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1 Introduction

The combination of features of sTTI and ELC was discussed in RAN4#88bis, which is addressed in the current contribution.
2 Discussion

Short TTI is a feature enabling a shortening of the LTE round trip time. The Short TTI feature consists of three main components:
· The introduction of transmissions shorter than one subframe in PDSCH and PUSCH,
· The introduction of new short in-band DL control (SPDCCH) and new short UL control (SPUCCH),
· The reduction of processing time and related procedures (e.g., HARQ).

Short physical downlink control channel (SPDCCH) is used to schedule the slot-based/subslot-based PDSCH. Two TTI configurations for PDSCH have been standardized: TTI configuration for 7 OFDM symbols (or slot-based PDSCH) and TTI configuration for 2/3 OFDM symbols (or subslot-based PDSCH).
Furthermore, SPDCCH uses CRS or DMRS as demodulation reference symbols, configured by the RRC parameter spdcch-SetReferenceSig = {crs, dmrs}. Depending on whether it is the CRS-based or DMRS-based, the number of configurable OFDM symbols used for SPDCCH are different. This also determines whether CRS or DMRS are used for PDSCH demodulation.

· Observation 1: When sTTI carrying SPDCCH, SPUCCH, subslot-based PDSCH, or subslot-based PUSCH occurs e.g. in the last subslot of a subframe, the UE requires fewer warm-up subframes.
· Observation 2: When DMRS are used as demodulation reference signal, the number of required warm-up subframes carrying CRS is smaller.

The first observation is also schematically illustrated in Figure 1 and Figure 2 below, where we show the number of required warm-up subframes without sTTI (Figure 1) vs. the number of required warm-up subframes with sTTI in the last subsplot of the subframe (Figure 2).
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Figure 1: The number of required warm-up subframes without sTTI.
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Figure 2: The number of required warm-up subframes with sTTI.
Based on the observations above, we propose the following for sTTI:

· Proposal 1: For UE receiving SPDCCH or PDSCH or transmitting SPUCCH or PUSCH in the last subslot of a subframe, N1=7 subframes.
· Proposal 2: For UE configured to use other reference signal than CRS for demodulation of a channel, N1=4 subframes and N2=0 subframes before and after receiving this channel, respectively.
· Proposal 3: For UE configured to use other reference signal than CRS for demodulation of a channel received in the last subslot of a subframe, N1=3 subframes and N2=0 subframes before and after receiving this channel, respectively.
A draft CR based on the proposals above is provided in [1].
3 Summary

Based on the above analysis, the following is observed and proposed in the current contribution:
· Observation 1: When sTTI carrying SPDCCH, SPUCCH, subslot-based PDSCH, or subslot-based PUSCH occurs e.g. in the last subslot of a subframe, the UE requires fewer warm-up subframes.

· Observation 2: When DMRS are used as demodulation reference signal, the number of required warm-up subframes carrying CRS is smaller
· Proposal 1: For UE receiving SPDCCH or PDSCH or transmitting SPUCCH or PUSCH in the last subslot of a subframe, N1=7 subframes.

· Proposal 2: For UE configured to use other reference signal than CRS for demodulation of a channel, N1=4 subframes and N2=0 subframes before and after receiving this channel, respectively.

· Proposal 3: For UE configured to use other reference signal than CRS for demodulation of a channel received in the last subslot of a subframe, N1=3 subframes and N2=0 subframes before and after receiving this channel, respectively.
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