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1. Introduction

In RAN#75, a new Rel-15 work item has been approved to specify physical signal/channel/DCI for HARQ-ACK feedback in DL for data transmission in UL if found beneficial for connected mode [1]. 

We have made agreements in the previous meetings as follows, and bullets to do with this contribution are highlighted in blue.
	Agreement: (from RAN1#91)
· For the explicit HARQ-ACK feedback signaling,

· For CE mode A, unused state(s) in the “resource assignment” field in DCI format 6-0A is used to indicate explicit HARQ-ACK feedback for a single UE.

· FFS: If other fields are set to predetermined values

· For CE mode B, unused state(s) in the “MCS” field in DCI format 6-0B is used to indicate explicit HARQ-ACK feedback for a single UE.

· FFS: If other fields are set to predetermined values
Working assumption: (from RAN1#91)
· One unused DCI state in each CE mode is used for indicating:

· Early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission
· Another unused DCI state in each CE mode is used for indicating:

· Early termination of any ongoing PUSCH transmission (without early termination of MPDCCH monitoring)
· It can be left up to RAN2 whether the new feedback signaling should also be used for termination of MPDCCH monitoring not related to UL HARQ (re)transmissions (e.g. MPDCCH monitoring related to DL transmissions).

· An LS was sent to RAN2 in R1-1721254 asking for feedback on the above working assumption.
Agreements: (from RAN1#92)

· Upon receiving a PUSCH early termination DCI ending in subframe n, the UE shall stop the ongoing PUSCH transmission no later than in subframe n+k, with k following legacy MPDCCH-to-PUSCH timing.

· For HD-FDD, early termination of PUSCH transmission is not supported in Rel-15.
· Observation: Support of explicit HARQ-ACK feedback for multiple UEs is FFS.


In this contribution, we provide our views on the monitoring occasions for HARQ-ACK feedback taking into account use cases in terms of UEs’ power saving.
2. Discussion

According to the current specification, once a specific number of PUSCH repetition is indicated by eNB, UE has to continue transmitting PUSCH as instructed regardless whether eNB successfully detects it in fewer repetitions. When eNB determines that a large number of retransmissions are required which is slightly over a certain number in the table above, eNB may be more likely to assign another large number which comes next because detection failure would cost more in terms of network resource utilization, UE power consumption, transmission and reception delay and so on. Nevertheless, this unnecessary PUSCH transmission will still induce inter-cell interference as well as UE power consumption and there seems room for optimization. In order to cope with unnecessary PUSCH retransmissions and manage resources efficiently, it was agreed to introduce an explicit HARQ-ACK feedback for early termination of MPDCCH monitoring and PUSCH transmission for FD-FDD and TDD.
If FD-FDD and TDD eMTC UEs are supposed to read MPDCCHs over valid downlink subframes, then an early termination of PUSCH transmission can be realized by monitoring explicit HARQ-ACK feedback in a natural way. However, according to the specifications for eMTC, there can be a certain amount of time gap between USSs(UE-specific search spaces) so that UE can skip MPDCCH monitoring in between. Therefore, there can be no or not enough USS to monitor early HARQ-ACK over on-going PUSCH transmissions. In order to cope with this insufficient or not well aligned USS with PUSCH transmission period, another search space or monitoring window where UE can expect early HARQ-ACK for on-going PUSCH transmission needs to be defined independently from the current USS configuration. However, even when this new search space is additionally configured, UE can be allowed to skip decoding attempts of early HARQ-ACK if the scheduled repetition number of PUSCH is less than a certain value or until UE transmits PUSCH as many as a certain number of repetitions. For instance, the expected power saving is likely to be marginal when the scheduled repetition number for PUSCH is 16 because UE will consume power to monitor early HARQ-ACK additionally. In addition, when the scheduled repetition number for PUSCH is 2048, PUSCH will be least likely to be correctly decoded within a very few repetitions, e.g., 4, 16, 64, 128.
Proposal 1: Even when monitoring occasions are configured for an early HARQ-feedback of ongoing PUSCH transmissions, UE can be allowed to ignore parts of or the entire monitoring occasions under the following conditions.
· when the scheduled repetition number of PUSCH is smaller than a certain repetition number, and the value is FFS

· until UE transmits PUSCH as many as X repetitions, and X is derived by a certain ratio and the scheduled repetition number of the corresponding PUSCH

· FFS on how to configure the value of repetition number and the value of ratio

We are expecting that early HARQ-ACK can be used to stop unnecessary on-going retransmissions of PUSCH when it is successfully decoded by eNB. However, it has been observed by RAN2 that this feature can be used to stop unnecessary MPDCCH monitoring especially when PUSCH carries an acknowledgement of the receipt of the RRCConnectionRelease message in RRC release procedure. In this case, however, early HARQ-ACK even after UE completed a scheduled PUSCH transmission can be beneficial in terms of power saving because UE can move back to RRC_IDLE mode as soon as receive early HARQ-ACK. Otherwise, UE has to delay the moment when RRC connection can be released as much as the amount of time specified in the TS36.3331, e.g., 1.25 seconds from the moment the RRCConnectionRelease message was received.
Proposal 2: UE can expect an early HARQ-feedback for the early termination of MPDCCH monitoring, even after UE completed a scheduled PUSCH transmission under the following condition(s)

· The transmitted PUSCH is used to acknowledge the receipt of the RRCConnectionRelease message
· Other conditions can be considered if RAN2 finds any

3. Conclusion
In this contribution, we provided our views on the monitoring occasions for HARQ-ACK feedback taking into account use cases in terms of UEs’ power saving.
Proposal 1: Even when monitoring occasions are configured for an early HARQ-feedback of ongoing PUSCH transmissions, UE can be allowed to ignore parts of or the entire monitoring occasions under the following conditions.

· when the scheduled repetition number of PUSCH is smaller than a certain repetition number, and the value is FFS

· until UE transmits PUSCH as many as X repetitions, and X is derived by a certain ratio and the scheduled repetition number of the corresponding PUSCH

· FFS on how to configure the value of repetition number and the value of ratio

Proposal 2: UE can expect an early HARQ-feedback for the early termination of MPDCCH monitoring, even after UE completed a scheduled PUSCH transmission under the following condition(s)
· The transmitted PUSCH is used to acknowledge the receipt of the RRCConnectionRelease message
· Other conditions can be considered if RAN2 finds any
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