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1.
Introduction
In RAN1, the introduction of uplink HARQ-ACK feedback for the efeMTC has been agreed. 
In RAN1#90 made the following agreements [1]:

Agreement:
· Explicit HARQ-ACK feedback is supported for the following purpose(s):

· Early termination of MPDCCH monitoring before going to sleep (details up to RAN2)

· FFS: Early termination of PUSCH transmission at least in FD-FDD and TDD

· The introduction of explicit HARQ-ACK feedback shall not increase the maximum number of MPDCCH blind decoding attempts.

In this contribution, we focus on the RA enhancement using the uplink HARQ feedback for the MTC to reduce the unnecessary power consumption and the Random Access (RA) delay.
2.
Discussion

As shown below, once last Msg3 is retransmitted, the MAC entity shall start mac-ContentionResolutionTimer. 
As there is no the stop condition of the mac-ContentionResolutionTimer, even after the last Msg3 retransmission is unsuccessfully received by the network, the UE shall keep the mac-ContentionResolutionTimer running. Only after the expiry of the mac-ContentionResolutionTimer, the UE applies the random back off time for the next random access. Given that the mac-ContentionResolutionTimer could be configured as maximum the 960 subframes [2], the RA delay may not be small.
	5.1.5
Contention Resolution

…[omitted]
Once Msg3 is transmitted, the MAC entity shall:

…[omitted]
-
for a BL UE or a UE in enhanced coverage, or an NB-IoT UE, start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission of the bundle in the subframe containing the last repetition of the corresponding PUSCH transmission;
…[omitted]

-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;

-
consider the Contention Resolution not successful.
-
if the Contention Resolution is considered not successful the MAC entity shall:
…[omitted]
-
based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;
-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
…[omitted]


The DRX operation in MAC specifies the Active Time where the UE shall monitor the PDCCH. In other words, the UE is never allowed by any UE implementation to skip PDCCH monitoring during Active Time.

In RA procedure, the UE starts mac-ContentionResolutionTimer when the UE transmits/retransmits Msg3, and the MAC entity shall monitor the PDDCH if the mac-ContentionResolutionTimer is running as shown below:

	3.1
Definitions

…[omitted]
mac-ContentionResolutionTimer: Specifies the number of consecutive subframe(s) during which the MAC entity shall monitor the PDCCH after Msg3 is transmitted.

…[omitted]


	5.7
Discontinuous Reception (DRX)

…[omitted]
When a DRX cycle is configured, the Active Time includes the time while: 

-
onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or drx-ULRetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

…[omitted]
When DRX is configured, the MAC entity shall for each subframe:
…[omitted]
-
during the Active Time,
…[omitted]
-
monitor the PDCCH;


In the current MAC specification, there is no way for the UE not to monitor the PDCCH while the mac-ContentionResolutionTimer is running. 
In RAN1, uplink HARQ feedback for the Rel-15 MTC is introduced [1]. The UE may receive the uplink HARQ feedback for the Msg3 transmission because the Msg3 is using the HARQ procedure. In this case, there may be a case that the UE doesn’t need to wait for the mac-ContentionResolutionTimer expiry. For example, after the last retransmission of the Msg3 is NACKed, the UE will not receive any retransmission scheduling for Msg3, and hence, waiting for the expiry of the mac-ContentionResolutionTimer will only consume the UE power.
However, in MTC, there is no maximum retransmission number of Msg3 because there is no non-adaptive retransmission with asynchronous HARQ. If the maximum retransmission number of Msg3 is provided to the MTC UE even with asynchronous HARQ, the MTC UE can use this for counting the number of adaptive retransmission. Then, it would be beneficial from power saving point of view to stop the mac-ContentionResolutionTimer if the last Msg3 retransmission is NACKed by HARQ feedback. In addition, the MTC UE can start applying the backoff time immediately after stopping the mac-ContentionResolutionTimer. Thus, it also brings gain in terms of latency in transmitting the next RA preamble. Given that the mac-ContentionResolutionTimer is long for MTC (e.g., 960subframe), we think it is worthwhile to have a way to stop the mac-ContentionResolutionTimer early and try the next RAP transmission immediately if the last Msg3 retransmission is NACKed. Therefore, we propose that 
Proposal 1 For Rel-15 MTC UE, maximum number of the Msg3 HARQ transmission is provided.

Proposal 2 If the last Msg3 retransmission is NACKed by HARQ feedback, the UE stops the mac-ContentionResolutionTimer and applies the Backoff Time immediately. 
As shown figure1 which is proposed stop condition, once new Msg3 is transmitted, the UE starts the mac-ContentionResolutionTimer. When the UE receives the retransmission grant, the UE still keeps the running the mac-ContentionResolutionTimer. Once Msg3 is transmitted again based on the retransmission grant, the UE restart the mac-ContentionResolutionTimer. If the UE receives the HARQ-NACK feedback of the last Msg3, the UE stops the running the mac-ContentionResolutionTimer since the last Msg3 transmission reached the maximum number of retransmission. Then, the back off time is immediately applied without the mac-ContentionResolutionTimer expiry. After then, the Msg1 is transmitted.
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Figure 1 The proposed stop condition of the contention resolution timer using the HARQ feedback
It should be noted that for the Msg3 retransmission which is not the last, the UE should still monitor the PDCCH even after receiving HARQ NACK feedback in order to receive further scheduling of Msg3 retransmission.
Proposal 3 If the non-last Msg3 retransmission is NACKed by HARQ feedback, the UE doesn’t stop the mac-ContentionResolutionTimer. 
4.
Conclusion
In this contribution, we analyzed the RA enhancement using HARQ feedback for the MTC.
Proposal 1 For Rel-15 MTC UE, maximum number of the Msg3 HARQ transmission is provided.

Proposal 2 If the last Msg3 retransmission is NACKed by HARQ feedback, the UE stops the mac-ContentionResolutionTimer and applies the Backoff Time immediately. 

Proposal 3 If the non-last Msg3 retransmission is NACKed by HARQ feedback, the UE doesn’t stop the mac-ContentionResolutionTimer. 
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