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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1	Introduction
In RAN2 #99 meeting, the agreements on SPS for sTTI were achieved [1].

Agreements
=>	RAN2 sees benefits to support SPS for short TTI
=>	Same LCP restriction as dynamic grant will apply for SPS grant.   
=>	sTTI SPS intervals are configured by RRC. New sTTI-based interval values are introduced. The minimum value of 1 sTTI is supported.  Other values are FFS.  
=>	In DL/UL SPS with asynchronous HARQ, the HARQ process ID is derived from the sTTI-number (index of sTTI within subframe).  Details are FFS
=>	Send LS to RAN1 to indicate RAN2 desire to support SPS and agreements.  Ask the feasibility of SPS activation/deactivation for sTTI

In RAN1#90bis meeting, RAN1 sent LS to RAN2 to confirm that [1]:
RAN1 has discussed the support of SPS and considers that it is feasible to support SPS activation/deactivation for sTTI from RAN1 point of view. 
Hence, RAN1 had officially confirmed that from RAN1’s perspective, it is technically feasible to apply sSPS in sTTI. 
This means RAN2 need further study on left FFSs on how to calculate the HARQ Process ID for sSPS (SPS in sTTI). In this document, the HARQ Process ID calculation in current specification as well as for sTTI is analysed and proposed. Compared to the previous paper, we updated the RAN1’s confirmation from LS in this section. 
2	Discussion
2.1	HARQ Process ID Calculation for Legacy TTI
The HARQ Process ID is used to identify the HARQ process number and combine the new transmission and retransmission to achieve the combining gain. In SPS, the new transmission is configured periodically on PDSCH/PUSCH and unlike retransmission, and there is no PDCCH order to indicate the HARQ process ID. The HARQ process ID is calculated based on the formulas in the following [2]. It can be seen that the HARQ process ID for SPS is calculated based on the SPS interval, the start subframe and number of the SPS HARQ process.
Downlink
For configured downlink assignments, the HARQ Process ID associated with this TTI is derived from the following equation:
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number].
Uplink
For configured uplink grants, the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL)] modulo numberOfConfUlSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number] and it refers to the subframe where the first transmission of a bundle takes place.
2.2	HARQ Process ID Calculation in sTTI
In accordance with the agreements in RAN2 #99 meeting, the HARQ process ID is derived from the sTTI-number. Since the HARQ Process ID in legacy is calculated based on the parameter CURRENT_TTI, CURRENT_TTI is sTTI can be derived using sTTI-number, i.e. the CURRENT_TTI is composed of SFN number, subframe number and sTTI number is sTTI. In order to determine the sTTI index used for current SPS transmission, the CURRENT_TTI in sTTI is mapped into sTTI level which is expressed as below:
[bookmark: OLE_LINK211][bookmark: OLE_LINK212][bookmark: OLE_LINK213]CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI number].
Here sTTI_Number_Per_Subframe is the sTTI number in one subframe. For example, if the sTTI length is configured as 7OS length, sTTI_Number_Per_Subframe is 2, and if sTTI length is configured as 2OS, sTTI_Number_Per_Subframe is 6. And sTTI number is the index of sTTI in one subframe.
Besides, sTTI level for SPS interval was also agreed in last meeting which means that the SPS resource is allocated using sTTI interval value. In order to avoid HARQ ID confusion in one SPS interval, the interval of sTTI level is used for HARQ process ID calculation. 
The HARQ process ID is define below, taking  CURRENT_TTI as well as sSPS interval into consideration:
Downlink
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL- sTTI)] modulo numberOfConfSPS-Processes- sTTI,
where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI number].
Uplink
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL-sTTI)] modulo numberOfConfUlSPS-Processes-sTTI,
Where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI number] and it refers to the sTTI occasion where the first transmission of a bundle takes place.
Proposal 1: to use the formula for HARQ process ID calculation for downlink in SPS
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL- sTTI)] modulo numberOfConfSPS-Processes- sTTI,
where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI number].
Proposal 2: to use the formula for HARQ process ID calculation for uplink in SPS
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL-sTTI)] modulo numberOfConfUlSPS-Processes-sTTI,
Where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI number] and it refers to the sTTI occasion where the first transmission of a bundle takes place.
3	Conclusions
In this document, the HARQ process ID for SPS in sTTI is analysed. And, we kindly propose that:
Proposal 1: to use the formula for HARQ process ID calculation for downlink in SPS
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL- sTTI)] modulo numberOfConfSPS-Processes- sTTI,
where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI number].
Proposal 2: to use the formula for HARQ process ID calculation for uplink in SPS
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalUL-sTTI)] modulo numberOfConfUlSPS-Processes-sTTI,
Where CURRENT_TTI = [(SFN * 10 * sTTI_Number_Per_Subframe) + subframe number * sTTI_Number_Per_Subframe + sTTI number] and it refers to the sTTI occasion where the first transmission of a bundle takes place.
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