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1. Introduction  
In RAN1#63 meeting, the following were agreed for ACK/NACK transmission on PUSCH：

· If the UE has only a single CC configured, it shall use the Rel-8/9 coding and resource scheme;

· If >1 CC is configured, PUSCH A/N codebook size:

· Based on the number of configured CCs and their configured transmission modes

· For TDD, also dependent on number of subframes in bundling window;

· The proposals in R1-106026 and R1-106499 and R1-106025 are FFS-revisit in RAN1#63bis;

· Treatment of special subframe is FFS
In this contribution，we share our view on spatial bundling and our scheme of ACK/NACK transmission on PUSCH.
2. Discussions
2.1 Spatial bundling：
In RAN1#62bis meeting，it was agreed that max A/N payload size for TDD is 20 bits. Therefore，If the A/N payload size is larger than 20 bits， spatial bundling is required. There are two alternatives of spatial bundling:
Alt-1：Spatial bundling is applied to all subframes；

· Pros：Simplicity

· Cons：the loss of DL throughput is larger than Alt-2
Alt-2：Spatial bundling is applied to partial subframes; 
· Pros：the loss of DL throughput is smaller than Alt-1
· Cons：the scheme of spatial bundling is needed to be specified
Note also from the simulation results [1], it can be concluded that the performance loss due to spatial bundling is still marginal. With the extra standardization effort needed for Alt-2, we prefer Alt-1 due to its simplicity.
Proposal 1：If the A/N payload size is larger than 20 bits，spatial bundling is applied to all subframes；
2.2 ACK/NACK transmission on PUSCH
There are two alternative [2][3] for ACK/NACK transmission on PUSCH. 
Alt-1[2]: 
· The ACK/NAK codebook size 
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 is determined based on the number of configured CCs and configured transmission mode, and also dependent on the number of subframes in bundling window; 
· The number of REs used for ACK/NAK transmission on PUSCH is determined by 
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，where
· If the PUSCH transmission is not based on a detected UL grant in the subframe, 
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· If the PUSCH transmission is based on a detected UL grant in the subframe, the value of                   is determined by the UL-DAI in the corresponding UL grant by the following table：
	DAI bits in UL grant（MSB，LSB）
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	（0，0）
	1/4

	（0，1）
	1/2

	（1，0）
	3/4

	（1，1）
	1


Alt-2 [3]: 
For PUSCH with UL grant, the ACK/NAK codebook size is determined by 
[image: image5.wmf](

)

2

ACK

subframe

ONCC

=×+

,  
[image: image6.wmf]UL

subframeDAI

NV

=

 if the PUSCH multiplexed with the HARQ-ACK is adjusted based on a detected UL grant intended for the UE. 
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is indicated by UL grant, representing the maximum number of DL subframes with dynamic PDSCH transmission or PDCCH indicating downlink SPS release on any configured CC in the bundling window . For PUSCH without UL grant, codebook size determination is same as Alt-1.
Both Alts have pro and cons. Considering the special property of coding process involved, it would be more desirable to separate the payload determination and resource determination, hence the following is proposed:
Alt-3: 
· The ACK/NAK codebook size 
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 is determined based on the number of configured CCs and configured transmission mode, and also dependent on the number of subframes in bundling window; 

· The number of REs used for ACK/NAK transmission on PUSCH is determined by 
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Case1 If the PUSCH transmission is not based on a detected UL grant in the subframe, 
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Case2 If the PUSCH transmission is based on a detected UL grant in the subframe, 
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, where 
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 is the value of indicating the maximum number of PDCCH transmitted to the UE in any of configured CCs
Case 2 can be further optimized if multiple definitions of DAI based on spatial bundling status is allowed:
· If spatial bundling is not employed，
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 is the value of indicating the maximum number of PDCCH transmitted to the UE in any of configured CCs；
· If spatial bundling is employed，
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 is the value of the UL DAI which indicate the number of PDCCH transmitted to the UE in all of configured CCs；

Table 1 shows the Pros and Cons of these three schemes. 
Table 1 The Pros and Cons of three schemes

	
	Pros
	Cons

	Alt -1
	(1)The generation of ACK/NACK codebook is simple;

	(1)The equation of ACK/NACK resource allocation is needed to be modified; 

(2)The adjustment of ACK/NACK resource allocation is fixed;(because of 
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	Alt -2
	(1)The generation of ACK/NACK codebook depend on whether PUSCH transmission is based on a detected UL grant;
	(1)If any of configured CCs has the maximum number of PDCCH transmitted to the UE, the maximum resource allocation for ACK/NACK is reached.

	Alt -3
	(1)The equation of ACK/NACK resource allocation is not needed to be modified; 

(2)The adjustment of ACK/NACK resource allocation is variable;
(3)The generation of ACK/NACK codebook is simple;
	


Proposal 2：We prefer Alt -3 as the scheme for ACK/NACK transmission on PUSCH;
3. Summary
In this contribution, we present our proposals regarding some remaining details for UCI multiplexing on PUSCH:
Proposal 1：If the A/N payload size is larger than 20 bits，spatial bundling is applied to all subframes；

Proposal 2：Alt-3 is adopted as the scheme for ACK/NACK transmission on PUSCH;
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