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1
Introduction
In sTTI WID [1], the following objectives have been captured:
For Frame structure type 1: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 

· Specify support for a transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· Down-selection is not precluded

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)
The followings have been agreed in RAN1 #88bis:

Agreement:

· Simultaneous transmission of sPUSCH and PUSCH is not supported within the same carrier

Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUSCH

· The UE shall stop/drop the transmission of PUSCH

· FFS: If stopping/dropping is partial or full

· FFS on whether/how to transmit UCI(s) of PUSCH if the PUSCH carries the UCI(s)

In this contribution, we discuss on the design consideration for sPUSCH.
2
Discussion
It has been observed that shortening TTI length for uplink transmission results in coverage loss especially for the power limited UE. This is mainly because the energy per bit gets lower as the TTI length becomes shorter for a given transport block size. Due to the fact that sTTI length determines the uplink coverage, it has been agreed that three sTTI lengths are supported for uplink sTTI transmission which is different from the downlink. Note that 4 symbol based uplink sTTI length was added because of the coverage concern on 2 symbol based uplink sTTI length.

Considering that the uplink coverage of a UE may be changed semi-statically and sTTI length determines the uplink coverage, a UE-specific sTTI length configuration via a higher layer signaling seems to be appropriate.
Proposal-1: sTTI length for sPUSCH is configured in a UE-specific manner via higher layer signaling
Since the number of available REs for an sPUSCH transmission gets smaller as the sPUSCH sTTI length becomes shorter, the maximum transport block size should be limited based on the sTTI length in order not to exceed a certain coding rate which may not be able to decode at the receiver. In addition, to support a similar SNR range with that of PUSCH, the transport port block sizes should be scaled down based on the sTTI length so that a similar effective coding rates are supported with legacy PUSCH transmission for a given number of PRBs.
Proposal-2: transport block sizes should be scaled down based on sTTI length
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Figure 1. Example of an association between sPDCCH and sPUSCH with different sTTI length

As discussed above, the sTTI length for an uplink transmission should be configured based on a UE uplink coverage level. However, the sTTI length for a downlink transmission may be independently determined regardless of the uplink sTTI length since downlink coverage is not limited by an sTTI length. Hence, the sTTI length for uplink and downlink should not be tied together for better scheduling and configuration flexibility. The figure 1 shows an example of the association between sPDCCH and sPUSCH with different sTTI length.
If sTTI length of sPDCCH is shorter than that of sPUSCH, multiple sPDCCHs can be associated with a single sPUSCH scheduling, thus resulting in higher blind decoding complexity. In order not to increase blind decoding complexity for sPUSCH scheduling when sTTI length of sPUSCH is longer than downlink sTTI length, a subset of sPDCCH regions associated with a sPUSCH can be monitored by a UE for UL grant. The subset of sPDCCH regions can be determined in a UE-specific manner to minimize blocking probability so that the UE-specific search spaces for UL grant can be distributed over the multiple sPDCCH regions.
Proposal-3: different sTTI length for sPDCCH and sPUSCH for a UE is supported
3
Summary
In this contribution, we discussed on the design considerations on sPUSCH. From the discussions, we propose the followings:

Proposal-1: sTTI length for sPUSCH is configured in a UE-specific manner via higher layer signaling Proposal-2: transport block sizes should be scaled down based on sTTI length

Proposal-3: different sTTI length for sPDCCH and sPUSCH for a UE is supported
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