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1.
Introduction
Regarding HARQ RTT Timer, there are some agreements made in RAN2#96 and #97. 

· [RAN2#96] The unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer.

· [RAN2#97] If shortened processing time n+3 is configured, for FDD two lengths of HARQ RTT Timer (i.e., 8 subframes and 6 subframes) and UL HARQ RTT Timer (i.e. 4 subframes and 3 subframes) should be supported.  FFS how the UE choses which one it has to use at a given time.   

In RAN2#97bis, RAN2 agreed the followings regarding DRX related timer with short TTI.
Agreements on DRX

1.   The unit for drx-RetransmissionTimer, drx-ULRetransmissionTimer counting is same as the HARQ RTT time expiry that starts the retransmission time, i.e. depending on the TTI length of the TB that is under retransmission.

2.    Legacy DRX Cycle and drxShortCycleTimer are in number of subframes regardless of which TTI length is used. 

3.   Legacy onDurationTimer and drx-InactivityTimer counts number of PDCCH-subframes regardless of which TTI length is used. 
4.   Whether additional enhancements for sPDCCH monitoring are needed is FFS.   Whether  additional timers for sPDCCH enhancements is need is FFS. 
In this contribution, we will clarify the unit length of the agreed timers in short TTI.
2.
Discussion 
In current LTE, “PDCCH-subframe” is defined as follow, 
PDCCH-subframe: Refers to a subframe with PDCCH. This represents the union over PDCCH-subframes for all serving cells excluding cells configured with cross carrier scheduling for both uplink and downlink [8]; except if the UE is not capable of simultaneous reception and transmission in the aggregated cells where this instead represents the PDCCH-subframes of the SpCell.
Referring to the current definition for PDDCH-subframe, “PDCCH-subframe” indicates a subframe with PDCCH regardless of the number of PDCCH opportunities within one subframe or the length of PDCCH spread within one subframe. Given that a subframe is still remained as 1ms even with support of shortened TTI length, the definition of PDCCH-subframe should remain the same as current LTE.
Proposal 1. Even if the short TTI is introduced, the definition of PDCCH-subframe should remain the same as current LTE, i.e. “PDCCH-subframe” refers to a subframe with PDCCH.
In addition, we further look into the HARQ RTT Timer counting, drx-RetransmissionTimer counting and drx-ULRetransmissionTimer counting. 
In sTTI WI, RAN2 made the below agreements,
· [RAN2#96] The unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer.

· [RAN2#97Bis] The unit for drx-RetransmissionTimer, drx-ULRetransmissionTimer counting is same as the HARQ RTT time expiry that starts the retransmission time, i.e. depending on the TTI length of the TB that is under retransmission.
The current agreements says that the units of timer counting is to be the TTI length that is related to the DRX timer. With this agreement, however, it is not clear how the HARQ RTT Timer, drx-RetransmissionTimer, and drx-ULRetransmissionTimer are configured or counted. The intended timer configuration/counting from these agreements could be interpreted differently as follows,
1) Assume that the agreement is only about the unit of DRX timers. The UE receives multiple DRX timer values based on the units of normal TTI and sTTI, and the UE counts each timer based on the TTI length which is related to the timer. 
2) Assume that the agreement is about timer counting. The UE receives one DRX timer value based on unit of normal TTI as in the legacy, and the UE recalculates (scales) the DRX timer value based on the TTI length which is related to the timer.
In the first interpretation, for example, the UE receives 8 PDCCH-subframe of drx-RetransmissionTimer for normal TTI length and 8 sPDCCH-occasion of drx-RetransmissionTimer for sTTI length, where sPDCCH-occasion would refer to a sTTI with sTTI length and having PDCCH.

In the second interpretation, the UE receives 8 PDCCH-subframe of drx-RetransmissionTimer, and the UE recalculates (scales) the drx-RetransmissionTimer for sTTI based on the TTI length. For instance, if 2 OS is used for scheduling, the UE recalculates the drx-RetransmissionTimer as 8 PDCCH-subframe x 1/6 = 8/6, and hence, counts 1 PDCCH-subframe and 2 sTTIs with PDCCH within the next PDCCH-subframe.
We think the original intention of the agreement is to recalculate the DRX timers based on the TTI length by UE itself, i.e., 2nd interpretation. However, there may be different understanding in RAN2. Thus, we would like to confirm that the UE receives only one DRX timer value and the UE by itself recalculates the DRX timer for sTTI based on the TTI length that is related to the timer. 
Proposal 2. To confirm that by defining the unit of DRX timers counting as TTI length that is related to the DRX timer, the UE receives only one DRX timer value and the UE recalculate the DRX timer value for sTTI based on the TTI length that is related to the timer.
With Proposal 2, we realized some misalignment between RAN1 and RAN2 regarding HARQ RTT timer. 
With Proposal 2, it seems that RAN2 assumes HARQ RTT timer is recalculated by using the TTI length that schedules the TB. For example, if 2/3 OFDM symbol is used for downlink scheduling, the current agreement would imply that HARQ RTT Timer is scaled down by 1/6 based on 2/3 OFDM symbol frame structure so that HARQ RTT Timer value is calculated as 8 subframes x 1/6 = 8/6 subframes, i.e. 1 subframe + 2 sTTIs = 8 sTTIs. In summary, HARQ RTT Timer is linearly scaled down depending on the TTI length that schedules the TB.
However, in RAN 1, the processing time for sTTI is still under discussion for sTTI among the candidate for 4~8 sTTIs, i.e. HARQ RTT timer can be one of 4~8 sTTIs when sTTI is used. Depending on the decision of RAN1, HARQ RTT timer may not be linear to the TTI length. For example, HARQ RTT timer value could be 6 sTTIs when 2/3 OFDM symbol is used for scheduling the TB. Thus, we think RAN2 may need to revisit HARQ RTT timer value after the decision of RAN1. As RAN1 is discussing the HARQ RTT Timer value by considering both of sTTI length and processing time, it may be good to leave the decision to RAN1, and RAN2 re-discuss it after RAN1 decision.
Proposal 3. RAN2 needs to revisit the agreement made in RAN#96 regarding HARQ RTT timer, i.e. the unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer. The HARQ RTT timer value would be determined by RAN1.

3.
Conclusion
In this contribution, we discussed that the definition of PDCCH-subframe and further investigate HARQ RTT Timer calculation in sTTI. The proposals are:
Proposal 1. Even if the short TTI is introduced, the definition of PDCCH-subframe should remain the same as current LTE, i.e. “PDCCH-subframe” refers to a subframe with PDCCH.

Proposal 2. To confirm that by defining the unit of DRX timers counting as TTI length that is related to the DRX timer, the UE receives only one DRX timer value and the UE recalculate the DRX timer value for sTTI based on the TTI length that is related to the timer.

Proposal 3. RAN2 needs to revisit the agreement made in RAN#96 regarding HARQ RTT timer, i.e. the unit for HARQ RTT timer counting is the TTI length of the TB that starts the timer. The HARQ RTT timer value would be determined by RAN1.
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