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1. Introduction
The Rel-14 WI on “shortened TTI and processing time for LTE” [1] led by RAN1 has started in RAN#86bis and has two main goals:

1. Reducing minimum timing compared to legacy operation according to between UL grant and UL data and between DL data and DL HARQ feedback for legacy 1ms TTI operation
2. Reduce the TTI length from 1ms to 2, 4, or 7 symbols for FDD (4 symbol is only applicable to UL) and 7 symbols for TDD
In this contribution, we look at some of the MAC impacts of these objectives. 
2. Discussion
Reducing processing time from the current 4ms to 2 or 3ms is being discussed in RAN1 and the decision is within RAN1 responsibility. From RAN2 perspective, the question is whether there is any MAC impact. 
The HARQ operation as described in 36.321 relies on information from lower layers for UL grants and HARQ feedback. However, the exact time difference between the physical layer events are transparent to MAC. For uplink transmission, MAC only needs to be aware of a grant for the HARQ process associated with a TTI and the ACK/NAK for a performed transmission. For downlink, MAC only needs to be aware of the HARQ information associated with a TB (e.g. if it is a new transmission or not). Since the reduced processing times only impact the timing difference between physical layer events, there is no impact to downlink and uplink transmission for MAC. Note that the transmission occasions for non-adaptive retransmissions also are transparent to MAC.
Observation 1: Reduced processing times have on impact on MAC for handling of downlink and uplink data transfer.

Per RAN1#86bis agreement, the UE will be configured via RRC with short TTI (sTTI) length. If the UE were to be configured with only a single TTI length, then MAC procedures will not be impacted since MAC is not aware of the TTI duration. However, sTTI is likely to be configured simultaneously with legacy TTI. This can impact several MAC functionalities and in particular HARQ procedures and DRX.

Proposal 1: RAN2 to investigate the impact of configuration with two TTI lengths (1ms and sTTI) on HARQ and DRX procedures
RAN1 is also discussing two-level DCI for scheduling which is similar to eLAA two-step grant. If this is agreed, then similar mechanism adopted for LAA can potentially be reused. However, this also depends on how the scheduling information is distributed between the first and second DCI (for example which one carries the UE specific information).
Proposal 2: RAN2 to wait for RAN1 progress on two level DCI before analysing impact on MAC procedures

Multi-sTTI scheduling is also being discussed in RAN1. If adopted, this can also be handled similar to the eLAA multi-TTI scheduling.
Another FFS in RAN1 is whether different serving cells can have different TTI lengths. If adopted, this can also impact at least DRX.

Observation 2: If adopted, different TTI lengths across serving cells can impact DRX.

When different TTI lengths are used either on the same cell or across cells, RAN2 should discuss whether logical channel multiplexing and prioritization should be modified to account for potential different QoS characteristics of the bearers transmitted on different TTIs.

Proposal 3: RAN2 to discuss how new TTI lengths impact logical channel prioritization and multiplexing
3. Conclusion
In this contribution, we discussed initial scope of reduced processing and TTI lengths and conclude:
Observation 1: Reduced processing times have an impact on MAC for handling of downlink and uplink data transfer.

Observation 2: If adopted, different TTI lengths across serving cells can impact DRX.

Proposal 1: RAN2 to investigate the impact of configuration with two TTI lengths (1ms and sTTI) on HARQ and DRX procedures

Proposal 2: RAN2 to wait for RAN1 progress on two level DCI before analysing impact on MAC procedures

Proposal 3: RAN2 to discuss how new TTI lengths impact logical channel prioritization and multiplexing
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