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1
Introduction
In RAN2#97bis and RAN2 #98 meeting, the following agreements were achieved [1]:

	Agreements on RLC
If a segment is detected to be missing, then all stored segments associated to the RLC SDU can be discarded.  FFS how a missing segment is detected if a timer mechanism is used (e.g T-reassembly).
-
In NR, RLC TM has neither transmit nor receive window

-
In NR, RLC UM has no transmit window

-
Transmit/Receive window operation for RLC AM is performed the same as LTE.
Agreements on PDCP reordering

-
A unified re-ordering schemes is used for DRB(s)/SRB(s) and UM and AM, with LTE as baseline.  

-
It is desirable to disable PDCP reordering.  FFS how to signal it 

-
Use First Missing COUNT (FMC) instead of FMS in the PDCP Status Report.
Agreements on SR/BRS

-
The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).   

-
The existing LTE BSR framework is used as baseline for NR BSR framework.  Further enhancements at least related to numerologies and granularity and can be further discussed
Agreements

- The number of LCGs will be increased up to 8.  

- The concept of periodicBSR-timer and retx-BSRtimers are reused and are configured per MAC entity 

- As a baseline, the concept of logicalChannelSR-ProhibitTimer is reused in NR. It is allowed to configure infinite value for this timer.

Agreements on DRX

-
A MAC entity can be in one DRX state (i.e. single on/off time) at any given time.  FFS if multiple configurations are supported.

-
When MAC entity is awake it monitors “PDCCH” occasion 

-
In NR, a DRX configuration is described by at least the following configuration parameters: an on duration time, an inactivity time, a retransmission time, short DRX cycles, long DRX cycles


Based on the above agreement, this contribution provides discussion on impact on the L2 timers trigger and work mechanism, including timers in PDCP, RLC and MAC layer.
2
Discussion
2.1

DRX Timers

For DRX timers in MAC layer, it can be basically classified into two types:

	Type
	DRX Timers
	Characteristics

	Qos of service -Specific
	· longDRX-CycleStartOffset
· shortDRX-Cycle
· onDurationTimer
· drx-InactivityTimer
· drxShortCycleTimer
	The timer length mainly depends on the traffic model and QoS requirement

	TB-specific
	· HARQ RTT Timer
· UL HARQ RTT Timer
· drx-RetransmissionTimer
· drx-ULRetransmissionTime
	For the timers related to a specific TB could be numerology specific to reduce the time that a UE needs to stay awake


As described in the above table, HARQ RTT timer as well as DRX retransmission timer for both UL and DL are linked to a specific TB could be numerology-specific to reduce the time that a UE needs to stay awake. The timers are used to indicate the UE to monitor the PDCCH when they expire, and they are per HARQ process and configured in PDCCH subframe.
Proposal 1: The HARQ RTT timer as well as DRX retransmission timer can be specified in numerology specific manner.
As we know, the minimum value of drx-InactivityTimer and onDurationTimer in LTE is one subframe. In NR, UE is expected to monitor all numerologies linked to the configuration of allocated Logical channels. Although these timers’ length depends on the traffic model and QoS requirement, the mini-slot length granularity for these timers can benefit the flexibility of PDCCH monitoring load reducing. Although common drx-InactivityTimer and onDurationTimer can work as well, usage of  independent timers for different numerology/TTI type can simplify and provide flexibility to the implementation.

Proposal 2: The drx-InactivityTimer, onDurationTimer can be specified in numerology specific manner as well.
2.2
Non-scheduling related Timers

The periodicPHR-Timer, prohibitPHR-Timer, sCellDeactivationTimer and timeAlignmentTimer have no strong dependence on the TTI length. The PHR timers are configured with Pathloss changes. The sCellDeactivationTimer is used for the sCell deactivation procedure. If the UE does not receive any grant from the network for the sCell when sCellDeactivationTimer is running, the sCell will deactivated. In the Uplink Time Alignment procedure, timeAlignmentTimer is applied to ensure that the TA used by the UE is accurate. Hence, “numerology/TTI type” has no impacts on these timers.
Proposal 3: The values of periodicPHR-Timer, prohibitPHR-Timer, sCellDeactivationTimer and timeAlignmentTimer can be configured in UE specific manner, i.e. common for different numerologies/TTI types.

2.3
RLC/PDCP Timers
In LTE RLC, t-PollRetransmit, t-Reordering and s-StatusProhibit timers are set based on the HARQ RTT and the HARQ retransmission number. In NR, t-Reordering is possible to be replaced by T-reassembly.  And if the values are set too large, the RLC window may move slowly and the throughput may be affected. On the contrary, the duplicate RLC PDU will be transmitted and more radio resources will be wasted. For example, if the HARQ RTT of a given numerology in NR could be shortened to less than 1ms. If RLC timers for such numerology reuse the values configured for LTE which is based on 1ms TTI, the RLC window has to wait for longer time duration and moves slowly. 
Besides, it has been already agreed in RAN2#AD hoc:

1: a single logical channel can be mapped to one or more numerology/TTI duration. 

2: ARQ can be performed on any numerologies/TTI lengths that the LCH is mapped to. 

There are two options for the value design for the timers:
· Option1: the timers can still be configured in logical channel specific manner, and compared to LTE, new values for those timers should be added by taking into account new numerologies/TTI lengths introduced in NR. 
· Option2: the timers can be configured in numerology/TTI length specific. 
Since one logical channel can be mapped to one or more numerologies/TTI durations, these timers can be configured according to the maximum TTI length for one logical channel and don’t need to consider the TTI length of the UL grant the logical channel really uses. If the maximum TTI length configuration of logical channel is changed, these RLC timers may also need to be updated. In that case, there are no big difference in the performance between Option1 and Option2. Therefore, for simplicity, Option 1 can be considered. According to the above analysis, the values can be extended for these three RLC timers by taking into account different numerologies/TTI lengths introduced in NR.
In NR, the t-Reordering timer in PDCP is used to detect loss of PDCP PDUs. The discardTimer is maintained at the transmitting side of each PDCP entity for DRB and should be configured according to the latency requirement of the service. When the discardTimer expires, the transmitting side will discard the PDCP SDU. Obviously, these two timers have no strong dependence on the numerology/TTI duration, and a logical channel-specific granularity for these timers is enough.

Proposal 4: RLC/PDCP timers can be configured in logical channel specific manner, and compared to LTE, new values for those timers should be added by taking into account new numerologies/TTI lengths introduced in NR.
3
Conclusion
In this document, we analyse the timer of L2. And we kindly propose that:
Proposal 1: The drx-InactivityTimer, onDurationTimer can be specified in numerology specific manner as well.
Proposal 2: The HARQ RTT timer as well as DRX retransmission timer can be specified in numerology specific manner.
Proposal 3: The values of periodicPHR-Timer, prohibitPHR-Timer, sCellDeactivationTimer and timeAlignmentTimer can be configured in UE specific manner, i.e. common for different numerologies/TTI types.

Proposal 4: RLC/PDCP timers can be configured in logical channel specific manner, and compared to LTE, new values for those timers should be added by taking into account new numerologies/TTI lengths introduced in NR.
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