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1.
Introduction
In RAN2#101bis, it was agreed that:  
	Agreements
- 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.


It is FFS if the indication impacts the DRX behavior. Thus, we present our views on DRX impacts of the UL HARQ ACK feedback.

2.1
Impact on DRX
In legacy, UL HARQ ACK is delivered via PHICH. Thus, the UE monitors UL HARQ ACK regardless of DRX, meaning that the UE is able to receive UL HARQ ACK even if the UE is not in Active Time. In R15 MTC, however, the UL HARQ ACK is delivered via PDCCH. Although DRX only defines when the UE shall monitor the PDCCH and the UE is still allowed to monitor PDCCH while UL HARQ RTT Timer is running, a UE may not monitor PDCCH if the UE is not in Active Time depending on the UE implementation. If the UE does not monitor the PDCCH, the UE cannot benefit from UL HARQ ACK introduced in R15 MTC.

To ensure that the UE monitors PDCCH for UL HARQ ACK, there could be a couple of options:

· Option 1. The UE shall monitor PDCCH while UL HARQ RTT Timer is running if UL HARQ ACK is used by the UE.

· Option 2. Remove UL HARQ RTT Timer if UL HARQ ACK is used by the UE.

· Option 3. Set UL HARQ RTT Timer to zero if UL HARQ ACK is used by the UE.

The intention of UL HARQ RTT Timer is to relax the PDCCH monitoring by taking the processing time in eNB/UE side into account. In option 1, UE’s PDCCH monitoring behavior for UL HARQ RTT Timer is changed. Having a variant UE behavior for the same DRX timer depending on support of UL HARQ ACK or not would make the UE implementation complex. Thus, option 1 is not preferred.

The intention of Option 2 or 3 is to start drx-ULRetransmissionTimer in the subframe containing the last repetition of the PUSCH transmissions. As the UE shall monitor PDCCH if drx-ULRetransmissionTimer, the UE would monitor PDCCH for UL HARQ ACK from the subframe containing the last repetition of PUSCH transmissions. 

In Option 2, it needs to be specified in S5.7 when drx-RetransmissionTimer starts.
	-
if the PDCCH indicates an UL transmission for an asynchronous HARQ process or if an UL grant has been configured for an asynchronous HARQ process for this subframe:

-
if MTC supporting UL HARQ feedback, start drx-RetransmissionTimer in the subframe containing the last repetition of the corresponding PUSCH transmission;

-
else, start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;
-
stop the drx-ULRetransmissionTimer for the corresponding HARQ process;

-
if NB-IoT, stop drx-RetransmissionTimer for all DL HARQ processes.


In Option 3, specification impact is minimum. As the timer which is set to zero expires in a subframe where it starts, the MAC shall accordingly start drx-RetransmissionTimer in the subframe containing the last repetition of the PUSCH transmissions. Thus, DRX related UE behavior can be kept as it is.
Considering the specification impact, Option 3 is preferred.
Proposal 1. Set UL HARQ RTT Timer to zero if UL HARQ ACK is used.
Last RAN#2 meeting, it was discussed to stop the drx-InactivityTimer when the UE receives the UL HARQ ACK feedback. Unlike drx-ULRetransmissionTimer which is to receive an uplink grant for retransmission, the purpose of the drx-InactivityTimer is to receive an uplink grant for a new transmission. As UL HARQ ACK indicates a successful transmission of PUSCH of one specific HARQ process, UE should not stop running drx-InactivityTimer even if the UE receives the UL HARQ ACK feedback.
Proposal 2. UE shall not stop running drx-InactivityTimer when the UE receives the UL HARQ ACK feedback.
2.2
Impact on RA

In Random Access procedure, after Msg3, the UE starts mac-ContentionResolutionTimer and monitors PDCCH. 
For CBRA triggered by MAC or RRC, the UE considers this Contention Resolution successful when the UE receives the PDCCH addressed to its C-RNTI with an UL grant for new transmission. It was decided in RAN2#62 that contention should be resolved only when there is UL grant in order to avoid false contention resolution due to DL assignment. Therefore, UL HARQ ACK cannot be used for contention resolution in this case.

For CBRA triggered by PDCCH order, the UE considers this Contention Resolution successful when the UE receives the PDCCH addressed to its C-RNTI. In legacy, it intended to resolve contention when UL grant or DL assignment is received via PDCCH transmission.

