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Discussion and decision
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 sPUCCH-related aspects.
2 Discussions 
In followings, the remaining issues for sPUCCH design are discussed. Those were also discussed through the email discussion of [90b-LTE-10]. The following agreement was approved by email approval.
	Agreements:

· No HARQ-ACK bundling across DL sTTI is supported when configured with {2,7} sTTI operation. 

· FFS on supporting HARQ-ACK bundling

· Both semi-static and dynamic codebook size are supported for sHARQ-ACK feedback in sTTI. 

· Independent RRC signalling between using semi-static and dynamic codebook size is separately configured for sTTI configuration {2,2}, {2,7}, {7,7} and 1ms TTI.


Positive SR and 2-bit HARQ-ACK
For 2/3-OS sPUCCH, there are two options listed up in the email discussion as follows.

· Option 1: Four sPUCCH resources are configured for SR with 2-bit HARQ-ACK.

· The four resources are used for SR+'ACK, ACK', SR+'ACK, NACK', SR+'NACK, ACK', SR+'NACK, NACK' respectively. 
· Option 2: Two sPUCCH resources are configured for SR with 2-bit HARQ-ACK. 

· HARQ-ACK bundling across different TTI lengths is supported when HARQ-ACK carrying on sequence based sPUCCH format. 
Option 1 requires too many resources to send SR+HARQ-ACK information. Instead, when a UE needs to transmit SR through sPUCCH, two-bit HARQ-ACK can be bundled as Option 2.

Proposal 1: Two sPUCCH resources are configured for SR with 2-bit HARQ-ACK.
PF4-based 2/3-OS sPUCCH format 
There is a still FFS issue on whether to support IFDMA for 2-bit A/N and SR for 2/3-OS sPUCCH. For PF4, it seems not clear whether there is significant performance gain by using IFDMA. Plus, since time for standardization is very limited, it is preferred not to support IFDMA this case.
Proposal 2: For PF4-based 2/3-OS sPUCCH format design, IFDMA is not supported, i.e., reuse the shortened version of PUCCH format 4
3 Conclusions
In this contribution, the aspect of sPUCCH design is discussed. It can be summarized as below. 
Proposal 1: Two sPUCCH resources are configured for SR with 2-bit HARQ-ACK.
Proposal 2: For PF4-based 2/3-OS sPUCCH format design, IFDMA is not supported, i.e., reuse the shortened version of PUCCH format 4
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