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1
Introduction
In this paper, we focus on the remaining design issues of sTTI operation under FS2 as follows:
1. DL data transmission in X-symbol slots

2. DL HARQ association tables

3. Inclusion of additional symbols in special subframes

2
DL Data Transmission in X-Symbol Slots
It is already agreed that the sPDSCH can be transmitted in slot1 of SSC #3, 4 and 8, where there are 4 or 5 symbols available. In such a case, DMRS locations can be the same as the legacy positions for these SSCs. The open issue is that whether sPDSCH should be supported in SSC # 1, 2, 6 and 7 where there are only 2 or 3 symbols are available. In terms of latency reduction, if sPDSCH is transmitted in these X-symbol slots, the gain averaged over all slots and all configurations is marginal. Hence, there is no strong motivation to support sPDSCH in slot1 of SSC #1, 2, 6 and 7.
Proposal 1: The sPDSCH is not transmitted in slot 1 of SSC #1, 2, 6 and 7.
3
DL HARQ Association Tables

For determining the timing between the sPDSCH and HARQ ACK/NAK, we define one Table for SSC 0-9 and one separate Table for SSC10 as follows:

Table1: Timing between sPDSCH and HARQ ACK/NAK for SSC #0-9.
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Table2: Timing between sPDSCH and HARQ ACK/NAK for SSC #10.
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Proposal 2: For SSC #0-9, Table 1 should be used to determine the timing between the sPDSCH and HARQ ACK/NAK.
Proposal 3: For SSC #10, Table 2 should be used to determine the timing between the sPDSCH and HARQ ACK/NAK.
4
Inclusion of Additional Symbols within the Special Subframes

The Guard Period within the special subframe is inserted for all downlink to uplink transitions to control both intra-cell and inter-cell interference, to handle propagation delay, and the need for Tx/Rx and Rx/Tx switching. In Release 8, the Guard Period duration is configurable from one of ten special subframe configurations and is chosen to match the deployed cell size. 

An eNB can potentially decrease the effective Guard Period duration, by scheduling additional resources to near cell users either after the DwPTS or prior to the UpPTS without incurring any additional intra-cell or inter-cell interference. This structure is reflected in the diagram shown in Figure 1.
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Figure 1: Inclusion of additional low latency downlink and uplink symbols within the legacy special subframe
To ensure the feasibility of this new structure, one must consider both intra-cell and inter-cell interference cases. For the intra-cell interference case, the new low latency downlink users that are appended after the legacy DwPTS must not be interfered by the uplink low latency users or legacy UpPTS legacy transmission. In addition, the eNB to eNB inter-cell interference must also be considered. Here the inclusion of a low latency DL users from Cell A should not interfere with Cell B’s reception of low latency UL users. However, note that these new low latency users that have been assigned within the legacy guard interval are near cell users with low TA values. Therefore, cell A can transmit at a lower power to the low latency users relative to its legacy DwPTS transmission. Likewise, for low latency users in cell B, an increase of power can be made relative to the legacy UpPTS transmission. This additional power ramping step on both the DL transmission as well as UL transmission can greatly mitigate any eNB to eNB interference seen. This is aspect of the power ramping is shown in Figure 2.
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Figure 2: The eNB and UE power ramping within the legacy guard period to mitigate eNB to eNB intercell interference
Proposal 4: Additional low latency DL and UL symbols, with appropriate power management, can be inserted into the legacy guard period within the special subframe to increase the capacity within the special subframe.  
5
Conclusions 
Based on the discussion presented in the paper, we outlined specific implementation issues regarding a shortened TTI TDD based solution. We propose:
Proposal 1: The sPDSCH is not transmitted in slot 1 of SSC #1, 2, 6 and 7.

Proposal 2: For SSC #0-9, Table 1 should be used to determine the timing between the sPDSCH and HARQ ACK/NAK.

Proposal 3: For SSC #10, Table 2 should be used to determine the timing between the sPDSCH and HARQ ACK/NAK.

Proposal 4: Additional low latency DL and UL symbols, with appropriate power management, can be inserted into the legacy guard period within the special subframe to increase the capacity within the special subframe.  
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