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1. Introduction

In this contribution, we discuss remaining issues on the sPUCCH design aspects.
2. Discussion
One remaining issue is how to transmit positive SR and 2-bit HARQ-ACK on 2/3-OS sPUCCH in the same sTTI. From the outcomes of email discussion [1], the following two options are listed up for down-selection in RAN1#91: 
· 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. 
· One resource is used for SR+'ACK, ACK' and another one is used for the case of SR+'NACK, NACK', SR+'ACK, NACK' or SR+'NACK, ACK'. 
Before resolving how to transmit positive SR and 2-bit HARQ-ACK on 2/3-OS sPUCCH in the same sTTI, it seems necessary to specify scenarios for 2 bit HARQ-ACK transmission on sPUCCH. Two scenarios can be considered:

· The 2 bit HARQ-ACK consists of 1 bit sHARQ-ACK and 1 bit HARQ-ACK due to collision between 1ms TTI and sPUCCH.

· The 2 bit HARQ-ACK is for 2 carriers.

If option 2 is supported, then in the first scenario, HARQ-ACK bundling across different TTI lengths is automatically supported, however, we have already agreed that HARQ-ACK bundling across different TTI lengths is not supported. Moreover, this would induce undesirable latency of sTTI. For example, in case of {NACK for 1ms PDSCH, ACK for sPDSCH}, eNB will send UL grant for retransmission of both 1ms PDSCH and sPDSCH even though sPDSCH is successfully decoded. In case of {ACK for 1ms PDSCH, NACK for sPDSCH}, obviously, the same situation will happen even though 1ms PDSCH is successfully decoded. Similarly, in the second scenario, sPDSCH will need to be retransmitted even though sPDSCH of either one of two carriers is already decoded successfully. In summary, option 2 would induce unnecessary latency. Thus, our preference is option 1.   
Proposal 1: In case positive SR and 2-bit HARQ-ACK are to be transmitted on 2/3-OS sPUCCH in the same sTTI, 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. 
Another issue related to SR is how to transmit positive SR only without any HARQ-ACK on 2/3-OS sPUCCH. Regarding sPUCCH resource configuration for 2/3-OS sPUCCH up to 2 bits (i.e., sequence-based sPUCCH), the following agreement was made:
	Agreement:

For 2/3-OS sPUCCH format carrying up to 2 bits ACK/NACK, one of four sPUCCH resource groups configured by higher layer is indicated by a 2-bit field in sDCI1. Each group contains 2 or 4 sPUCCH resources (depending on the expected number of HARQ-ACK bits) configured by higher layer.

Agreement:

When only positive SR is to be transmitted on 2/3-symbol sequence based 1-bit sPUCCH, the SR is transmitted on the sPUCCH resource that is used to transmit SR+NACK


In case positive SR only without any HARQ-ACK is to be transmitted, then there will be no sDCI scheduling sPDSCH, which means that there will be no ARI indicating which sPUCCH resource group among 4 groups will be used. Hence, the second agreement above also needs some clarification. 
One approach could be to configure one more sPUCCH resource for positive SR only. But, in order to avoid more resource reservation, it would be more preferable to predefine which resource group among 4 groups will be used for only positive SR transmission. Then, positive SR only will be transmitted on the sPUCCH resource corresponding to {SR+NACK} or {SR+‘NACK, NACK’} of the pre-defined or configured sPUCCH resource group. 
Proposal 2: In case positive SR only without any HARQ-ACK is to be transmitted on 2/3-OS sequence-based sPUCCH, the SR is transmitted on the sPUCCH resource corresponding to {SR+NACK} or {SR+‘NACK, NACK’} of the pre-defined/configured sPUCCH resource group.
3. Conclusion
In this contribution, we discussed some issues related to the sPUCCH design for shortened TTI. Based on the above discussions, we have the following proposals:
Proposal 1: In case positive SR and 2-bit HARQ-ACK are to be transmitted on 2/3-OS sPUCCH in the same sTTI, 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. 
Proposal 2: In case positive SR only without any HARQ-ACK is to be transmitted on 2/3-OS sequence-based sPUCCH, the SR is transmitted on the sPUCCH resource corresponding to {SR+NACK} or {SR+‘NACK, NACK’} of the pre-defined/configured sPUCCH resource group.
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