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1 Introduction

In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1]. Regarding the shortened TTI, the updated WID was approved in RAN#73 [2]. The objectives of shortened TTI are as below.

	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)

For Frame structure type 2: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)


This contribution considers the remaining details on sPUSCH-related aspects.
2 Discussions 
In followings, the remaining issues for sPDSCH design are discussed. Some of those were also discussed through the email discussion of [90b-LTE-13].

UCI mapping on sPUSCH

Since sPUSCH would use beta offset independently, transient period can be controlled by the eNB. Therefore, we would like to support as below.

Proposal 1: For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the HARQ-ACK is mapped from the end of the data symbol by puncturing sPUSCH data REs, and RI and PMI/CQI are mapped from the start of the data symbol in the order of RI first, PMI/CQI second, which are rate matched by sPUSCH data.
Proposal 2: For UCI mapping on 2/3-symbol sPUSCH with 2 data symbols, the HARQ-ACK is mapped from the end of the data symbol closest to DMRS symbol by puncturing sPUSCH data REs,the RI is mapped from the end of the otherdata symbol rate matched by sPUSCH data, and PMI/CQI are mapped from the start of the data symbolsin the time first frequency second manner, which are rate matched by sPUSCH data.
The issues below are the same as sPDSCH.

CW-to-layer mapping for 4 layer and 1 CW

It was agreed to support up to 4 layers for sTTI and 1 CW. In legacy LTE, there is no layer mapping from 1 CW to 3/4 layers. Therefore, the following mapping should be defined.

	Number of layers
	Number of codewords
	Codeword-to-layer mapping
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Proposal 3: Layer mapping from 1 CW to 3/4 layers should be defined.
Whether to support robust transmission mode for sTTI

To see necessity of robust transmission mode for sTTI, we would like to discuss about sDCI aspects: size of sDCI for TM-dependent scheme and for robust scheme.

1)
If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the same,

-
There is no gain by having robust scheme because this robust scheme cannot be used during RRC reconfiguration period.

2)
If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the different,

-
A UE needs to blind decode two kinds of sDCIs, which results in increasing blind decoding.

With the above reason, for sTTI, there is only one transmission mode.

Proposal 4: One transmission mode for sTTI is configured. 
Scrambling sequence initialization

To randomize interference across different TTI lengths, the scrambling can be initialized every sTTI. Similar to sPDCCH scrambling, we think the initialization of 
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for sPUSCH is needed. We may think several possible options similar to sPDCCH, e.g., initialization every sTTI. For example, the following equation can be used.
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Then, we need to make 
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as a function of subslot index. Or we just initialize 
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every slot because of supporting only only codeword transmission, i.e., using 
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 by removing “q”. 

Proposal 5: The scrambling sequence is initialized every sTTI
.
3 Conclusions
In this contribution, the aspects of sPUSCH are discussed. It can be summarized as below. 
Proposal 1: For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the HARQ-ACK is mapped from the end of the data symbol by puncturing sPUSCH data REs, and RI and PMI/CQI are mapped from the start of the data symbol in the order of RI first, PMI/CQI second, which are rate matched by sPUSCH data.
Proposal 2: For UCI mapping on 2/3-symbol sPUSCH with 2 data symbols, the HARQ-ACK is mapped from the end of the data symbol closest to DMRS symbol by puncturing sPUSCH data REs,the RI is mapped from the end of the otherdata symbol rate matched by sPUSCH data, and PMI/CQI are mapped from the start of the data symbolsin the time first frequency second manner, which are rate matched by sPUSCH data.
Proposal 3: Layer mapping from 1 CW to 3/4 layers should be defined.
Proposal 4: One transmission mode for sTTI is configured.
Proposal 5: The scrambling sequence is initialized every sTTI
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