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1. Introduction  
In RAN1 #62bis, the only issue left for PUCCH format 3 is the resource indexing. In this contribution, we give our views on PUCCH format 3 resource indexing.
2. Discussion 
There are mainly three issues related to the resource indexing for PUCCH format 3.

2.1 multiplexing capacity

It is confirmed in RAN1 #62bis that no OCC on RS for PUCCH format 3 and the 2RS in symbol #1 and #5 for normal CP, and 1RS in symbol #3 for extended CP. Since OCC on RS is not supported, we should note that the multiplexing capacity for PUCCH format 3 in a PRB may be RS limited for the case when the high layer configured parameter 

[image: image1.wmf]PUCCH

shift

D

is set to 3. Therefore, we think the multiplexing capacity should be denoted as, where 
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 denotes the multiplexing capacity determined by data part of PUCCH format 3 while 
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 denotes the multiplexing capacity determined by DMRS part of PUCCH format 3 where 
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.  From the multiplexing capacity point of view, we suggest that 
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 regardless normal format or shortened format is used, where 
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 is the length of block-wise orthogonal sequence in the first slot. By doing so, the PRB index would be same in all subframes for a given PUCCH format 3 resource index 
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, which will simplify the resource allocation for both PUCCH and PUSCH. 

2.2 Frequency domain location

Considering the frequency location of PUCCH format 3, we have shown our view in [1]. Since the resource index of PUCCH format 3 is also higher layer configured, it is natural to locate the PUCCH format 3 next to PUCCH format 2/2a/2b. Regarding the mapping to physical resource, 3 alternatives are proposed.

Alt #1: 
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Alt #2: 
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Alt #3: 
[image: image11.wmf](3)(3)

PUCCHCH

/

mnN

êú

=

ëû

For Alt #1, a new parameter 
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 is introduced, its function is the same as 
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 in Rel-8. For Alt #2, no parameters need to be introduced, but the Rel-8 defined parameters 
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 should be redefined as the bandwidth in terms of resource blocks that are available for used by PUCCH format 2/2a/2b and PUCCH format 3. And for Alt #3, no parameters need to be introduced and no existed parameters need to be redefined. If the eNB smart enough, it will make sure that no resource allocation collision happens. Therefore, Alt #3 is slightly preferred for us. 
2.3 Orthogonal sequence determination
Although PRB indexing for shortened format subframe and normal format subframe is the same, the block wise orthogonal sequence may be different for shortened subframe and normal subframe. Following equation is proposed for orthogonal sequence determination 
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, where 
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denotes the length of orthogonal sequence in the second slot. In order to avoid resource collision, some scheduling restriction is imposed for resource allocation in shortened format subframe. For example, in a shortened format subframe, if resource index 0 (here referred to the relative resource index in a PUCCH format 3 RB) is allocated for one UE, the resource index 4 should not be used for any other UE at the same subframe. As it was agreed that the resource allocation for PUCCH format 3 is RRC configured and combined with dynamic indicator of ARI in the SCC. So such restriction may not be a big issue. Note that the orthogonal sequence used in shortened format subframe and normal format subframe may be different for a same given
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, but we think it doesn’t cause any problem.
3. Conclusion
In this contribution, we point out that the multiplexing capacity of PUCCH format 3 is also related to the separation of cyclic shift configured to reference signal for PUCCH demodulation. And the mapping to physical resource and orthogonal sequence determination are also considered. In conclusion, we propose:
· The multiplexing capacity of PUCCH format 3 is determined based on 
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;
· Use the following equation for mapping to physical resource: 
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· Use the following expression to determine the orthogonal sequence: 
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