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1.	Introduction
In e-mail discussion [96#28], RAN2 discussed numerology impact on MAC in terms of numerology configuration, HARQ, LCP, DRX, BSR/SR, and PHR. 
In this contribution, we discuss some further aspects related to the questions.

2.	Discussion
2.1 Configuration of numerology/TTI duration
As a result of e-mail discussion [R2-1700250], it was proposed that 
Proposal 4: Logical channel to numerology/TTI length mapping can be reconfigured via RRC reconfiguration..
Numerology would be related to the requirement/characteristics of data transmission, e.g., latency. Given that the requirement/characterises of data transmission wouldn’t change dynamically, it would be sufficient to configure the numerology once when configuring the RB, and use the configured numerology during the lifetime of the RB. 
Many companies suggested to allow reconfiguration of numerology/TTI duration, however, we first want to see the use cases and the cost of reconfiguration of numerology/TTI duration. One potential cost can be, how to handle the MAC PDU including a MAC SDU from a logical channel for which numerology/TTI duration reconfigured?
Proposal 1. RAN2 considers it as a baseline that a numerology associated with a radio bearer (RB) is configured when the RB is added. Once the numerology is associated with the RB, it is not changed until release of the RB.

It was also proposed that,
Proposal 1: a single logical channel can be mapped to one or more numerology/TTI duration.
If more than one numerology/TTI duration need to be configured for the RB, in order to reduce signalling overhead, it can be discussed to configure a range of numerology/TTI duration for a the RB. For example, minimum numerology/TTI duration and maximum numerology/TTI duration can be signalled for the RB. 
Proposal 2. In order to configure multiple numerology/TTI duration for the RB, a range of associated numerology/TTI duration is signalled for the RB.

2.2 HARQ process
As a result of e-mail discussion, it was proposed that
Proposal 5: Leave it to RAN1 to decide whether HARQ retransmission be performed across different numerologies and/or TTI durations.
Proposal 6: wait for more details from RAN1 to decide whether HARQ configuration needs to be numerology/TTI duration specific.
Although RAN1 would be the decision maker, it would be good to understand what needs to be done Layer 2 to support HARQ retransmission across different numerologies.
In synchronous HARQ procedure, maxHARQ-Tx and maxHARQ-Msg3Tx are configured. However, asynchornous HARQ procedure will be used in NR, hence, those parameters are not needed anymore. Therefore, from RAN2 point of view, there seems to be no HARQ configuration need to be configured.
Observation. From RAN2 point of view, there is no need of HARQ configuration for different numerology/TTI durations.

2.3 DRX
There are several DRX timers. They are summarized in the Table below:
Table 1 DRX timers in MAC
	Timer Type
	Value in number of…
	Timers

	Type 1
	PDCCH-subframe
	onDurationTimer
drx-InactivityTimer
drx-RetransmissionTimer
drx-ULRetransmissionTime

	Type 2
	subframe
	HARQ RTT Timer
UL HARQ RTT Timer
ongDRX-CycleStartOffset
shortDRX-Cycle

	Type 3
	shortDRX-Cycle
	drxShortCycleTimer



In LTE, PDCCH-subframe refers to a subframe with PDCCH. Although PDCCH are spread within or over the subframe(s) when multiple numerologies/TTI durations are used, PDCCH-subframe can still refer to a subframe with PDCCH.
Then, the next question is how to calculate the DRX timers for differnet numerologies/TTI durations?

