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1 Introduction
The MAC timers in NB-IoT are configured in number of PDCH periods, but some timers are in PDCCH-subframes while others are in subframes:
	Parameter
	Unit in LTE
	Unit in NB-IoT

	drx-InactivityTimer
	PDCCH-subframes
	PDCCH periods

	drx-RetransmissionTimer
	PDCCH-subframes
	PDCCH periods

	drx-ULRetransmissionTimer
	PDCCH-subframes
	PDCCH periods

	logicalChannelSR-ProhibitTimer
	subframes
	PDCCH periods

	periodicBSR-Timer
	subframes
	PDCCH periods

	retxBSR-Timer
	subframes
	PDCCH periods

	onDurationTimer
	PDCCH-subframes
	PDCCH periods

	mac-ContentionResolutionTimer
	subframes
	PDCCH periods

	ra-ResponseWindowSize
	subframes
	PDCCH periods


During RAN2#101bis a possible clarification of the MAC timers i.e. definition of the PDCH period in TS 36.321 was discussed [1, 2] but no agreements were reached, and the topic was postponed. For MTC a clarification was agreed in principle [3].
In this contribution a possible way forward is discussed. 

2 Discussion
No IOT issue with the MAC timers for NB-IoT has been discovered in the field, and UE vendors have also not expresses different opinions how the timers should work. However MAC timers configured in PDCH periods have been subject for discussion (and confusion) in RAN2, and a clarification has been agreed in the past already [4]. 
A possible clarification of the PDCCH period has been discussed during offline discussion #402 during RAN2#101bis:
PDCCH period (pp): Refers to the interval between the start of two consecutive PDCCH occasions and depends on the currently used PDCCH search space [2]. A PDCCH occasion is the start of a search space and is defined by subframe k0 as specified in section 16.6 of [2]. The calculation of number of PDCCH-subframes for the timer configured in units of a PDCCH period is done by multiplying the number of PDCCH periods with npdcch-NumRepetitions-RA when the UE uses the common search space or by npdcch-NumRepetitions when the UE uses the UE specific search space. The calculation of number of subframes for the timer configured in units of a PDCCH period is done by multiplying the number of PDCCH periods with duration between two consecutive PDCCH occasions.
Some concerns about a possible clarification were raised that TS 36.321 should not clarify RAN1 topics or duplicate RAN1 requirements. This is a valid point, but in our understanding the aim of the clarification in 36.321 is to clarify how the MAC timers, in PDCCH periods, should be interpreted. This aspect is not explicitly covered in RAN1 specification in our understanding. 

In our view the definition of PDCCH period in 36.321 is clear on how the MAC timer/counter is initialized. What could be clarified, in our view, is how the timer/counter is decremented, when e.g. 
Proposal 1: Clarify PDCCH period for MAC timers in PDCCH-subframes in REL-15 with early UE implementation

Proposal 2: Clarify that “When decrementing a counter calculated in PDCCH-subframes, the UE shall include subframes that belong to candidates/search spaces that will be dropped as specified in section 16.6 of [2].”.

CR to 36.321 REL-15 has been provided for discussion and agreement. 

3 Summary

RAN2 is kindly asked to discuss a possible clarification of MAC timers in PDCCH-subframes in NB-IoT:
Proposal 1: Clarify PDCCH period for MAC timers in PDCCH-subframes in REL-15 with early UE implementation

Proposal 2: Clarify that “When decrementing a counter calculated in PDCCH-subframes, the UE shall include subframes that belong to candidates/search spaces that will be dropped as specified in section 16.6 of [2].”.
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