingly, if the ending symbol the PDCCH carrying UL grant is no earlier than the first symbol of the PDCCH carrying DCI format 2_4.
· UE does not expect to receive a PDCCH carrying UL grant with its ending symbol no earlier than the first symbol of a PDCCH carrying DCI format 2_4 scheduling a transmission in resource colliding with the ones indicated by DCI formant 2_4 or in the cancelled symbols that do not overlap with the resource indicated by the DCI format 2_4, if the UE has to cancel another transmission in resource indicated by the DCI format 2_4 
· FFS under what condition (if there is such a condition), that UE can be scheduled by an UL grant to transmit in any resource if the UE has to cancel a transmission in the resources indicated by the DCI format 2_4, and if the UL grant is received after the DCI format 2_4



We support the first bullet of the proposal. Any transmission for which the scheduling grant has started earlier, could possibly be affected by UL CI according to its priority. And any transmission, regardless the priority, for which the scheduling DCI is not transmitted earlier than the UL CI will not be cancelled. This can be used to resolve the problem of self-cancellation when the UEs are configured to cancel any transmission regardless its priority. As example assume the scenario in Figure 1 below:

[image: ]
[bookmark: _Ref40196779]Figure 1 – Timing relationship between DCI 2_4 and UL scheduling grant
UE1 has been scheduled to transmit a PUSCH, but then more important traffic from UE2 pops up and the gNB decides to cancel the PUSCH from UE1. Both UE1 and UE2 are monitoring DCI 2_4. Because the scheduling grant for UE2 is received at the same time as the DCI 2_4, UE2 will neglect the UL CI and transmit its important PUSCH. The UE1 has received its scheduling grant earlier and will cancel its PUSCH transmission.
This is an important solution for cases when more than two priority levels shall be handled in the network. Assume that one UE in the network is supporting a very important application with highest priority, this UE might not transmit often, but when it does, its transmission must be received by the gNB. Then there are also many other UEs in the cell that are running two service types with different priorities. These UEs will be configured to cancel any UL transmission to ensure that the rare but very important transmission from the other UE can be received. Most of the time, however, UL CI will be used to enable UL multiplexing among these UEs that are not supporting the highest priority transmission. Without the rule given in the first sub-bullet of the proposal, self-cancelling will happen and UL multiplexing could not be used among those UEs.  
For the second bullet of the proposal, we are ok with the main bullet. During the RAN1#99 meeting, following agreement is achieved for UL intra-UE prioritization.
	Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols



For intra-UE multiplexing, the UE is not allowed to be scheduled on the cancelled symbols even if it is not overlapped with the high-priority UL transmission which cancels the low-priority UL transmission. For UL inter-UE multiplexing, the same rule should be applied. So we propose to remove the sub-bullet of the second bullet. There is no need to introduce any condition to allow a transmission on the cancelled resources.
Proposal 1: 
· A DCI format 2_4 is only applicable to an uplink grant scheduling PUSCH/SRS if the ending symbol of the PDCCH carrying the UL grant is earlier than the first symbol of the PDCCH carrying DCI format 2_4. If the UE does not cancel a transmission in resources indicated by DCI format 2_4, the UE can receive an UL grant scheduling a transmission in any resources and transmit accordingly, if the ending symbol the PDCCH carrying UL grant is no earlier than the first symbol of the PDCCH carrying DCI format 2_4.
· UE does not expect to receive a PDCCH carrying UL grant with its ending symbol no earlier than the first symbol of a PDCCH carrying DCI format 2_4 scheduling a transmission in resource colliding with the ones indicated by DCI formant 2_4 or in the cancelled symbols that do not overlap with the resource indicated by the DCI format 2_4, if the UE has to cancel another transmission in resource indicated by the DCI format 2_4.
· FFS under what condition (if there is such a condition), that UE can be scheduled by an UL grant to transmit in any resource if the UE has to cancel a transmission in the resources indicated by the DCI format 2_4, and if the UL grant is received after the DCI format 2_4

