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1 Introduction

In RAN2#100, it was agreed that:

Agreements

5.    Retransmissions (except for repetition) of GF Type1 and SPS use dynamic grant.
6.    As in LTE, the pool of HARQ processes are shared between dynamic and configured grants.  

18.  From RAN2 perspective, a timer T is introduced. While the time is running the UE does not use the SPS or Type 1 resource for new transmission for this HARQ process (e.g. UE assumes ACK if the timer is not running).

19.  T is configured by RRC and it can be stopped when a dynamic grant is received for this HARQ process.

20.  It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not.
In RAN1#92, it was agreed that:

Agreement:

· The possible values of the repetition K are four values and are {1, 2, 4, 8}.

In this contribution, based on the agreements, we discuss the remaining issues on configured uplink grant and give our proposals.
2 Discussion
2.1 Receiving a dynamic grant within a bundle
In NR [1], for an UL transmission, the same resource configuration is used for repK repetitions of a TB within a bundle. 
With bundle transmission, RAN2 decided to start the drx-HARQ-RTT-TimerUL on the first PUSCH transmission of a bundle. The motivation is to allow the network to early stop the repetition transmission if the network successfully receives the uplink transmission before the end of the bundle. Although RAN1 is still discussing how to inform the UE of successful UL transmission in absence of HARQ feedback, it is clear that dynamic uplink grant scheduling a new transmission indicates successful uplink transmission. 
Therefore, if a UE receives a dynamic uplink grant for a new transmission within a bundle, then the UE doesn’t need to continue remaining repetition transmissions. Thus, it would be reasonable for the UE to stop the repetition within the bundle. 
Proposal 1:   If a UE receives a dynamic grant while transmitting UL data within a bundle, then the UE shall stop transmitting the UL data on the remaining uplink grants within the bundle.

One may think that the UE can continue using the remaining uplink grants within the bundle for transmission of another UL data, i.e., a new MAC PDU. However, given that the maximum number of repK is 8 and processing time of gNB, we don’t see much benefit from using the remaining uplink grants within the bundle while it may not provide equal number of transmission opportunity for some MAC PDUs which can only be transmitted on the remaining uplink grants within the bundle. Therefore, we propose that the UE doesn’t use the remaining uplink grants within the bundle if the UE stops uplink transmission within the bundle. 

Proposal 2:  The UE shall not use the remaining uplink grants within the bundle if the UE stops uplink transmission within the bundle.

2.2 Expiring ConfiguedGrantTimer in a bundle 

It should be noted that Proposal 2 also applies to the cases where the UE stops remaining repetition transmission within the bundle upon reception of ACK, if introduced by RAN1. 

Another case that needs to be discussed is when ConfiguredGrantTimer expires within the bundle. This could happen when ConfiguredGrantTimer has started upon PUSCH transmission on the previous bundle. Even in this case, with the same reason above, we don’t see much gain for using the remaining uplink grants within the bundle. Therefore, 
Proposal 3:  If ConfiguredGrantTimer expires within a bundle, the UE shall not use the remaining uplink grants of the bundle.
2.3 The start condition of the ConfiguredGrantTimer
In NR [1], for a configured uplink resource, the repetition within a bundle can be configured with repK >1. In RAN2 #100 meeting, it was agreed to introduce the ConfiguredGrantTimer for each configured uplink grant. However, it is not decided whether the ConfiguredGrantTimer is started on the first or the last PUSCH transmission of a bundle.
We can consider several methods:
· Option 1: The UE starts the ConfiguredGrantTimer on the first repetition of the PUSCH transmission within a bundle. 

· Option 2:  The UE starts each ConfiguredGrantTimer at each PUSCH transmission within a bundle. 

· Option 3: The UE starts the ConfiguredGrantTimer on the last repetition of the PUSCH transmission within a bundle. 
Regarding ConfiguredGrantTimer, RAN2 agreed that the UE assumes ACK if the timer is not running. Although there is no UE behaviour regarding ACK/NACK due to absence of non-adaptive retransmission so far, one could consider that, if ConfiguredGrantTimer is not running (e.g., the timer expires before the end of the repetition), the UE doesn’t perform repetition by assuming ACK. 

For repetition transmission, repK will be set to a proper value to improve the probability of successful transmission. Therefore, it would be important to ensure that the UE transmits all the repetitions. Accordingly, if ConfiguredGrantTimer starts on the first repetition (Option 1), the length of ConfiguredGrantTimer should be long enough to ensure all the repetition transmissions. As ConfiguredGrantTimer and repK have totally different purposes, it would bring unnecessary dependency to make ConfiguredGrantTimer always longer than the time duration for repK. 

In addition, there would be no case the configured uplink grant exists within the bundle as per RAN1 agreement in RAN1#91. Given that ConfiguredGrantTimer is to prevent the UE from using the configured uplink grant for new transmission while the timer is running, there is no use case that the UE should start the timer on the first repetition or at each repetition (Option 2).

In summary, option 1 brings unnecessary restriction to the length of ConfiguredGrantTimer and we see no use case to start the timer on the first repetition or at each repetition. Therefore, we propose to go for option 3. 

Proposal 4:  The UE starts the ConfiguredGrantTimer on the last repetition of the PUSCH transmission within a bundle.
We provide draft CR [2] corresponding to the proposal.
3 Conclusion

Based on the above, we discussed repetition transmission of a configured grant and suggest the followings:
Proposal 1:  If a UE receives a dynamic grant while transmitting UL data within a bundle, then the UE shall stop transmitting the UL data on the remaining uplink grants within the bundle.

Proposal 2:  The UE shall not use the remaining uplink grants within the bundle if the UE stops uplink transmission within the bundle.

Proposal 3:  If ConfiguredGrantTimer expires within a bundle, the UE shall not use the remaining uplink grants of the bundle.

Proposal 4:  The UE starts the ConfiguredGrantTimer on the last repetition of the PUSCH transmission within a bundle.
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