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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]At the RAN1 #88 meeting, some agreements on sPUCCH were achieved as following [1]: 
	Agreement:
· For sPUCCH carrying more than 2-bit ACK/NACK and SR (if any) in 2os/3os sTTI, sPUCCH format based on PUCCH format 4 is supported 
· QPSK is used;
· No frequency hopping within a sPUCCH
· No sequence spreading on data symbol(s)
· One UL DMRS symbol
· FFS: Reuse the legacy UL DMRS design for PUCCH format 4
· FFS: The location of the UL DMRS symbol
· FFS: Variable number of PRB(s) is configured by higher layer signaling.
· FFS on whether IFDMA is used
Agreements:
· For up to 2-bit ACK/NACK and SR (if any), the 2-symbol sPUCCH format is down-selected between
· Option 1: sequence based
· Option 1a: ACK/NACK are indicated by different combinations of cyclic shifts on symbols, with the cyclic shifts on all symbols in each combination are NOT all the same.
· Option 1b: ACK/NACK are indicated by different cyclic shifts, with the same cyclic shift on all symbols.
· Option 2: DMRS based
· Option 2a:  TDM of 1 DMRS symbol and 1 or 2 data symbols
· Option 2b: DMRS sequence and data sequence are transmitted on the same symbol with different cyclic shifts.
Agreements:
· Intra-sTTI frequency hopping is supported for at least one slot-based sPUCCH format
· No intra-sTTI frequency hopping is supported for at least one slot-based sPUCCH format
· No dynamic switch between intra-sTTI frequency hopping and no intra-sTTI frequency hopping for the same slot-based sPUCCH format
· FFS: whether the same slot-based sPUCCH format can support both intra-sTTI frequency hopping and no intra-sTTI frequency hopping



In this contribution, we present our views on sPUCCH resource management. 
2. sPUCCH resource management
sPUCCH resource index should be a function of combination among time, frequency, and/or code indices. There is no strong motivation to change the index assignment principle of the current PUCCH. Although actual PUCCH resource indexing is highly impacted by how sPUCCH is designed, existing rule will be a straightforward principle to index sPUCCH resources. 
For LTE, there are three mechanisms of PUCCH resource determination; (1) implicit resource determination based on PDCCH CCE index that is mainly used for PUCCH format 1a/1b targeting small payload size, (2) explicit resource determination based on ARI in the DL DCI that is mainly used for PUCCH format 3/4/5 targeting medium/large payload size, and (3) combination of implicit and explicit resource determination based on ECCE index + dynamic shifting indication (ARO) to avoid the PUCCH format 1a/1b resource collision between the UEs having the same index of the first ECCE in EPDCCH . 
For both 2/3-symbol sPUCCH and 1-slot sPUCCH, at least two formats that one is targeting the small payload size, i.e. up to 2 bits and the other can accommodate more than 2-bit payload size. As analyzed in [2], explicit way is preferred to deal with the collision between UEs configured with the processing time of n+3 and n+4 for 1ms TTI. Same reason can still hold to support the explicit resource determination based on ARI in the DL sDCI to avoid the collisions between the UEs configured with different TTI length, like 2-OS, 7-OS sTTI and 1ms TTI. In addition, for sTTI, it is expected that not so many UEs are scheduled simultaneously in the same sTTI (compared to legacy 1ms TTI). Therefore, implicit determination based on sCCE index would not be reasonable. Rather, as mentioned above it is important to adjust sPUCCH resource dynamically and flexibly, so that sPUCCH resource collision with UL transmissions of other sTTIs/TTIs from other UEs. 
Proposal 1:
· For a UE configured with sTTI, the sPUCCH resource is indicated by ARI included in the sDCI scheduling a sPDSCH.
· Detailed sPUCCH resource indexing should be discussed after the sPUCCH structures will be clarified.

3. Conclusion
In this contribution, we presented our views on sPUCCH resource management and reached the following proposal.
Proposal 1:
· For a UE configured with sTTI, the sPUCCH resource is indicated by ARI included in the sDCI scheduling a sPDSCH.
· Detailed sPUCCH resource indexing should be discussed after the sPUCCH structures will be clarified.
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