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1.
Introduction
It was proposed in RAN2 #99 [R2-1709172] that the UE stops the running the mac-ContentionResolutionTimer if the UE receives the retransmission grant for Msg3, but no conclusion was reached. In this contribution, we would like to explain the current UE behavior and the need and the benefits of the proposed change.
2.
Discussion

The power consumption is very critical issue for an NB-IoT UE, a BL UE and an UE in enhanced coverage. Therefore, we have put much effort on designing the DRX in a way to avoid power consumption as much as possible. 
In the meanwhile, 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. With this understanding, we see unnecessary PDCCH monitoring when the UE receives the PDCCH for the Msg3 retransmission grant.
The purpose of the mac-ContentionResolutionTimer is to receive a PDCCH for the Msg3 retransmission grant or the Msg4 scheduling. 
It means that, once the UE receives the PDCCH for Msg3 retransmission grant, the UE is not expected to receive the PDCCH for neither Msg3 retransmission nor Msg4 scheduling. It would be a strange eNB scheduling if the eNB schedules another Msg3 retransmission or transmits Msg4 after the eNB already schedules Msg3 retransmission. Accordingly, it is not necessary for the UE to monitor PDCCH after the UE receives the PDCCH for Msg3 retransmission grant until the next Msg3 retransmission. 
However, in running TS 36.321[1], the mac-ContentionResolutionTimer is still running. Therefore, unnecessary power consumption occurs. This issue cannot be solved by UE implementation since it is specified in MAC that the MAC entity shall monitor the PDCCH when the mac-ContentionResolutionTimer is running. Therefore, if RAN2 considers that the unnecessary power consumption during this period, i.e., between PDCCH for the Msg3 retransmission grant and Msg3 retransmission, is significant, it should be specified in MAC that the UE stops monitoring PDCCH.
It is specified in section 16.5.1 of TS36.213 [2] that, for the NB-IoT UE, the time duration between when the UE receives the PDCCH for the Msg3 retransmission grant and when the UE retransmits the Msg3 can be configured to maximum 64 subframes. Thus, the time period of unnecessary PDCCH monitoring can be maximum 64 subframes.
	16.5.1
UE procedure for transmitting format 1 narrowband physical uplink shared channel
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n intended for the UE, perform, at the end of n+k0 DL subframe, a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information where

-
subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and
…[omitted]
-
n0 is the first NB-IoT UL slot starting after the end of subframe n+k0
-
value of k0 is determined by the scheduling delay field (
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) in the corresponding DCI according to Table 16.5.1-1. 

Table 16.5.1-1: 
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The unnecessary PDCCH monitoring occurs every time the UE retransmits the Msg3. Given that the UE may retransmit Msg3 several times depending on eNB scheduling, the unnecessary PDCCH monitoring wouldn’t be only 64 subframes but could be multiple times of 64 subframes, which would be considered significant.
It should be noted that, in DRX, the UE stops drx-ULRetransmissionTimer when the UE receives an UL grant for the HARQ process, where we had the same intention that the UE doesn’t need to monitor PDCCH for further scheduling of retransmission once the UE receives the scheduling for retransmission. 

Therefore, we propose that the UE stops the mac-ContentionResolution when the UE receives an UL grant for the next Msg3 retransmission as shown in the Figure 1. 

Proposal 1. For the NB-IoT UE, if the UE receives the retransmission grant for Msg3, the UE stops the running the mac-ContentionResolutionTimer.
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Figure 1 a proposed stop condition for the mac-contentionResolutionTimer after receiving the next Msg3 retransmission grant
In MTC, the handling of the mac-ContentionResolutionTimer is the same as in NB-IoT. For the MTC UE, the time duration between PDCCH and Msg3 retransmission is, e.g., 4 subframes. Thus, the sum of these time durations for all Msg3 retransmissions could be tens of milliseconds. We consider this is undesirable power consumption, and hence, the same proposal could be applied to MTC as well.
Proposal 2. For MTC UE, if the UE receives the retransmission grant for Msg3, the UE stops the running the mac-ContentionResolutionTimer.

3.
Conclusion
In this contribution, we propose additional stopping condition for the contention resolution timer
Proposal 1. For NB-IoT UE, if the UE receives the retransmission grant for Msg3, the UE stops the running the mac-ContentionResolutionTimer.
Proposal 2. For MTC UE, if the UE receives the retransmission grant for Msg3, the UE stops the running the mac-ContentionResolutionTimer.
We provide draft CR [4] corresponding to the proposal.
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