Type 1 DRX timers counting PDCCH-subframes
The intention of setting the DRX timers in number of PDCCH subframes is to offer a specific number of scheduling opportunity, i.e., number of PDCCH. Thus, there could be two approaches in calculating these timers:
· Option 1. Count the number of PDCCH-subframe regardless of numerology/TTI durations.
· Option 2. Count the number of PDCCH opportunity by considering numerology/TTI duration.
For better understanding, let’s practice by assuming that DRX timer is set to psf4, and scheduling with 1 slot of 0.5ms TTI duration is used. In Option 1, DRX timer counts 4 PDCCH subframes, whereas in Option 2, DRX timer counts 4 slots, i.e., 2 PDCCH subframes.
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In Option 1, the UE will have more scheduling opportunities during the Active Time compared to Option 2 because there are more PDCCH opportunities. Considering that the intention of short TTI is to offer more scheduling chance, Option 1 would be acceptable. On the other hand, the intention of short TTI is to reduce latency in scheduling, hence, it would also make sense only to offer the same scheduling opportunity by Option 2.
Considering the role of each DRX timer, different option may be desirable. For example, Option 1 may be applied to drx-InactivityTimer and onDurationTimer while Option 2 may be applied to drx-RetransmissionTimer and drx-ULRetransmissionTimer.
Proposal 3. RAN2 discuss whether Type 1 DRX timer counts PDCCH-subframes or PDCCH opportunities.

Type 2 DRX timers counting subframes
Among Type 2 DRX timers, HARQ RTT Timer and UL HARQ RTT Timer is to allow UE not to monitor the PDCCH by considering the processing time in network side, i.e., not TTI duration. 
Given that processing time reduction and TTI reduction are separate issue, it can be considered that these timers can still count the same number of subframes as in LTE regardless of numerology/TTI duration. On the other hand, it would be reasonable to assume that processing time would also be reduced if short TTI duration is used. Then, these timer may need to count less number of subframes by considering the reduced processing time. Note that it doesn’t need to scale down the length of subframe.
Given that processing time reducation is not necessarily linearly dependent to TTI duration reduction, there could be two options:
· Option 1. Count the same number of subframe as in LTE.
· Option 2. Define another value of UL HARQ RTT Timer and HARQ RTT Timer for reduced processing time.
For example, currently, HARQ RTT Timer is set to 8 subframes for FDD in LTE. In Option 1, HARQ RTT Timer is still 8 subframes while in Option 2, another HARQ RTT Timer value, e.g., 6 subframes is defined for reduced processing time. 
Proposal 4. RAN2 discuss whether to define another timer values for UL HARQ RTT Timer and HARQ RTT Timer by considering reduced processing time.

2.4 LCP
As a result of e-mail discussion, it was proposed that
Proposal 8: LCP takes care of the restriction of logical channel to numerology/TTI length mapping
In addition to LCP restriction, RAN2 may need to discuss tocken-bucket model in LCP. 
In token-bucket model, bucket for a logical channel (Bj) is increased every TTI by PBR x TTI duration. Every time when a MAC SDU of the logical channel is included in a MAC PDU, bucket is decreased by the amount of scheduled MAC SDUs. 
Configuring multiple numerologies/TTI durations for an RB (logical channel), one question is whether the UE increases or decreases the bucket of the logical channel based on 1ms TTI duration as in LTE or configured TTI duration ? Using 1ms TTI duration for bucket increase/decrease may have an impact on the amount of resource that can be allocated to a logical channel in scheduling based on shortened TTI duration. In addition, if multiple numerology/TTI durations are configured for a logical channel, there should be a common understanding which numerology/TTI duration is to be used for bucket increase/decrease, e.g., based on the minimum numerology/TTI duration of the logical channel.
Proposal 5. RAN2 discuss how to perform bucket increase/decrease by considering multiple numerologies/TTI durations.

3.	Conclusion
In this contribution, we discuss the remaining aspects after the e-mail discussion [R2-1700250]:
Proposal 1. RAN2 considers it as a baseline that a numerology associated with a radio bearer (RB) is configured when the RB is added. Once the numerology is associated with the RB, it is not changed until release of the RB.
Proposal 2. If multiple numerology/TTI duration need to be configured for the RB, a range of associated numerology/TTI duration is signalled for the RB.
Observation. From RAN2 point of view, there is no need of HARQ configuration for different numerology/TTI durations.
Proposal 3. RAN2 discuss whether Type 1 DRX timer counts PDCCH-subframes or PDCCH opportunities.
Proposal 4. RAN2 discuss whether to define another timer values for UL HARQ RTT Timer and HARQ RTT Timer by considering reduced processing time.
Proposal 5. RAN2 discuss how to perform bucket increase/decrease by considering multiple numerologies/TTI durations.
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