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In RAN1 108 e-meeting, several options for intra prioritization were discussed [1]. At the last round, the following 2 options are to be discussed further:
Option 2: The UE does not use the outcome of intermediate multiplexing for HP channels to cancel LP channels.
· Any HP channel with a corresponding DCI that overrides or overlaps with a HP channel that overlaps with a LP channel shall meet the cancellation timeline, namely all HP DCIs corresponding to these HP channels must arrive Tproc,2+d1 before the earliest symbol of the LP channel that would be cancelled by the any of these HP channels.
· All HP PUCCH/PUSCH channels except the final HP PUCCH/PUSCH that gets transmitted by the UE are intermediate channel
Option 3: [No change from the spec is needed.] Clarify that the “before or after” term in Claus 9 in 38.213 is interpreted as: the UE checks overlapping between HP and LP channel for each HP grant it receives, including any intermediate HP channel that results from UCI multiplexing and PUCCH overriding triggered by each of the HP grant.In this contribution, the above 2 options will be analyzed.
Discussion 
Option 2 follows the same principle as Rel-15 intra-UE multiplexing, which is friendly to Rel-15 and compatible to Rel-17. However, option 2 brings forward multiplexing timeline in some cases. As shown in Figure 1[1], Case a is allowed due to the second HP DCI is received before cancellation deadline. Case b is not allowed due to the second HP DCI is received after cancellation deadline. Option 2 restricts scheduling for HP channel. In some cases, especially for the same numerology and processing capability for HP and LP channel, the restriction is very limited, e.g. 1-2 symbols. However, in some cases, especially for different processing capabilities and different numerologies for HP and LP channel, the restriction become serious. 
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Figure 1 Example for intra UE prioritization


Option 3 requires intermediate multiplexing, which increases implementation complexity and introduces large specification work. Regarding the question on option 3 in the last meeting [1]:
· The following sentence was initially in TS 38.213 but later removed:
“If a UE detects a first DCI format scheduling a PUCCH or PUSCH transmission of larger priority index that would overlap with a PUCCH or PUSCH transmission of smaller priority index, the UE does not expect to transmit the PUCCHs or PUSCHs of the smaller priority index due to a detection of a second DCI format after the detection of the first DCI format.” 
During the discussion of Option 3, it was commented that the UE behavior can be clarified by including the above sentence back in TS 38.213.
First, adding back the above sentence does not help to resolve the ambiguity issue. This is because how to interpret the above sentence depends on the UE behavior after receiving of each DCI. The sentence only says something that the cancelation decision cannot be reverted by a later DCI, but it is not clear whether the cancelation decision is made based on the HP channel indicated by DCI or the resultant HP channel after intermediate multiplexing. That is, it is still not clear whether UE needs to determine the resultant PUCCH resource after reception of each DCI in order to do cancelation check. 
Second, for the complexity issue, at least for Rel-15, the UE needs to determine the target resource for HARQ-ACK for each received DCI. But the UE does not need to determine the target resources for HARQ-ACK+SR+CSI for each DCI. Rel-15 multiplexing or multiplexed resource determination may or may not be performed for each received DCI, this is up to the UE implementation. 
In addition, in Rel-17 URLLC intra-UE multiplexing, the timeline for all the overlapping HP and LP PUCCH/PUSCH should follow the principle of Rel-15 timeline, and we do not think Rel-17 intra-UE multiplexing UE feature cannot meet the latency/reliability requirement of URLLC, so we do not see any issue if Rel-16 also follows the same principle of Rel-15 timeline.

In short, Opiton 2 can avoid unnecessary cancellation of LP channel but timeline for HP channel multiplexing is further restricted. Option 3 ensures flexible scheduling for URLLC but may lead unnecessary cancellation of LP channels and intermediate multiplexing at the deadline of cancellation. Intermediate multiplexing is a new concept, which leads additional implementation and specification work. In addition, some unclear issues on Option 3 requires common understanding for all companies firstly if option 3 would be agreed. At this stage, we prefer to a simple solution, i.e. option 2. 

Considering this issue has been discussed for nearly two years after function freeze of R16 but the situation seems deadlock. So we could compromise that Option 2 is a baseline and Option 3 is an additional UE capability.
Proposal 1: Option 2 is preferred as baseline. To be compromised, option 3 can be added as an additional UE capability.
Conclusions
In this contribution, we discuss intra UE prioritization procedure with the following proposal:
Proposal 1: Option 2 is preferred as baseline. To be compromised, option 3 can be added as an additional UE capability.
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