Support of UL CI in the scenarios where processing capability #2 is not defined.
In RAN1 #100b-e meeting, some companies proposed that whenever UE processing capability 2 is not defined (for the frequency range, or SCS), to use UE processing capability 1 to derive the UL CI processing time.
The only case where processing capability#2 is not defined is that both UL CI and PUSCH are transmitted with SCS=120 kHz on FR2. We are not convinced about the benefits of UL CI in these frequency ranges. At FR2, the eMBB transmission can be expected to be shorter. And in this case, it would be more efficient to schedule the URLLC and eMBB on orthogonal resources. So there is no need to support of UL CI in the scenarios where processing capability #2 is not defined.
Proposal 2: There is no need to support of UL CI in the scenarios where processing capability #2 is not defined.
The problem of time region partitions caused by DL and SSB symbols
In the RAN1#100e meeting, the problem of time region partitions caused by DL and SSB symbols was raised [2] [3]. After excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, the number of remaining symbols in the time region may be smaller than the number of partitions provided by timeGranularityforCI, which will result into wasted bits.
[bookmark: _Ref36655743]In this section, another issue associated with DL and SSB symbols will be discussed. The symbol group in the time region may be split into two separate parts because of DL and/or SSB symbols. This is illustrated in Figure 3 below, where the time region consists of three slots after excluding cell-specific semi-static DL symbols. The second slot (U) and the third slot (F) are not consecutive in actual time. The total number of OFDM symbols indicated by UL CI for this example is 42. If the value of timeGranularityforCI is set to 7, then the number of OFDM symbols in each time region would 6. Among these seven time regions, two of them are crossing the slot boundary (marked in green and red in Figure 4). Furthermore, the red region is across two DL slots and not continuous in time. 
[image: ]
[bookmark: _Ref37251531]Figure 2 - UL CI time region splits into two regions
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]When the gNB decides to schedule an URLLC UE in the last symbols of the second slot (U), it will set the bit value for the corresponding time region of UL CI to “1” to cancel the transmission from eMBB UEs in the corresponding symbols. Then the transmission from eMBB UEs on the first symbol of the third slot will be cancelled as the bit value for this region is “1”, and probably the transmission in the following symbols will also be cancelled as the PUSCH is entirely cancelled starting from the first impacted symbol. But when sending the UL CI, it is unknown if a URLLC transmission will occur in both of the two sub-regions. The eMBB transmission may be cancelled unnecessarily which will impact the network performance. This problem is critical when one part of the group after split consists of only one symbol.
To avoid this unnecessary cancellation, group combination rules can be introduced. When one part after splitting consists of only one symbol, this part can be merged to the neighbor section to make each group consist of consecutive symbols in time. 
Based on the above analysis, we propose the following text proposal.
Proposal 3: Take the following text proposal for Subclause 11.2A in TS 38.213 v16.1.0.
	Text Proposal for 38.213:
 sets of bits from the  bits have a one-to-one mapping with  groups of symbols. A UE determines the number of symbols for each group as following:
· Step 1:  where eEach of the first  groups includes  symbols and each of the remaining  groups includes  symbols. 
· Step 2: When the ith group is across symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, it will be divided into two parts. When one part consists only one symbol, merge this symbol into the neighbor group if the neighbor group exists.

A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.



Conclusion
Based on the discussion of the paper, we make the following observations and proposals:
For the issue on the relationship between scheduling and cancellation
Proposal 1: 
· A DCI format 2_4 is only applicable to an uplink grant scheduling PUSCH/SRS if the ending symbol of the PDCCH carrying the UL grant is earlier than the first symbol of the PDCCH carrying DCI format 2_4. If the UE does not cancel a transmission in resources indicated by DCI format 2_4, the UE can receive an UL grant scheduling a transmission in any resources and transmit accordingly, if the ending symbol the PDCCH carrying UL grant is no earlier than the first symbol of the PDCCH carrying DCI format 2_4.
· UE does not expect to receive a PDCCH carrying UL grant with its ending symbol no earlier than the first symbol of a PDCCH carrying DCI format 2_4 scheduling a transmission in resource colliding with the ones indicated by DCI formant 2_4 or in the cancelled symbols that do not overlap with the resource indicated by the DCI format 2_4, if the UE has to cancel another transmission in resource indicated by the DCI format 2_4 
· FFS under what condition (if there is such a condition), that UE can be scheduled by an UL grant to transmit in any resource if the UE has to cancel a transmission in the resources indicated by the DCI format 2_4, and if the UL grant is received after the DCI format 2_4

For support of UL CI in the scenarios where processing capability #2 is not defined
Proposal 2: There is no need to support of UL CI in the scenarios where processing capability #2 is not defined.
For determining the reference resources:
Proposal 3: Take the following text proposal for Subclause 11.2A in TS 38.213 v16.1.0.

	Text Proposal for 38.213:
 sets of bits from the  bits have a one-to-one mapping with  groups of symbols. A UE determines the number of symbols for each group as following:
· Step 1:  where eEach of the first  groups includes  symbols and each of the remaining  groups includes  symbols. 
· Step 2: When the ith group is across symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, it will be divided into two parts. When one part consists only one symbol, merge this symbol into the neighbor group if the neighbor group exists.

A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.
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