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1.	Introduction
For synchronous HARQ in LTE, HARQ process is associated with a subframe. Thus, the network doesn’t indicate a HARQ process ID when scheduling a transmission. The UE simply identifies the HARQ process based on the subframe where uplink grant exists. Also, in LTE, fixed time duration is assumed, i.e., 4 subframes, between PDCCH reception and PUSCH transmission. Therefore, scheduling 
In NR, on the other hand, asynchronous HARQ is used. In addition, the time duration between PDCCH and PUSCH is variable and can be dynamically changed. Accordingly, scheduling flexibility increases at the cost of scheduling complexity. 
In this contribution, a potential issue with CS grant and Dynamic grant when a HARQ process is shared between them. 

2.	Discussion
Issue 1. Retransmission may not be possible due to a CS grant which exists in-between PDCCH and PUSCH for retransmission.
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Figure 1. An example of Issue 1.
This issue has been discussed in RAN2, and ConfiguredGrantTimer is introduced to resolve this issue. However, even with ConfiguredGrantTimer, there is still a case that retransmission cannot be performed because ConfiguredGrantTimer stops upon PDCCH reception (See Figure 1). 
In addition, if the periodicity of CS grant is long, ConfiguredGrantTimer may not be needed because there is already sufficient time for retransmission scheduling. In this case, it seems to be still important that the UE is able to perform retransmission as scheduled by the network. However, the UE wouldn’t be able to perform retransmission because the UE shall perform a new transmission on the CS grant which occurs in-between PDCCH reception and PUSCH transmission. 
Observation 1. Regardless of whether ConfiguredGrantTimer is used or not, the UE may not be able to perform retransmission even if the UE already receives the PDCCH for retransmission.

We could see a similar problem regarding a new transmission.
Issue 2. Retransmission of CS grant may not be possible due to a new transmission on a dynamic grant if CS grant exists in-between PDCCH and PUSCH for new transmission.
ConfiguredGrantTimer only prevents use of CS grant. In other words, the UE shall perform uplink transmission on a dynamic grant even though ConfiguredGrantTimer is running. An example is depicted in Figure 2. 
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Figure 2. An example of issue 2
If the UE receives PDCCH scheduling a new transmission, and a CS grant exists in-between the PDCCH and the PUSCH for a new transmission, the UE shall perform a new transmission on both CS grant and Dynamic grant. Thus, it may not be possible to schedule a retransmission of a MAC PDU transmitted on CS grant. In our view, depending on the transmitted data on a CS grant, it may be useless to perform a new transmission if it is expected that the retransmission is impossible.
Observation 2. Regardless of whether ConfiguredGrantTimer is used or not, the network may not have sufficient time for retransmission scheduling if CS grant exists in-between PDCCH reception and PUSCH transmission for a new transmission.

One may think it is network’s job to schedule a dynamic grant either for a new transmission or a retransmission by considering the presence of CS grant. However, if CS grant is configured for purpose of URLLC, it would be configured with a short periodicity, and hence, it doesn’t give much flexibility in scheduling. Thus, it seems inevitable to face this situation.
We think it is commonly understood that retransmission scheduling opportunity should be guaranteed in absence of non-adaptive retransmission. On the other hand, it is understood generally that dynamic grant should be prioritized over CS grant. In this sense, one possible way to handle this situation is to ignore the CS grant which exists in-between the PDCCH reception and corresponding PUSCH transmission.
Proposal. To discuss how to handle the cases where CS grant exists in-between PDCCH reception and the corresponding PUSCH transmission. 

3.	Conclusion
In this contribution, we present a case where retransmission is still not possible even with ConfiguredGrantTimer, and propose that:
Observation 1. Regardless of whether ConfiguredGrantTimer is used or not, the UE may not be able to perform retransmission even if the UE already receives the PDCCH for retransmission.
Observation 2. Regardless of whether ConfiguredGrantTimer is used or not, the network may not have sufficient time for retransmission scheduling if CS grant exists in-between PDCCH reception and PUSCH transmission for a new transmission.
Proposal. To discuss how to handle the cases where CS grant exists in-between PDCCH reception and the corresponding PUSCH transmission. 
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