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1 Introduction

In RAN#75, a work item (WI) proposal for New Radio (NR) was approved [1]. One objective of the WI is to specify the MAC sub-layer for NR, including the Logical Channel Prioritization (LCP) procedure. TR 38.804 [2] states that a single MAC entity can support one or multiple TTI durations.
In RAN2#97bis, the following agreements on LCP were reached [3]:

Agreements 

-
Priority, PBR concept is used in NR as a baseline. 

-
For the purpose of LCP, the MAC entity learns the TTI duration/numerology from the PHY layer.  FFS on the details of how it is signalled 

-
Logical channel priority is configured per UE as a baseline.  FFS is anything needs to be done to done to treat logical channels differently

The above implies that MAC needs to be made aware of different TTI durations and/or numerology.

This contribution discusses further aspects related to the handling of multiple TTI durations/numerologies in NR MAC.
2 UE MAC Awareness of TTI Durations / Numerologies
2.1 TTI Duration / Numerology for Logical Channel Procedure

Companion contribution R2-1704907 [4] discusses the relevence of treating logical channels differently depending on numerology and/or TTI duration; in particular, the contribution argues that LCP should be performed based on an indication provided in the grant information and thus independently of the numerology and/or TTI duration associated with a new transmission. Based on the proposals in that contribution, we observe the following:

Observation 1:
It is preferable for the UE MAC to perform multiplexing of data for different LCHs without relying on knowledge of the TTI duration and/or the numerology associated with the transmission.

Companion contribution R2-1704910 [5] discusses configuration of the mapping of LCH for multiplexing of data with a transport block in the LCP procedure, along with a text proposal to TS38.331.

Companion contribution R2-1704911 [6] discusses the details of the LCP procedure using HARQ information provided by the physical layer, along with a text proposal to TS38.321. In this contribution, it is proposed to explicitly configure by RRC a Bucket Size Interval (BSI) to replace the “TTI Duration” in the calculation that increments the value of Bj to avoid any uncertainty with respect to the value of the variable Bj.
Considering the above, MAC does not need to (and preferably should not) be explicitly aware of the numerology and/or TTI duration to perform the mapping between data for a LCH and a transport block for a new transmission.
2.2 TTI Duration / Numerology for HARQ-related Timers

We further assume that MAC specification aims at remaining agnostic to different time units. In other words, we expect that procedures will be specified “per TTI”, or “per scheduling occasion”, whenever applicable but independently of the actual duration of the TTI in terms of mini-slot, slot, multiple thereof or of subframe duration. There should also be no need to have MAC aware of the numerology used for a transmission.
For LTE, RAN2 is still working the introduction of support for ShTTI in LTE TS36.321 in addition to the legacy 1ms TTI. In addition, LTE TS36.321 is only concerned by a single numerology by definition. From the discussions on the introduction of ShTTIs in LTE, the applicable time unit for some of the MAC timers requires clarification.
Observation 2:
When multiple TTI durations are supported by a single MAC entity, the impacted timing aspects relates to the time unit used for the subset of MAC-related timers that are dependent on the TTI duration (e.g. HARQ RTT Timers, etc.).

RAN2 made the following agreement last meeting with respect to the HARQ RTT Timer:

“The unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer”.

Observation 3:
The MAC specification can remain agnostic to the supported/configured TTI durations at least by referring to the “TTI length of the concerned TB” instead of referring to specific time units, whenever applicable (e.g. for applicable timers).

3 Conclusion
Companion contribution R2-1704907 [4] argues that knowledge of the TTI duration and/or numerology associated with a new transmission for mapping of data from LCHs to a transport block is unnecessarily inflexible for scheduling.
This contribution argues that awareness of TTI duration or numerology is not needed in the MAC specifications for NR.

RAN2 should discuss the above and consider the following observations:
Observation 1:
It is possible for the UE MAC to perform multiplexing of data for different LCHs without relying on knowledge of the TTI duration and/or the numerology associated with the transmission.

Observation 2:
When multiple TTI durations are supported by a single MAC entity, the impacted timing aspects relates to the time unit used for the subset of MAC-related timers that are dependent on the TTI duration (e.g. HARQ RTT Timers, etc.).

Observation 3:
The MAC specification can remain agnostic to the supported/configured TTI durations at least by referring to the “TTI length of the concerned TB” instead of referring to specific time units, whenever applicable (e.g. for applicable timers).

Consequently, RAN2 should agree to the following:

Proposal 1:
In TS38.321, similar as for LTE TS36.321, model the interaction between MAC and the PHY layer such that the specification remains agnostic to the TTI duration and its numerology for any transmission.
Proposal 2:
TS38.321 refers to “the TTI duration of the TB” to refer to the time unit associated to the processing for a HARQ process and/or for a TB, whenever needed. FFS in case cross-TTI HARQ retransmissions are supported.
Proposal 3:
TS38.321 refers to “the TTI duration of the PDCCH-occasion” to refer to the time unit associated to control channel occasions for a specific HARQ process and/or for a TB, whenever needed.

Proposal 4:
TS38.321 does not include the concept of numerologies.
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