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1. Introduction
In Rel-16, PUSCH repetition type B is introduced, we found that the case when a PUCCH with repetition that overlaps with one or more PUSCH repetition type B in a slot is not well defined in the current spec. Therefore, we discuss details for the case in this contribution. 

2. Discussion
There are following descriptions in current TS 38.213[1]:
“If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.”

Based on the above descriptions, the UE behavior is to drop all PUSCH in overlapping slots when a UE would transmit a PUCCH with repetition over more than one slots and the UE would transmit a same priority PUSCH repetition type B with more than one actual repetitions over one or more than one slots, and not all the actual repetitions overlap with the PUCCH transmission in one or more slots as shown in figure 1. There are two possible UE behaviors for the case mentioned above. The first behavior is according to the sentence “the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots” in current spec, which implies the rule whether to drop PUSCH is per slot not per actual repetition, therefore the first UE behavior is the UE would drop all actual repetition(s) in the overlapping slot(s) and transmit the PUCCH as shown in figure 2 (a). However, the second behavior which is the UE would only drop the actual repetition(s) that overlap with the PUCCH and transmit the remaining actual repetition(s) as shown in figure 2 (b) seems more reasonable, since the actual repetition with PUCSH repetition type B which is not overlapped by a PUCCH with repetition should not be dropped.
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Figure 1
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Figure 2

Observation 1: Based on current TS 38.213, UE behavior is unclear when a UE would transmit a PUCCH with repetition over more than one slots and the UE would transmit a same priority PUSCH repetition type B with more than one actual repetitions over one or more than one slots, and not all the actual repetitions overlap with the PUCCH transmission in one or more slots.

Observation 2: There are two possible UE behaviors:
(1)The UE would drop all actual repetition(s) in the overlapping slot(s) and transmit the PUCCH
(2)The UE would only drop the actual repetition(s) that overlap with the PUCCH and transmit the remaining actual repetition(s).

Therefore, we propose to clarify which UE behavior is RAN1’s common understanding.
Proposal 1: We propose to clarify which one of UE behaviors in observation 2 is RAN1’s common understanding.

From our perspective, the second behavior which UE would only drop the actual repetition(s) that overlap with the PUCCH and transmit the remaining actual repetition(s) seems more reasonable, since the actual repetition which is not overlapped by a PUCCH with repetition should not be dropped, thus we slightly prefer the second UE behavior. However, to support second UE behavior, TP to the current spec is needed.

Proposal 2: We slightly prefer the behavior that UE would only drop the actual repetition(s) that overlap with the PUCCH and transmit the remaining actual repetition(s) to be RAN1’s common understanding.

Proposal 3: RAN1 adopts one of text proposals below:

	Text Proposal 1 (for TS 38.213 v16.1.0, Session 9.2.6)
< Unchanged parts are omitted >
If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.
If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH with repetition Type B, and the PUCCH transmission would overlap with PUSCH repetitions in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping actual PUSCH repetitions, the UE transmits the PUCCH and the PUSCH repetition(s) not overlapping with the PUCCH and does not transmit the PUSCH repetition(s) overlapping with the PUCCH.
< Unchanged parts are omitted >




	Text Proposal 2 (for TS 38.213 v16.1.0, Session 9.2.6)
< Unchanged parts are omitted >
If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH with repetitions over one or more a second number of slots, and the PUCCH transmission would overlap with the one or more PUSCH transmission in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and the PUSCH repetition(s) not overlapping with the PUCCH and does not transmit the PUSCH repetition(s) overlapping with the PUCCH in the overlapping slots.
< Unchanged parts are omitted >



3. Conclusion
In this contribution, we discuss an issue in Rel 16 since PUSCH repetition type B is introduced. We give some observation and proposals as following:
Observation 1: Based on current TS 38.213, UE behavior is unclear when a UE would transmit a PUCCH with repetition over more than one slots and the UE would transmit a same priority PUSCH repetition type B with more than one actual repetitions over one or more than one slots, and not all the actual repetitions overlap with the PUCCH transmission in one or more slots.

Observation 2: There are two possible UE behaviors:
(1)The UE would drop all actual repetition(s) in the overlapping slot(s) and transmit the PUCCH.
(2)The UE would only drop the actual repetition(s) that overlap with the PUCCH and transmit the remaining actual repetition(s).
Proposal 1: We propose to clarify which one of UE behaviors in observation 2 is RAN1’s common understanding.

Proposal 2: We slightly prefer the behavior that UE would only drop the actual repetition(s) that overlap with the PUCCH and transmit the remaining actual repetition(s) to be RAN1’s common understanding.

Proposal 3: RAN1 adopts one of text proposals below:

	Text Proposal 1 (for TS 38.213 v16.1.0, Session 9.2.6)
< Unchanged parts are omitted >
If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.
If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH with repetition Type B, and the PUCCH transmission would overlap with PUSCH repetitions in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping actual PUSCH repetitions, the UE transmits the PUCCH and the PUSCH repetition(s) not overlapping with the PUCCH and does not transmit the PUSCH repetition(s) overlapping with the PUCCH.
< Unchanged parts are omitted >




	Text Proposal 2 (for TS 38.213 v16.1.0, Session 9.2.6)
< Unchanged parts are omitted >
If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH with repetitions over one or more a second number of slots, and the PUCCH transmission would overlap with the one or more PUSCH transmission in one or more slots, and the conditions in Clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and the PUSCH repetition(s) not overlapping with the PUCCH and does not transmit the PUSCH repetition(s) overlapping with the PUCCH in the overlapping slots.
< Unchanged parts are omitted >
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