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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In last meeting, the following is concluded regarding the multi-TB early termination:
Conclusion
RAN1 concludes that the current specification for early termination needs correcting. Continue discussion in RAN1#103-e based on the following points:
· Whether explicit feedback should apply to all TBs or a subset of the TBs.
· Whether implicit feedback is supported for multi-TB and, if so, whether it applies to all TBs or a subset of the TBs.
In this contribution, the specification for early termination with multi-TB scheduling is discussed.
Discussion
For explicit feedback, a remaining issue is whether it applies to all TBs or a subset of the TBs. 
[bookmark: _GoBack]When interleaving is not used, the scheduled multiple uplink PUSCHs are transmitted consecutively. Then if the explicit feedback applies to all TBs, the early termination can only be used for the last PUSCH but the other PUSCHs cannot be early terminated, and thus the benefit is trivial. If the explicit feedback can apply to a subset of the scheduled TBs, then all TBs can be early terminated and more UE power can be saved.
When interleaving is used, the scheduled multiple uplink PUSCHs are interleaved in transmission. If the explicit feedback applies to all TBs, then the early termination cannot be utilized when only a subset of scheduled TBs have been received before all repetitions are transmitted. 
Therefore, the following is proposed:
Proposal 1: The explicit feedback can apply to a subset of the TBs, and endorse the following text proposal.
=========================Start of text proposal to TS 36.213========================
8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
A BL/CE UE configured with mpdcch-UL-HARQ-ACK-FeedbackConfig shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B intended for the UE in the UE-specific search space indicating HARQ-ACK corresponding to transport blocks indicated by Scheduling TBs for Unicast field of the DCI if present, otherwise a transport block associated to a HARQ process in the most recent PUSCH transmission with N>1, drop the remaining PUSCH transmission(s) (if any) corresponding to the transport block no later than subframe n+k, where
· subframe n is the last subframe in which the MPDCCH is transmitted; and
<Unchanged parts are omitted>
=========================End of text proposal to TS 36.213========================
With implicit feedback, a new UL grant can be used to terminate previously scheduled PUSCH early. When interleaving is not used, the implicit can only be used for the last PUSCH, and in this case all the TBs will be acknowledged. When interleaving is used, it is possible to acknowledge a subset of scheduled PUSCH implicitly, but it will be difficult to determine the repetition numbers in the new UL grant as the PUSCHs not early terminated would use a different repetition number than those of the newly scheduled PUSCHs. For example, a first MPDCCH schedules HARQ processes 0-3 with repetition number 32 with interleaving, and when 16 repetitions are transmitted, eNB has received HARQ processes 0, 1 and 2. Then with implicit feedback, the new UL grant would schedule initial transmission of HARQ processes 4, 5 and 6, and also retransmission of HARQ process 3. HARQ processes 4, 5 and 6 can continue to use repetition number 32, but HARQ process 3 may only need 4 or 8 repetitions, considering there have been 16 repetitions before.
Therefore, the following is proposed:
Proposal 2: The implicit feedback applies to all the TBs, and endorse the following text proposal.
=========================Start of text proposal to TS 36.213========================
8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
For a BL/CE UE configured with mpdcch-UL-HARQ-ACK-FeedbackConfig, if the UE detects a first MPDCCH with DCI format 6-0A/6-0B intended for the UE scheduling PUSCH in subframes , and if the UE detects a second MPDCCH with DCI format 6-0A/6-0B intended for the UE scheduling PUSCH in subframes  with , where
-	for every HARQ ID  indicated in the first MPDCCH, the HARQ IDeither it is not indicated in the second MPDCCH is different from the HARQ ID indicated in the first MPDCCH or the NDI associated with HARQ process indicated in the second MPDCCH is toggled with respect to the NDI associated with HARQ process indicated in the first MPDCCH, and
-	the first subframe  in which the second MPDCCH is transmitted meets  and 
-	for FDD, k = 4, 
-	for TDD the value of k is given in Table 8-2 for the corresponding TDD UL/DL configuration; If the value of k is not given in Table 8-2 for subframe n, denote subframe n' as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n' in the above procedure
the UE shall 
-	drop the remaining PUSCH transmission(s) of the transport block scheduled by the first MPDCCH starting from subframe , where , and
-	deliver HARQ-ACK feedback corresponding to the transport block scheduled by the first MPDCCH to higher layers, and
-	transmit the PUSCH scheduled by the second MPDCCH in subframes 
<Unchanged parts are omitted>
=========================End of text proposal to TS 36.213========================

Conclusion
The contribution discusses the early termination with multi-TB scheduling, and the following is proposed:
Proposal 1: The explicit feedback can apply to a subset of the TBs, and endorse the following text proposal.
=========================Start of text proposal to TS 36.213========================
8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
A BL/CE UE configured with mpdcch-UL-HARQ-ACK-FeedbackConfig shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B intended for the UE in the UE-specific search space indicating HARQ-ACK corresponding to transport blocks indicated by Scheduling TBs for Unicast field of the DCI if present, otherwise a transport block associated to a HARQ process in the most recent PUSCH transmission with N>1, drop the remaining PUSCH transmission(s) (if any) corresponding to the transport block no later than subframe n+k, where
· subframe n is the last subframe in which the MPDCCH is transmitted; and
<Unchanged parts are omitted>
=========================End of text proposal to TS 36.213========================

Proposal 2: The implicit feedback applies to all the TBs, and endorse the following text proposal.
=========================Start of text proposal to TS 36.213========================
8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
For a BL/CE UE configured with mpdcch-UL-HARQ-ACK-FeedbackConfig, if the UE detects a first MPDCCH with DCI format 6-0A/6-0B intended for the UE scheduling PUSCH in subframes , and if the UE detects a second MPDCCH with DCI format 6-0A/6-0B intended for the UE scheduling PUSCH in subframes  with , where
-	for every HARQ ID  indicated in the first MPDCCH, the HARQ IDeither it is not indicated in the second MPDCCH is different from the HARQ ID indicated in the first MPDCCH or the NDI associated with HARQ process indicated in the second MPDCCH is toggled with respect to the NDI associated with HARQ process indicated in the first MPDCCH, and
-	the first subframe  in which the second MPDCCH is transmitted meets  and 
-	for FDD, k = 4, 
-	for TDD the value of k is given in Table 8-2 for the corresponding TDD UL/DL configuration; If the value of k is not given in Table 8-2 for subframe n, denote subframe n' as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n' in the above procedure
the UE shall 
-	drop the remaining PUSCH transmission(s) of the transport block scheduled by the first MPDCCH starting from subframe , where , and
-	deliver HARQ-ACK feedback corresponding to the transport block scheduled by the first MPDCCH to higher layers, and
-	transmit the PUSCH scheduled by the second MPDCCH in subframes 
<Unchanged parts are omitted>
=========================End of text proposal to TS 36.213========================

