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1	Introduction
After resolving majority of issues by RAN1#100bis-e, inter-UE prioritization feature has only a few problems to solve. In this paper we discuss those open issues and propose some potential solutions.

[bookmark: _Ref178064866]2	Discussion
[bookmark: _Toc24098540]2.1	On limitations of scheduling in the presence of cancellation
Since in the last meeting it was decided to introduce RRC parameter to control UE behaviour in case of inter-UE prioritization when PUSCH has high or low priority, in the following discussions we consider two possible behaviours when addressing the remaining issues.
In our understanding, there are only two issues left, i.e.: 
· Whether another UL transmission can be scheduled in the cancelled symbols that do not overlap with the resource indicated by UL CI 
· Scheduling and cancellation at the same time

During previous meeting, the proposed solution for the second issue touched upon the first issue as well, however, we think it is easier to solve these problems separately and proceed with small steps. Thus, we start from simple scenario including only one DG-PUSCH, which is the case of scheduling and cancelation at the same time. 

2.1.1 Scheduling and cancellation at the same time
Several sub-scenarios can happen depending on transmission time of CI and DCI. Sub-scenarios are shown in Figure 1. Due to similarity in expected behaviour, first three sub-scenarios are grouped in one Scenario 1-1.
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Fig. 1 – Only one PUSCH is scheduled and canceled.

Since we need to discuss two behaviors for the above two scenarios, it can be helpful to collect them in one table.  Table 1 shows the desired UE behavior for inter-UE cancellation with different PUSCH priorities, when the two cancellation behaviors are used and for the two scenarios we mentioned above.

[bookmark: _Ref40435309]Table 1 Desired UE behavior when one DG-PUSCH overlaps with resources indicated in CI
	
	PUSCH1 priority
	Low and high priority PUSCH can be cancelled
	Only low priority PUSCH can be cancelled

	Scenario 1-1
[image: ]
	Low
	Not expected. Doesn’t make sense.
	Not expected. Doesn’t make sense

	
	High
	Not expected. Doesn’t make sense
	Allowed. PUSCH1 is not cancelled

	Scenario 1-2
[image: ]
	Low
	Allowed. PUSCH1 is cancelled.
	Allowed.PUSCH1 is cancelled.

	
	High
	Allowed. PUSCH1 is cancelled.
	Allowed. PUSCH1 is not cancelled



It is our understanding that the above table reflects what was intended to be agreed in the last meeting. To this end, there was a proposal in the last meeting which we believe almost reflected the above summary. However, in the following we split the proposal in the last meeting into two parts with the changes in red color. The reason for such change is to separate the case of scheduling a second PUSCH in the resources that are not overlapping with the cancelled part. We will address that in the next section:
· If a PUSCH transmission overlaps with resources indicated by DCI formant 2_4, AND if for the same UE there is no other scheduled PUSCH transmission overlapping with the first PUSCH: 
· 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

Summarizing everything in one solid text, we propose:
[bookmark: _Toc40476089]If a PUSCH transmission overlaps with resources indicated by DCI formant 2_4, AND if for the same UE there is no other scheduled PUSCH transmission overlapping with the first PUSCH:
· [bookmark: _Toc40476090]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.
· [bookmark: _Toc40476091]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.
· [bookmark: _Toc40476092]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

2.1.2 Re-scheduling on cancelled resources
In this scenario, there is one PUSCH scheduled and it is cancelled by DCI format 2_4, and the question is whether another PUSCH can be scheduled in the resources that were cancelled but not overlapping with the cancelled area. In our view this behavior breaks in-order rule defined in TS38.214 according to which PUSCH2 can’t be started until the end of PUSCH1.

One may argue that since PUSCH1 is cancelled then in-order rule doesn’t hold anymore, however, since reception of CI can’t be 100% guaranteed, UE may receive two DCIs for same priority PUSCHs without CI, which is not expected. In the following we discuss this issue in more detail using two scenarios, where first PUSCH can be dynamic or configured grant (see Fig. 2).
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Fig. 2 – Two PUSCHs are scheduled and cancellation area overlaps with first.


Here, we think that it is important to remember that reception of CI cannot be guaranteed. In case of unsuccessful CI decoding, UE can finally have two grants in hands.

Table 2. Summary of outcomes for scenario 2-1 and 2-2 if CI is not decoded correctly
	
	Intra UE prioritization is in use 
	Intra UE prioritization is not enabled (or not supported)

	Scenario 2-1
	Resolving is based on intra-UE prioritization rules
	Reuse Rel-15 timing rule. If DCI2 comes N2 symbols before CG-PUSCH1, then PUSCH2 is prioritized, otherwise it is not allowed.

	Scenario 2-2
	Not allowed, breaks in-order rule defined in TS38.214
	Not allowed, breaks in-order rule defined in TS38.214



As it can be seen from table 2 that in principle scenario 2-1 can be allowed, while Scenario 2-2 should not be allowed because it contradicts with current rules. However, in scenario 2-1 if CI is not decoded, UE will proceed with intra UE prioritization and outcome will be different. The formulation from previous email discussions can be reused, e.g.:
· UE does not expect to receive an 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 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.

[bookmark: _Toc40476093]UE is not expected to be scheduled with UL transmission in cancelled symbols that do not overlap with the resources indicated by UL CI.


3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	If a PUSCH transmission overlaps with resources indicated by DCI formant 2_4, AND if for the same UE there is no other scheduled PUSCH transmission overlapping with the first PUSCH:
	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.
o	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
Proposal 2	UE is not expected to be scheduled with UL transmission in cancelled symbols that do not overlap with the resources indicated by UL CI.
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