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Discussion and Decision
1. Introduction
In RAN2#91, there were some agreements on RAR as shown below [1].
	Agreements
:
3
Confirm the following RAN1 agreement: RAR time/frequency resource and repetition factor (either for PDSCH or M-PDCCH) are derived from the used PRACH resources.

4
For Rel-13 UEs in extended coverage, RA response window duration is extended based on the RAR repetition factor.


Furthermore in RAN2#91bis, the followings were agreed on timers used in random access procedure by Rel-13 MTC UE [2].
	Agreements:

:
2
mac-ContentionResolutionTimer, and T300 value ranges are extended for Rel-13 LC/CE UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. 

2a
mac-ContentionResolutionTimer dependent on CE level (TBD whether it is explicitly signalling for implicitly derived from other information.)
2b  T300 is provided per cell


In this contribution, we discuss the extension of RAR window duration (i.e. ra-ResponseWindowSize) and mac-ContentionResolutionTimer. We also provide our views.
2. Discussion
2.1
RA response window size
In the RA procedure, the RA response window starts at the subframe that contains the end of the preamble transmission plus three subframes and has length ra-ResponseWindowSize subframes [3].When the UE is in the extended coverage and performs the random access, the RA preamble transmission will be repeated according to the CE level of the UE. Therefore, the RA response window should start at the subframe that contains the end of the preamble repetitions plus three subframes. 
From specification impact point of view, we do not see strong necessity to update the wording of “the end of preamble transmission”, because it could be understood as “the end of preamble repetition”. However, we are open and fine with the update if companies are fine.
Proposal 1: RAN2 confirm that the RA response window starts at the subframe that contains the end of the preamble repetitions plus three subframes, when the UE is in the extended coverage which needs the preamble repetition.
Proposal 2: RAN2 discuss whether the current MAC specification is sufficient or any modification is necessary.
Next, we discuss how to extend the RA response window size. Regarding the RA response (RAR), the M-PDCCH including the RAR resource allocation will be repeatedly transmitted, when the UE is in the extended coverage. The RAR repetition factor in the previous agreement would mean the number of M-PDCCH repetitions for RAR. This seems the “mPDCCH-NumRepetition-commonSearchSpac(e)RAR“ in the RAN1 LS [4], although RAN1 is still discussing and the need of RRC parameter is FFS. 
It will be the simplest way that the extended RA response window size is derived by multiplying the value for the normal coverage by the number of M-PDCCH repetitions for each CE level. For instance, when the RA response window size for the normal coverage is ‘X’ (ms) and the number of M-PDCCH repetitions is ‘Y’, the extended RA response window size is ’X * Y’ (ms).
However, it is not sure how the repetition is actually performed in L1, e.g. repeating over consecutive subframes, with a constant interval (>1 ms), or randomly/dynamically in any subframe. Thus, it is not sure the simplest approach above could be sufficient or other mechanism is necessary.
Observation 1: There is not sufficient information to conclude how to extend the RA response window size based on the RAR repetition factor.
2.2
MAC contention-resolution timer
As agreed in RAN2#91bis, the mac-ContentionResolutionTimer is extended dependent on the CE level. It is an open issue whether the extension is performed by explicit signaling or implicitly derived from other information. The mac-ContentionResolutionTimer is started at the Msg3 transmission and restarted at each HARQ retransmission of the Msg3 [3]. Similarly to the RA preamble transmission, the Msg3 will be repeated when the UE in the extended coverage. Therefore, the mac-ContentionResolutionTimer should be (re)started at the last transmission of Msg3 repetitions within one HARQ (re)transmission.
Proposal 3: RAN2 agree that the mac-ContentionResolutionTimer should start at the last transmission of Msg3 repetitions, when the UE is in the extended coverage which needs the Msg3 repetition.
From specification impact point of view, we see some necessity of modifying the MAC specification (i.e. section 5.1.5 Contention Resolution). This is because the current text does not indicate anything about the repetitions of the Msg3 and thus the timer handling may or may not be suitable. For instance, the UE may start the timer earlier than the eNB considers and then the UE may also detect the expiry of the timer earlier. In the worst case, the UE may consider the MAC contention resolution fails and go back to the preamble transmission before the eNB sends the Msg4 to this UE. As a consequence, the access delay may become longer and the power consumption may also become larger. 
For the specification change, there are two alternatives: Alternative 1 is to add a NOTE and Alternative 2 is to modify the procedural text. Since modifying the procedural text (Alt.2) may be too much for this clarification, our slight preference is to add a NOTE (Alt.1). However, if other simple modification would be possible, the Alt.2 may be also fine.
Proposal 4: RAN2 agree to modify the current specification for MAC contention resolution timer in order to cover the UE behavior in the enhanced coverage.

Proposal 4a: RAN2 discuss whether adding a NOTE is sufficient or modifying the procedural text is required.
· Alternative 1: Add a NOTE as guidance (example)
	5.1.5
Contention Resolution [3]
Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.

Once Msg3 is transmitted, the MAC entity shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;
-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

:

NOTE:
If the Msg3 is transmitted or retransmitted with repetitions, the UE should start or restart the mac-ContentionResolutionTimer at the last transmission of repetitions.


· Alternative 2: Specify the UE behavior for repetition case (example)
	5.1.5
Contention Resolution [3]
Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.

Once Msg3 is transmitted, the MAC entity shall:

-
if the Msg3 is trasmitted with repetitions:
-
start mac-ContentionResolutionTimer at the last transission of repetitions and restart mac-ContentionResolutionTimer at the last transmission of repetitions within each HARQ retransmission;
-
else:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;
-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

:


Next, we discuss how to extend the value of mac-ContentionResolutionTimer. Before receiving the MAC contention resolution message (Msg4) successfully, there may be some HARQ retransmissions as well as some repetitions. As the HARQ retransmissions are taken into account in the legacy timer configuration, only repetitions should be considered additionally. 
Regarding the Msg4 repetition, i.e. PDSCH repetition, it is still FFS in RAN1 whether how to indicate the number of repetitions and what values are introduced. So, similar to the extension of the RA response window size, we should wait for further RAN1 input.
Observation 2: There is not sufficient information to conclude how to extend the mac-ContentionResolutionTimer depending on the CE level.

Proposal 5: RAN2 should wait for further input from RAN1 regarding the extension of RA response window size and mac-ContentionResolutionTimer.
3. Conclusion

In this contribution we discussed the extension of the RA response window size and MAC contention-resolution timer and made the following proposals.

Proposal 1: RAN2 confirm that the RA response window starts at the subframe that contains the end of the preamble repetitions plus three subframes, when the UE is in the extended coverage which needs the preamble repetition.
Proposal 2: RAN2 discuss whether the current MAC specification is sufficient or any modification is necessary.
Proposal 3: RAN2 agree that the mac-ContentionResolutionTimer should start at the last transmission of Msg3 repetitions, when the UE is in the extended coverage which needs the Msg3 repetition.
Proposal 4: RAN2 agree to modify the current specification for MAC contention resolution timer in order to cover the UE behavior in the enhanced coverage.

Proposal 4a: RAN2 discuss whether adding a NOTE is sufficient or modifying the procedural text is required.
Proposal 5: RAN2 should wait for further input from RAN1 regarding the extension of RA response window size and mac-ContentionResolutionTimer.
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