	-
if notification of a reception of a PDCCH transmission is received from lower layers, the MAC entity shall:

-
if the C-RNTI MAC control element was included in Msg3:

-
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI:
-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;


In R15 MTC, as UL HARQ ACK is transmitted via PDCCH addressed to C-RNTI, the current specification is reading that the UE considers the Contention Resolution successful when the UE receives the PDCCH addressed to its C-RNTI for UL HARQ ACK. 

CBRA is initiated by PDCCH order if the eNB wants to get uplink synchronization between the UE and the eNB but there is no sufficient dedicated preamble. CBRA initiated by PDCCH order doesn’t necessary mean that there is UL data or DL data to be transmitted or received by the UE. The eNB may want to get uplink synchronization before actual DL data arrival to reduce inevitable latency from RA procedure. Thus, it seems unnecessary to consider the contention resolution successful only by UL grant or DL assignment. It would be rather flexible from scheduling perspective that the eNB completes the RA by using UL HARQ ACK via PDCCH.
Proposal 3. The UE shall consider the contention resolution successful if PDCCH transmission is addressed to C-RNTI and contains UL HARQ ACK. 
With Proposal 3, it would be logical to stop the running mac-ContentionResolutionTimer because contention resolution is considered to be successful.
Proposal 4. The UE shall stop mac-ContentionResolutionTimer if PDCCH transmission is addressed to C-RNTI and contains UL HARQ ACK.
Note that Proposal 3 and 4 doesn’t require any specification change. 
One possible enhancement is support of UL HARQ NACK in addition to UL HARQ ACK. 

In RA procedure, if the eNB detects failure of Msg3 reception earlier than mac-ContentionResolutionTimer expiry, the eNB will provide Msg3 retransmission grant via PDCCH addressed to Temporary C-RNTI. However, if a certain number of adaptive retransmission of Msg3 fails, it would be better to start the RA procedure from the scratch. Currently, there is no way but to wait mac-ContentionResolutionTimer expiry, where the value can be very long for a BL UE or a UE in enhanced coverage (i.e sf 960).

In this case, we think it would be helpful to finish the mac-ContentionResolutionTimer in the middle and starts RA procedure as soon as possible. For this purpose, UL HARQ NACK will be beneficial. In detail, the UE considers contention resolution completed unsuccessfully and starts the RA procedure by selecting a Random Access Resource.
Proposal 5. From RAN2 perspective, it would be beneficial to receive UL HARQ NACK during RA procedure to determine contention resolution is unsuccessful earlier before mac-ContentionResolutionTimer expiry. 
From RAN2 perspective, the impact wouldn’t be significant. However, it may have RAN1 impact because UL HARQ NACK is to be transmitted on PDCCH addressed by Temporary C-RNTI and RAN1 currently discuss only UL HARQ ACK. Therefore, it would be good to send LS to RAN1 inform this. 

2.3
Impact on HARQ

In RAN1#92bis, it was agreed that: 
	Agreement
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


The RAN1 agreements means that PDCCH for UL HARQ ACK doesn’t indicate any HARQ process. However, to indicate a successful reception of PUSCH transmission, which was agreed in RAN2, it is essential that PDCCH indicates a HARQ process to which UL HARQ ACK is applied. Thus, it is necessary to send LS to RAN1 to inform the need of HARQ process ID by PDCCH for UL HARQ ACK.
Proposal 6. Send LS to RAN1 to inform that HARQ process ID needs to be indicated by PDCCH for UL HARQ ACK in order to stop a specific HARQ process of which UL transmission is successful. 
3.
Conclusion
In this contribution, we propose that:
Proposal 1. Set UL HARQ RTT Timer to zero if UL HARQ ACK is used.
Proposal 2. UE shall not stop running drx-InactivityTimer when the UE receives the UL HARQ ACK feedback.
Proposal 3. The UE shall consider the contention resolution successful if PDCCH transmission is addressed to C-RNTI and contains UL HARQ ACK. 
Proposal 4. The UE shall stop mac-ContentionResolutionTimer if PDCCH transmission is addressed to C-RNTI and contains UL HARQ ACK.
Proposal 5. From RAN2 perspective, it would be beneficial to receive UL HARQ NACK during RA procedure to determine contention resolution is unsuccessful earlier before mac-ContentionResolutionTimer expiry. 
Proposal 6. Send LS to RAN1 to inform that HARQ process ID needs to be indicated by PDCCH for UL HARQ ACK in order to stop a specific HARQ process of which UL transmission is successful. 
We submitted a draft LS [1] related to this proposal 6.
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