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Introduction
In RAN1#84, design assumptions for shortened TTI were discussed and the following agreements were made [1].
 (
Agreements:
Following design assumptions are considered:
No shortened TTI spans over subframe boundary
At least for SIBs and paging, PDCCH and legacy PDSCH are used for scheduling
The potential specific impacts for the followings are studied 
UE is expected to receive a 
sPDSCH
 at least for downlink 
unicast
 
sPDSCH
 refers PDSCH carrying data in a short TTI
UE is expected to receive PDSCH for downlink 
unicast
FFS whether a UE is expected to receive both 
sPDSCH
 and PDSCH for downlink 
unicast
 simultaneously
FFS: The number of supported short TTIs
If the number of supported short TTIs is more than one,
The length of short TTI can be variable
FFS whether a UE is expected to receive 
sPDSCHs
 with different lengths simultaneously
FFS how to change the length of short TTI for 
sPDSCH
 e.g., semi-static 
vs
 dynamic, cell-specific 
vs
 UE-specific, explicit 
vs
 implicit
TTI length for DL and UL can be different 
)
In this contribution we provide our views on shortened TTI for downlink transmission. 
Reception of sPDSCH and PDSCH
In RAN1#84, it was agreed that Random access, SIB and Paging procedures are not modified. At the same time, it was concluded that FDM should be used for multiplexing of sTTI and non-sTTI, so that latency for sTTI based communication is minimized. Considering these principle, it is natural that UE should be able to receive sTTI based channels in the subframe where Random access, SIB or Paging procedures is going. If the UE has the capability to receive both of the sTTI based channels and PDSCH carrying broadcast information, the UE is also able to receive both of sPDSCH and PDSCH for downlink unicast. In addition, even if the UE is configured with the sTTI, at least one PDSCH HARQ process should be maintained for a fallback operation. Therefore, The sTTI capable UE should be able to operate sPDSCH and PDSCH HARQ processes simultaneously. On the other hand, simultaneous reception of sPDSCH and PDSCH for downlink unicast within a single downlink subframe may have more impacts on UE’s reception processing. Hence, it should be studied further.
Proposal 1:
· A sTTI capable UE should be able to simultaneously operate sPDSCH HARQ process(es) and PDSCH HARQ process(es) for downlink unicast.
· FFS: simultaneous reception of sPDSCH and PDSCH for downlink unicast in a single downlink subframe.

Supported shortened TTIs
For downlink, reduction of RTT may be dominant for latency reduction. A main motivation to introduce shortened TTI is realizing for reduction of processing time. In terms of receiving process, the processing time reduction at UE side is more challenging than that at eNB side. In this sense, the shorter TTI length (e.g. 1 or 2 OFDM symbols) requires less processing for sPDSCH decoding. In addition, sTTI with 2/3/4 OFDM symbols achieves almost the same BLER performance (or even better performance in high mobility cases) as the legacy PDSCH by using appropriate channel estimation schemes [2][3]. On the other hand, the slot based sTTI can be supported without much standardization effort, since the current RAN1 specification has slot-based initial partial subframe structure already.
Observation 1:
· Shorter TTI length brings more benefit with respect to UE’s processing time reduction, since it requires less processing for sPDSCH decoding.

[bookmark: _Hlk447119954]Co-existence of different sTTI lengths
From the network point of view, downlink resources should be able to be utilized as much as possible. On the other hand, if assuming a TCP slow start period, a suitable TTI length depends on the TPC packet size, which is different with respect to each UE. Therefore, different sTTI lengths should be able to co-exist within the same subframe.
From the UE perspective, however, there is no need to support reception of sPDSCHs with different TTI length configurations within a single downlink subframe, except for the simultaneous reception of legacy PDSCH and sPDSCH.
Proposal 2:
· A UE is not expected to receive sPDSCHs with different length configurations within a single subframe.

CSI reporting
Although sPDSCH has shorter TTI length than the legacy PDSCH, the channel characteristics is exactly the same. Furthermore, an appropriate CSI reporting period depends only on time domain channel fluctuation and is independently of the sTTI length. Therefore, CSI reporting should rely on the legacy TTI basis, and there is no need to support sTTI based CSI reporting.
Proposal 3:
· There is no need to support sTTI based CSI reporting.

Conclusion
In this contribution, we present our views on shortened TTI for downlink transmission and make the following observation and proposals: 
Proposal 1:
· A sTTI capable UE should be able to simultaneously operate sPDSCH HARQ process(es) and PDSCH HARQ process(es) for downlink unicast.
· FFS: simultaneous reception of sPDSCH and PDSCH for downlink unicast in a single downlink subframe.
Observation 1:
· Shorter TTI length brings more benefit with respect to UE’s processing time reduction, since it requires less processing for sPDSCH decoding.
Proposal 2:
· A UE is not expected to receive sPDSCHs with different length configurations within a single subframe.
Proposal 3:
· There is no need to support sTTI based CSI reporting.
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