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1 Introduction
According to RAN1 agreements, both the pre-emption indication and the CBG flushing indication would be supported in Rel-15. These indications could be used to increase the likelihood of successful demodulation and decoding of the TB(s) based on the pre-empted transmission and/or subsequent (re)-transmissions of the same TB.
In this contribution, we discuss some issues of the subsequent transmission which need to be further clarified and analyse UE behaviours of feeding back A/N of the pre-empted transmission/subsequent transmission.
2 Discussion
2.1 Subsequent transmission/retransmission
To increase the likelihood of successful demodulation and decoding of the TB(s) carried by the pre-empted transmission, subsequent transmission/retransmission is necessary especially when the MCS of the pre-empted transmission is higher. More details of the relevant analyses and simulation verifications could be found in our previous paper [1].
In NR, a medium information block which is between CB and TB is introduced, i.e. CB group (CBG). CBs of a TB can be divided into several CBGs. CBG-based transmission/retransmission is supported in Rel-15. The CBG-based (re-)transmission mode is beneficial in improving resource usage efficiency in high-speed scenario and could help to alleviate the impact of URLLC burst on victim eMBB transmissions as well. In the meanwhile, however, multiple A/N feedback bits are required for users in a CBG-based retransmission. Accordingly, some users cannot be configured with CBG-based (re-)transmission mode because these users cannot afford multiple A/N feedback bits, e.g. due to limited uplink transmission power.
Therefore, besides CBG-based subsequent transmission/retransmission, TB-based subsequent transmission/retransmission should be supported in Rel-15 as well. 

Proposal 1: After a pre-emption happens to a transmission of a user: 

· If the user is in a TB-based retransmission mode, the gNB could schedule the user a TB-based subsequent transmission before the A/N of the pre-empted transmission or a TB-based subsequent retransmission after the A/N of the pre-empted transmission.
· If the user is in a CBG-based (re-)transmission mode, the gNB could schedule the user a CBG-based subsequent transmission before the A/N of the pre-empted transmission or a CBG-based retransmission after the A/N of the pre-empted transmission.

2.2 A/N feedback in response to subsequent transmission

A subsequent transmission could be scheduled before the A/N of the original pre-empted transmission to alleviate the latency extension due to the interruption of URLLC bursts [1].
If no pre-emption occurs, the A/N of the original transmission is mainly utilized to finish the transmissions if the scheduled TB is successfully decoded or to trigger next transmission if the decoding fails.
After pre-emption happens, the usage of the A/N of the original transmission becomes very limited. For instance, if no pre-emption indication is available, the original transmission has almost no chance to be successfully decoded [2] after being pre-empted. Even if a pre-emption indication is assessed before the decoder starts, the probability of successfully decoding the pre-empted transmission could obviously decrease [1] due to the pre-emption especially when the ratio of the pre-empted part to the whole transmission is more than 30%. In another word, when pre-emption happens, the probability of successfully decoding the scheduled TB would obviously decrease. Therefore, as a result, it can be concluded that when pre-emption happens the usage of the A/N of the original transmission is mostly to trigger next transmission of the scheduled TB.
In this case, when a subsequent transmission is scheduled before the A/N of the original pre-empted transmission, the feedback of the A/N signal of the original transmission could get useless.
Observation: When a subsequent transmission is scheduled for the victim users before the A/N of the original pre-empted transmission, the feedback of the A/N signal of the original transmission could get useless.
On the contrary, some additional benefits could be obtained if the A/N feedback of the original pre-empted transmission is skipped when a subsequent transmission is scheduled before it. For example, stop transmitting meaningless uplink signal can reduce inter-cell interference. Secondly, the mechanism of skipping the original A/N feedback could provide a chance to warn the gNB in time when the victim user fails detect the scheduling DCI of the subsequent transmission. That is, if the original A/N is not sent back to the gNB, it means the subsequent transmission is detected; while, if the original A/N is fed back to the gNB, the gNB can realize that the subsequent transmission is missed by the victim user. In the latter case, the gNB could stop expecting the A/N of the subsequent transmission and schedule another transmission ASAP.
Skipping the A/N of the original pre-empted indication would not require much standardization effort. Of course, another choice is to leave the original A/N handle as an implementation issue, because eMBB traffic might not care such latency extension, e.g. an additional round trip time. However, we all know 5G NR would support services with variable latency requirements. Indeed, the latency requirement of the traffic corrupted by URLLC bursts may not as tight as 1-ms latency bound of URLLC, but the potentially victim service could still be latency-intolerant. The potentially victim service could even be some other URLLC traffics the latency requirement of which could exceed 1ms.
Proposal 2: When the subsequent transmission is scheduled before the A/N of the pre-empted transmission, the user would
· Skip the A/N of the original pre-empted transmission, 

· Produce an A/N feedback based on the original transmission and the subsequent transmission,
· Send the combined A/N signal to gNB following the indication of the subsequent transmission’s DCI.
3 Conclusion
In this contribution, some issues of the subsequent transmission are clarified and UE behaviours of feeding back A/N of the pre-empted transmission/subsequent transmission are discussed. We have below observation and proposals.
Proposal 1: After a pre-emption happens to a transmission of a user: 

· If the user is in a TB-based retransmission mode, the gNB could schedule the user a TB-based subsequent transmission before the A/N of the pre-empted transmission or a TB-based subsequent retransmission after the A/N of the pre-empted transmission.

· If the user is in a CBG-based (re-)transmission mode, the gNB could schedule the user a CBG-based subsequent transmission before the A/N of the pre-empted transmission or a CBG-based retransmission after the A/N of the pre-empted transmission.

Observation: When a subsequent transmission is scheduled for the victim users before the A/N of the original pre-empted transmission, the feedback of the A/N signal of the original transmission could get useless.

Proposal 2: When the subsequent transmission is scheduled before the A/N of the pre-empted transmission, the user would

· Skip the A/N of the original pre-empted transmission, 

· Produce an A/N feedback based on the original transmission and the subsequent transmission,

· Send the combined A/N signal to gNB following the indication of the subsequent transmission’s DCI.
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