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1 Introduction

In this contribution, PDSCH design including transmission mode configuration and TBS determination for sTTI are discussed.
2 Transmission mode configuration  
In RAN1 meeting #84b, it was agreed that one UE can be dynamically scheduled in subframe granularity with PUSCH and/or sPUSCH. For downlink transmission, similar scheduling method that one UE can be dynamically scheduled in subframe granularity with PDSCH and/or sPDSCH shall be supported since it may have two kinds of data packets for different services at the same time for downlink. Therefore, it is preferred that transmission modes for short TTI and 1ms TTI are configured independently so different kinds of packets can be transmitted in a proper mode with great efficiency.

On the other hand, it is beneficial to configure transmission modes independently for short TTI and 1 ms TTI for one UE to introduce scheduling flexibility of eNB. In addition, if the measurement interval as well as reporting interval of CSI for short TTI is reduced compared to 1 ms TTI, the reported CSI could quickly tracking the channel variation in high velocity scenario. In this case, dense RS for CSI measurement may be needed for short TTI. Allowing different measurement RS or antenna ports for short TTI and 1ms TTI can save RS overhead. 
Proposal 1: DL transmission modes for short TTI and 1 ms TTI can be configured respectively.
3 TBS determination 
Currently scaled TBS according to TTI length is assumed for sTTI transmission. For link adaptation of sTTI, the same procedure of 1ms TTI transmission may be applied, e.g., the SINR/CQI is determined base on a BLER target of 10% for initial transmission. However, the estimated SINR/CQI at UE side may fluctuates due to the neighboring cells’ traffic. Since the neighboring burst traffic appears randomly, it is difficult to predict SINR/CQI accurately, which means inappropriate MCS would be chosen in the transmission in a high probability. In addition, the interference cancellation and suppression ability of one UE is limited due to the limited receiving antennas. Therefore, AMC scheme with fixed initial BLER (IBLER) does not always provide the best link adaptation performance due to the inaccurate SINR/CQI estimation and the limited interference cancellation ability. 
An enhanced AMC scheme is provided that an aggressive TBS is chosen to match the allocated resource, e.g., allow the code rate of the transmission is larger than 1. In fixed IBLER scheme, if the predicted SINR is higher than the real SINR, more transmission times would be needed for one TBS; if the predicted SINR is lower than the real SINR, less transmission times would be needed. The uncertain transmission times of one TBS would bring spectrum efficiency loss to some extent. If the enhanced AMC scheme is applied on short TTI, there would be chances to maximize the throughput to approximate the channel capacity. This is because one large transport block will be segmented into several segmentations and be transmitted on several TTIs, the initial transmission and the retransmissions of this transport block include multiple segmentations which may experience various interference environments, so time diversity gain as well as combination gain will be obtained at receiver side.  
The enhanced AMC scheme can improve the throughput by sacrificing the latency reduction gain. Round trip time would increase in this case compare to fixed IBLER scheme for multiple retransmission times are needed. So this scheme would be beneficial to large packet service which is not sensitive to latency.
Note that if the code rate is much larger than 1, the current 4 redundancy versions may not be enough to make sure that all the information of one TB can be transmitted. Figure 1 illustrates such case.    
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Figure 1: HARQ combination for different redundancy version number
One straightforward solution is to increase more redundancy versions to make sure all the information bits of the aggressive transport block can be transmitted on short TTIs.
Here we evaluate the performance of enhanced AMC scheme on 2OS TTI transmission and fixed IBLER scheme on 1ms TTI transmission.
IBLER target AMC: The TTI length is 1ms. The SINR/CQI/TBS is determined base on a BLER target of 10% for initial transmission. 4 RVs are used.
Enhanced AMC: The TTI length is 2OS. An aggressive TBS is selected for each 2OS TTI, e.g., the same TBS selected for 1 ms TTI is transmitted on 2 OS TTI without scaling, so the code rate is higher than 1. No initial BLER target. 16 RVs are used.
Other simulation assumptions can be found in Table 1 in appendix and simulation results are provided in Figure 2. 
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Figure 2: Enhanced AMC vs IBLER target AMC
From the simulation results, it is observed:
Observation 1: Enhanced AMC obviously outperforms IBLER target AMC in throughput performance under interference fluctuation situation. 
Observation 2: 30% gain at high SNR region and above 60% in low to medium SNR region could be achieved.

Note that enhanced AMC scheme would be beneficial to large packet service which is not sensitive to latency. For latency sensitive service or small packet transmission, scaled TBS according to TTI length is preferred.

Based on the above discussion, it is proposed:

Proposal 2: Both proportional scaled TBS and aggressive TBS for short TTI transmission should be further studied.

4 Conclusion
In this contribution, PDSCH design including transmission mode configuration and TBS determination for sTTI are discussed. An enhanced AMC scheme with aggressive TBS transmission is discussed and the simulation results show performance gain compare to legacy IBLER target AMC scheme:

Observation 1: Enhanced AMC obviously outperforms IBLER target AMC in throughput performance under interference fluctuation situation. 
Observation 2: 30% gain at high SNR region and above 60% in low to medium SNR region could be achieved.

Based on the discussion, the following proposals are made:
Proposal 1: DL transmission modes for short TTI and 1 ms TTI can be configured respectively.
Proposal 2: Both proportional scaled TBS and aggressive TBS for short TTI transmission should be further studied.
Appendix 
Table 1:  Simulation assumptions
	Parameter
	Assumption

	Antenna configuration
	2Tx, 2Rx

	UL/DL configuration
	Downlink

	Carrier frequency
	2GHz

	UE speed
	3Km/h

	Number of UEs
	1(target UE) + 2(Interference UE)

	Number of Sectors
	4

	RB number
	12RB(Fixed)

	Channel Type
	ETU

	TTI length
	2 symbols

	IoT
	5dB、2dB for 2 interference users

	Conflict ratio
	20%、50% for 2 interference users
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