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1 Introduction
In last RAN2#99bis meeting, the 36.331 CR for SPS in sTTI is technically endorsed, and there were two FFSs left, which are listed below [2]:

=>
FFS whether SPS and sSPS can be active at the same time.  

=>   sSPS is supported on PCell.  FFS if sSPS is also supported in SCell.  

And 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 , and in this document, the remaining issues for sSPS are discussed.
2
Discussion
2.1
SPS and sSPS Active at the Same Time
SPS was introduced to target at VoIP services or the services with low stable bit rate and fixed periodicity. And sSPS can be applied to services requiring low latency, like URLLC. These two kinds of services may both be active for the UE. In order to accommodate with these services friendly, it is reasonable that both SPS and sSPS are active at the same time for the UE. Even though, there are still other issues needed to be discussed.
SPS/sSPS HARQ Process number
In SPS, multiple (one or more) processes will be reserved for SPS transmission. The SPS HARQ process number is configuredvia the RRC signalling. When both SPS and sSPS are active for the UE, there are two kinds of alternatives for SPS/sSPS HARQ process reservation.
Alternative 1: SPS and sSPS sharing HARQ process
In this alternative, HARQ process (es) is/are reserved for both SPS and sSPS. When a new transmission is initiated and one HARQ process is occupied by SPS, sSPS can’t use this HARQ process for SPS. Conversely, the HARQ process used by sSPS can’t be used for SPS. 

In this way, unbalance of HARQ process occupation may occur. For example, there are a number of HARQ processes are configured for SPS and sSPS, when both VoIP and URLLC are active for the UE. The URLLC service will use more HARQ processes, since short period will be configured due to its low latency requirement. Thus, there will fewer HARQ processes for VoIP even no HARQ process is left which will cause negative impact on the performance on VoIP.
Observation 1: Unbalance of HARQ process occupation may occur if SPS and sSPS are sharing HARQ process.
Alternative 2: SPS and sSPS using individual HARQ process

In this alternative, the network configures the number of SPS HARQ process and the number of sSPS HARQ process independently. Compared with alternative 1, this avoids the unbalance of HARQ process occupation and is more acceptable and flexible.
For the HARQ ID calculation, the HARQ process ID associated with the configured downlink assignments is derived from the number of the SPS process and current TTI number in LTE [3] both in alt1 and alt2.

· SPS HARQ ID calculation

As stated in [3], the HARQ Process ID is derived as following:

HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number].
· sSPS HARQ ID calculation
It was proposed in [4] that the HARQ process ID in sTTI is calculated based the following formula:
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL-sTTI)] modulo numberOfConfSPS-Processes-sTTI
The range of the HARQ ID for SPS and sSPS is [0, numberOfConfSPS-Processes -1], and [0, numberOfConfSPS-Processes-sTTI - 1] respectively. Consequently, number of SPS and sSPS HARQ processes will share the same HARQ ID in some cases, for example HARQ ID 0. The network does not expect to receive the data using the same HARQ process ID, even though it can figure out the HARQ process is for SPS or sSPS according to the TTI length or the reception occasion.
It was agreed that the sTTI and legacy TTI will share the same HARQ process in RAN1 #90 meeting [5]. The agreements imply that the retransmission may use different TTI length with the new transmission, since the HARQ process can be distinguished by the HARQ ID. However, if the HARQ ID is shared between SPS and sSPS, it causes confusion for the UE to perform the retransmission. This is illustrated in Figure 1.
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Figure 1 HARQ PID confusion for SPS and sSPS during retransmission
Observation 2: If SPS and sSPS are active at the same time for the UE, it will cause confusion for the retransmission.

To address the above issue, the UE can perform the uplink retransmission using the TTI length corresponding to the TTI length indicated by the grant. However, it conflicts with RAN1’s agreements. Alternatively, we can add other restriction to the HARQ PID calculation, as discussed in NR [6], like Repetition factor. Obviously, if SPS and sSPS are working together, extra work is needed to further study the solutions to resolve the issue. Due to the time budget, it is proposed that:
Proposal 1: Not to support SPS and sSPS active at the same time for sTTI.
2.2
sSPS on SCell
In NR, whether SPS can be configured on SCell was also discussed, with the conclusion that SPS can be configured for a SCell [7]. This is reasonable for NR, since it is possible that different numerologies are configured on different component carriers. The services with stable bitrate and period can run on the SCell using SPS to achieve great throughput or low control channel overhead. Different from NR, sSPS in LTE is configured to support the services with low latency requirement.
If the sSPS is supported on the SCell, one choice is to keep the SCell always in active mode in order to reduce the activation delay. Then the UE will always perform PDCCH monitoring and regular RRM and CSI measurement on the SCell as well as uplink transmission including SRS, causing the extra power consumption.
Observation 3: If the SCell is kept in active mode in order to reduce activation delay for sSPS, power consumption problem will arise.
Alternatively the SCell is deactivated until the new uplink URLLC data is arriving. Then the UE has to sendSR/BSR to notify the network to active the SCell to initiate the URLLC data transmission. Thereafter, the SCell is activated with the active delay is from n+8 ms to n+ 24/34 ms, and the data is sent to the network. The whole procedure will introduce great delay to the traffic and has terrible impact on the performance.

Observation 4: If the SCell is in deactivated mode, the SCell re-activate procedure will bring negative impact on the performance.

Therefore, it is proposed that:

Proposal 2: Not to support sSPS on SCell.
3
Conclusion
In this document, we analyse the timer of L2. And we kindly propose that:
Observation 1: Unbalance of HARQ process occupation may occur if SPS and sSPS are sharing HARQ process.
Observation 2: If SPS and sSPS are active at the same time for the UE, it will cause confusion for the retransmission.
Proposal 1: Not to support SPS and sSPS active at the same time for sTTI.
Observation 3: If the SCell is kept active in order to reduce activation delay for sSPS, power consumption problem will arise.
Observation 4: If the SCell is in deactivated mode, the SCell re-activate procedure will bring negative impact on the performance.

Proposal 2: Not to support sSPS on SCell.
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