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At the RAN1#85 meeting, the following agreement and work assumption were achieved.
Agreement:
· The following  sPUCCH formats are recommended to be supported 
· One sPUCCH format for HARQ-ACK and/or SR feedback for a serving cell
· sPUCCH format(s) for multiple HARQ-ACK bits, e.g. as in CA and frame structure type 2
· The amount of sPUCCH formats to support is depending on the maximum identified payload size to support
· sPUCCH format allows for multiplexing of HARQ-ACK and SR
· FFS: sPUCCH format supports CSI feedback
Working assumption:
· It is recommended to support a design that is based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 
· It is recommended to support a design that is based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 
· During the WI phase, down-selection is not precluded
Based on above agreement and working assumption, this paper will discuss the sPUCCH frequency resource issue, including the sPUCCH resource position in bandwidth, and the parameter definition used in sPUCCH physical resource mapping.
Discussion
sPUCCH resource in cell bandwidth
As in section 5.4 in reference [1], in legacy 1ms TTI, PUCCH locates at the ends of the total available cell bandwidth, PUCCH format 2 resource is nearest to the edges of uplink cell bandwidth, other PUCCH formats are next to format 2, semi-static parameters are provide to help UE mapping PUCCH resource. This could maximize the amount of continuous spectrum for PUSCH. To get frequency diversity gain, the resources allocated to PUCCH are frequency hopping on the slot boundary. While in sPUCCH, there are multiple types of sPUCCH lengths. Moreover, as in reference [2], for each sPUCCH length, sPUCCH could carry at least two formats, one format is for small payload with HARQ-ACK and/or SR feedback for a serving cell, another format is for high payload with multiple HARQ-ACK bits. Applying the similar principles used in legacy 1ms TTI, sPUCCH resources are also desired to be allocated nearly to the edges of uplink cell bandwidth, which is next to legacy 1ms PUCCH. For 4os/7OS sPUCCH, as in reference [2], to get frequency diversity gain, it could apply intra-sTTI frequency hopping on the nearly half position of 4OS or 7OS sTTI. 
Proposal 1: sPUCCH resources are allocated to the edges of uplink cell bandwidth, and is next to the legacy 1ms PUCCH that is nearest to the edges of bandwidth.
sPUCCH physical resource mapping
Since there may be multiple sPUCCH lengths at cell level, naturally, sPUCCH with sTTI length among 2OS, 4OS, and 7OS will occupy different frequency bandwidth. In one sPUCCH with a specific sTTI length, there are possibly different formats used for small payload and high payload. These formats will occupy the separate resource in each sPUCCH. Another way, different length sPUCCH formats can be shared in the same frequency resource by CDM method with different DMRS cyclic shifts. For 2OS sPUCCH, 1OS is DMRS, the other OS is for uplink control information. It is impossible to apply intra-sTTI frequency hopping mechanism. Thus, considering other possible sTTI length, the sPUCCH with 2OS is better to be put in inner location of bandwidth, which could give symmetric intra-sTTI frequency hopping to 4OS or 7OS sPUCCH. One example of sPUCCH resource mapping is shown in fig.1, sPUCCH with 2OS is put next to sPUCCH with 4OS and 7os, sPUCCH with 4OS and 7OS is near to 1 ms sPUCCH. 
Proposal 2: sPUCCH frequency resource for different TTI lengths can be located in different frequency subbands or separated in the same subband by CDM with different DMRS cyclic shifts.

 
Fig.1 Example of sPUCCH resource mapping




Regarding mapping rule in reference [1], the physical resource blocks used for transmission of PUCCH is mapped based on parameter. There are two types indication method for. One is indicated by CCE index and resource offset. For example, as the indication of for PUCCH format1, where. Another one is indicated by ARI (A/N resource indication) in DCI similar to PUCCH format 3, format 4, format 5 respectively where the available PUCCH resources configured by RRC signaling. Currently, for PUCCH format 3/4/5, the TPC field in the DCI format of the corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers. Hence, there are two options to define the parameter associated to sPUCCH physical resources:
· Option 1: based on CCE index and resource offset which is configured by RRC layer
· Option 2: indicated by ARI from available resources configured by RRC signaling.
Option 1 is one kind of implicit mapping and related to CCE index. The resource offset could be a value related to different sPUCCH length or the sPUCCH format. Option 2 is simple explicit mapping. This parameter is also related to different sPUCCH length or the sPUCCH format. Similar in PUCCH, sPUCCH with small payload, such as ACK/NACK for one cell, could reuse the option1 which is flexible and contains a dynamic parameter CCE index. Besides, it also could be set based on Option 2. sPUCCH with high payload could reuse the option 2. Hence for sPUCCH of high payload, ARI is used to determine the sPUCCH resource from the available resources configured by higher layer. 
Proposal 3: Reuse the current mapping rule for legacy PUCCH to indicate sPUCCH resource.

Conclusion
In this contribution, sPUCCH physical resources issue is discussed. Our conclusion and proposal are as follows:
Proposal 1: sPUCCH resources are allocated to the edges of uplink cell bandwidth, and is next to legacy 1ms PUCCH that is nearest to the edges of bandwidth.
[bookmark: _GoBack]Proposal 2: sPUCCH frequency resource for different TTI lengths can be located in different frequency subbands or separated in the same subband by CDM with different DMRS cyclic shifts.
Proposal 3: Reuse the current mapping rule for legacy PUCCH to indicate sPUCCH resource.
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