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1 Introduction
In this contribution the sTTI impacts on PDCP, RLC and MAC timers are discussed. 
2 Discussion
2.1 PDCP Timers
The discardTimer is maintained at the transmitting side of each PDCP entity. At expiry, the transmitting side will discard the PDCP SDU. It is used for queue management, so that one PDU is dropped from the queue if the queue has grown too long. The queue size does not depend on the TTI length, so the current values can be used.

The t-Reordering timer is used by the receiving side to detect loss of PDCP PDUs at lower layer and it is only used for dual connectivity. Both small and high values are available and ideal values for short TTIs can be found as well (if short TTI is ever to be combined with dual connectivity), i.e. there is no need to introduce any new values. 
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Proposal 1: Reuse the current timing durations of the PDCP timers t-Reordering and discardTimer.

2.2 RLC timers

t-PollRetransmit is used by the transmitting side in order to retransmit a poll. A poll can e.g. be done every x PDU or every x byte. Also lower values are available and should be sufficient for short TTI as well.

t-Reordering is used by the receiving side in order to detect loss of RLC PDUs at lower layer. It is typically chosen to not expire for a number of HARQ retransmissions, which means that also for short TTI it will have a value of a few ms and the current values are sufficient.  
t-StatusProhibit is used by the receiving side in order to prohibit transmission of a STATUS PDU. Both small and high values are available and suitable values for short TTIs can be found as well.
T-PollRetransmit ::=               ENUMERATED {

                                     ms5, ms10, ms15, ms20, ms25, ms30, ms35,

                                     ms40, ms45, ms50, ms55, ms60, ms65, ms70,

                                     ms75, ms80, ms85, ms90, ms95, ms100, ms105,

                                     ms110, ms115, ms120, ms125, ms130, ms135,

                                     ms140, ms145, ms150, ms155, ms160, ms165,

                                     ms170, ms175, ms180, ms185, ms190, ms195,

                                     ms200, ms205, ms210, ms215, ms220, ms225,

                                     ms230, ms235, ms240, ms245, ms250, ms300,

                                    ms350, ms400, ms450, ms500, ms800-v1310,

                                     ms1000-v1310, ms2000-v1310, ms4000-v1310,

                                     spare5, spare4, spare3, spare2, spare1}

T-Reordering ::=                  ENUMERATED {

                                     ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,

                                     ms40, ms45, ms50, ms55, ms60, ms65, ms70,

                                     ms75, ms80, ms85, ms90, ms95, ms100, ms110,

                                     ms120, ms130, ms140, ms150, ms160, ms170,

                                     ms180, ms190, ms200, ms1600-v1310}

T-StatusProhibit ::=               ENUMERATED {

                                     ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35,

                                     ms40, ms45, ms50, ms55, ms60, ms65, ms70,

                                     ms75, ms80, ms85, ms90, ms95, ms100, ms105,

                                     ms110, ms115, ms120, ms125, ms130, ms135,

                                     ms140, ms145, ms150, ms155, ms160, ms165,

                                     ms170, ms175, ms180, ms185, ms190, ms195,

                                     ms200, ms205, ms210, ms215, ms220, ms225,

                                     ms230, ms235, ms240, ms245, ms250, ms300,

                                     ms350, ms400, ms450, ms500, ms800-v1310,
PollPDU ::=                       ENUMERATED {

                                     p4, p8, p16, p32, p64, p128, p256, pInfinity}

PollPDU-v1310 ::=                 ENUMERATED {

                                     p512, p1024, p2048, p4096, p6144, p8192, p12288, p16384}

PollByte ::=                      ENUMERATED {

                                     kB25, kB50, kB75, kB100, kB125, kB250, kB375,

                                     kB500, kB750, kB1000, kB1250, kB1500, kB2000,

                                     kB3000, kBinfinity, spare1}

Proposal 2: Reuse the current timing durations of the RLC timers t-PollRetransmit, t-Reordering and s-StatusProhibit.
In most cases the RLC and PDCP timers will not be re-configured when the TTI length is switched, so values suitable for both TTI lengths will be chosen.
2.3 HARQ RTT timers

The two HARQ RTT and UL HARQ RTT timers are not configurable, but the values are fixed and defined in [2]:
7.7
HARQ RTT Timers

For each serving cell, in case of FDD configuration and in case of Frame Structure Type 3 configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in subclauses 10.1 and 10.2 of [2], and for an RN configured with rn-SubframeConfig [8] and not suspended, as indicated in Table 7.5.1-1 of [11].

…

New timer values are needed for each of the short TTI lengths. The new timer values are used by the UE when it is using short TTI, and the legacy timer values are used when the UE is using legacy TTI length, i.e. no reconfiguration is needed.
Proposal 3: Introduce new timer values for HARQ RTT and UL HARQ RTT for each of the short TTI lengths.
2.4 General MAC timers
LTE MAC has a number of subframe-based timers. Below an analysis is made to see if the timers which are counted on a subframe basis can still keep this counting or whether shorter minimum values are needed when short TTI is used.
sr-ProhibitTimer, refers to SR-periods as its basis, i.e. it can be considered a counter. Therefore, it scales automatically when shorter SR-periods are employed due to usage of sPUCCH.  No change of this timer’s behaviour is needed.

timeAlignmentTimer: at expiry the UE time alignment is considered lost, so that UE needs to re-synchronize to the network. Since the UE mobility and drifting of the UE clock is not expected to be different for sTTI, this timer does not need changes in sTTI operation.

periodicBSR-Timer, retxBSR-Timer, logicalChannelSR-ProhibitTimer: Faster BSR reporting is not foreseen for sTTI operation. While sTTI allows transmission with lower latency, in case of large buffers, the buffers are not emptied faster with sTTI, therefore faster BSR reporting is not needed.

periodicPHR-Timer, prohibitPHR-Timer: The power headroom might change with changes in pathloss, but since dynamic path loss changes to be reported do not occur faster with sTTI, also this timer does not require changes.

mac-ContentionResolutionTimer: does not require changes, since it is RACH related and therefore independent (operates before the start) of sTTI. In line with agreements. 

sCellDeactivationTimer: does not need changes, since SCell handling in CA is also independent of sTTI usage.

Proposal 4: In sTTI operation, reuse the current timing durations of the following timers: sr-ProhibitTimer, timeAlignmentTimer, periodicBSR-Timer, retxBSR-Timer, logicalChannelSR-ProhibitTimer, periodicPHR-Timer, prohibitPHR-Timer, mac-ContentionResolutionTimer and sCellDeactivationTimer.
3 Summary
RAN2 is kindly asked to discuss the following proposals:
Proposal 1: Reuse the current timing durations of the PDCP timers t-Reordering and discardTimer.

Proposal 2: Reuse the current timing durations of the RLC timers t-PollRetransmit, t-Reordering and s-StatusProhibit.

Proposal 3: Introduce new timer values for HARQ RTT and UL HARQ RTT for each of the short TTI lengths.
Proposal 4: In sTTI operation, reuse the current timing durations of the following timers: sr-ProhibitTimer, timeAlignmentTimer, periodicBSR-Timer, retxBSR-Timer, logicalChannelSR-ProhibitTimer, periodicPHR-Timer, prohibitPHR-Timer, mac-ContentionResolutionTimer and sCellDeactivationTimer.
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