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1
Introduction
In Rel-13, the support of up to 32 CCs necessitates some enhancements for UL control channels. Good progress has been made in the past meetings relating to new PUCCH format(s) design for eCA. In this contribution, we share our views on remaining issues for new PUCCH format design for eCA.      
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Discussion
The following was agreed at RAN1 #82bis: 

Agreements:
· The PUSCH-like new PUCCH format is designed as follows:

· No. of DMRS per slot is 1 for both CP cases.

· For normal CP cases, DMRS is located on #3 SC-FDMA symbol of each slot.
· For extended CP cases, DMRS is located on #2 SC-FDMA symbol of each slot.

· Same DMRS symbol(s) generation procedure is applied as in PUSCH.

· Cell-specific parameters Group-hopping-enabled,  n(1)DMRS, and Dss are common between DMRSs for PUSCH and PUSCH-like new PUCCH format.

· UE-specific parameters nRSID and Ncsh_DMRSID for DMRS on PUSCH-like new PUCCH format are independently configurable from those for DMRS on PUSCH.

· Inter-slot FH is applied as in legacy PUCCHs
· Shortened PUCCH format is supported
· The PUCCH resource without multiplexing is represented by the following factors.

· Starting PRB index (0-109)

· The number of PRBs (3 bits)
· For transmit power control of the PUSCH-like new PUCCH format,

· 10log10(MPUCCH_PRB) is included with MPUCCH_PRB being the no. of PRBs.

Note that the above is only for the PUSCH-like new PUCCH format. It has not been decided, whether disabling of inter-slot hopping is allowed for PUCCH Format 5 (new PUCCH format with CDM). 

Since Format 5 is expected to be operating in the low SNR regime, the channel estimation improvement afforded by coherent combining across slots could provide benefits. This would require disabling inter-slot hopping. The eNB could decide whether to disable inter-slot hopping based on whether the channel is flat and therefore the frequency diversity provided by hopping is not significant. 

However, in order to simplify the specification, and to maintain consistency, we propose not to introduce a new mode with no inter-slot frequency hopping for Format 5. 
For the rate matching and interleaving details for the new PUCCH formats, we propose to reuse the existing 36.212 procedures for TBCC and PUSCH, respectively.  
3
Conclusions 
We proposed not to introduce a mode with no inter-slot frequency hopping for Format 5. 

For the rate matching and interleaving details for the new PUCCH formats, we propose to reuse the existing 36.212 procedures for TBCC and PUSCH, respectively.  
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