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In RAN2 # 101bis meeting, following agreements were made. 
	- If the UE receives the DCI indicating “early termination of any ongoing PUSCH transmission”, it considers this as HARQ acknowledgment for the corresponding UL HARQ-process.
- For the DCI indication above;
· if the PUSCH transmission is ongoing, the UE shall not start the UL HARQ-RTT timer and/or drx-ULRetransmissionTimer.
· if the PUSCH transmission is completed and drx-ULRetransmissionTimer is running, the UE shall stop the drx-ULRetransmissionTimer.

-  If the PUSCH transmission is completed and UL HARQ-RTT timer is running, RAN2 assumes that the UE does not receive the DCI message.

- If the UE receives the DCI indicating “early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission”, it considers this as HARQ acknowledgment for the corresponding UL HARQ-process.
· FFS if the indication impacts the DRX behaviour.



In RAN1 # 92bis meeting, following agreements were made.
	The working assumption from RAN1#91 is replaced by the following agreement
· One unused DCI state in each CE mode is used for indicating:
· Early termination of any ongoing PUSCH transmission (without early termination of MPDCCH monitoring except for the case of acknowledging RRC Connection Release, for which MPDCCH monitoring is terminated)

For the UE-specific UL HARQ-ACK feedback, ACK is indicated by DCI format 6-0A and 6-0B for CE mode A and CE mode B, respectively, by setting all fields except the ones below to default fixed value
· ‘Flag for format 6-0A/6-1A differentiation’ in CE mode A and ‘Flag for format 6-0B/6-1B differentiation’ in CE mode B
· ‘DCI subframe repetition number’ field 
· ‘Resource block assignment’ field in DCI format 6-0A and ‘MCS’ field in DCI format 6-0B
· Values; TBD
Note Exact default fixed value is up to specification editor


In this contribution, we discuss on the impact on DRX behaviour due to UL HARQ-ACK feedback.
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Explicit UL HARQ ACK
In Rel-13 eMTC and Rel-14 feMTC, the HARQ operation for the PUSCH is asynchronous. There is no explicit HARQ feedback for PUSCH transmission. The HARQ-NACK feedback is implied by the retransmission UL grant for the same HARQ process and the HARQ-ACK is implied by the new UL grant for the same HARQ process. When connected mode DRX is configured, the HARQ-ACK for PUSCH can also be implied if UE receives nothing after the UL DRX retransmission timer (drx-ULRetransmissionTimer) for that HARQ process is expired. Currently, if MPDCCH does not indicate any UL grant for new transmission or retransmission for a HARQ process, UE cannot decide that the PUSCH transmission of that HARQ process is lost or reached the destination.
Therefore, an explicit UL HARQ-ACK is introduced to indicate the end of transmission if eNB has successfully received the transmission for the HARQ process. The UL HARQ ACK is also beneficial to complete the RRC connection release procedure faster. Currently, BL UEs or UEs in CE need to wait 1.25 seconds before it can move to IDLE mode after the reception of RRC connection release message from eNB. However, if lower layer can indicate that the reception of RRC connection release message has been successfully acknowledged, UE can move to IDLE mode without waiting for the 1.25s expiry. 
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RAN1 has agreed that an unused DCI state in DCI format 6-0A and 6-0B is used for UL HARQ-ACK feedback. RAN1 has also agreed that HARQ process ID field in the DCI is set to a default fixed value. This would mean that the UL HARQ-ACK feedback would not indicate HARQ process ID. When UE receives UL HARQ-ACK, RAN2 has agreed that following two cases are possible.
1. UE stops PUSCH transmission if it is on-going
2. UE stops drx-ULRetransmissionTimer if only one drx-ULRetransmissionTimer is running.
In case, PUSCH transmission is completed and multiple drx-ULRetransmissionTimer timers are running, UE would not know which drx-ULRetransmissionTimer should be stopped when the UL HARQ feedback is received. In this case, following cases are possible
1. eNB sends UL HARQ-ACK feedback only if one drx-ULRetransmissionTimer timer is running
2. If UE receives UL HARQ-ACK, all drx-ULRetransmissionTimer timers corresponding to all HARQ processes are stopped
3. If UE receives UL HARQ-ACK, the drx-ULRetransmissionTimer that started first is stopped
4. If UE receives UL HARQ-ACK, the drx-ULRetransmissionTimer that started last is stopped.
From power consumption perspective, the case 2 is beneficial. If drx-ULRetransmissionTimer is running, then PUSCH transmission for the corresponding HARQ processes is completed and UE is waiting for any retransmission UL grants or new UL grants for the corresponding HARQ process. If eNB successfully receives all PUSCH transmission, then UL HARQ-ACK feedback can stop drx-ULRetransmissionTimer timers and UE can go to DRX sleep if DRX inactivity timer is not running. The case 3 or 4 does provide any gain in power saving as UE would still be in Active Time since other drx-ULRetransmissionTimer is running. 
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It is also possible that drx-ULRetransmissionTimer is running for HARQ process 1 and PUSCH transmission is ongoing for another HARQ process 2. In this case, UE can both stop drx-ULRetransmissionTimer timer for HARQ process 1 and stop PUSCH transmission for the HARQ process 2 if UL HARQ-ACK is received. In this case, if retransmission is required for the HARQ process 1, eNB first schedules the UL retransmission grant before sending the UL HARQ-ACK for HARQ process 2. Therefore, if any retransmission is required for another HARQ process, eNB cannot send the UL HARQ-ACK for the ongoing PUSCH transmission.
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Based on the above discussion, we have following observations:
Observation 1 UL HARQ ACK is used for early termination of PUSCH transmissions, acknowledgement of successful PUSCH transmission as well as early completion of RRC connection release procedure.
Observation 2 When PUSCH transmission is completed and multiple drx-ULRetransmissionTimer timers are running, stopping just one drx-ULRetransmissionTimer of a HARQ process is not much beneficial. eNB may not send UL HARQ-ACK feedback unless PUSCH transmissions corresponding to all running drx-ULRetransmissionTimer are successful.
Based on the observations and discussion, we propose:
[bookmark: _GoBack]Proposal 1.	If PUSCH transmission is completed and multiple drx-ULRetransmissionTimer timers are running, the reception of UL HARQ-ACK feedback on PDCCH indicates the positive ACK for all PUSCH transmissions.
Proposal 2.	If PUSCH transmission is ongoing for a HARQ process and drx-ULRetransmissionTimer for other HARQ process is running, only ongoing PUSCH transmission is stopped when UL HARQ-ACK is received.
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