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1. Introduction 
In RAN1 #62bis, the following agreements were reached:

· For A/N feedback for TDD with PUCCH Format 3:

· Mode 1: 

· Supports A/N payload size of up to 20 bits

· If the number of A/N bits to be indicated would be >20, spatial bundling is employed

· No bundling is employed if the number of A/N bits is <=20 bits

· FFS whether a Mode 2 is also supported:

· Spatial bundling with time or CC bundling (the same bundling domain as for mode b) is employed in addition to spatial bundling in cases when the number of A/N bits to be indicated would be >x 

· For A/N feedback for TDD with PUCCH Format 1b with channel selection:

· Mode a:

· If the number of A/N bits to be indicated is <=4, no bundling is used

· Mode b:

· Spatial bundling with time- or CC-domain bundling (FFS which) is used if the number of A/N bits to be indicated would be >4

Some decisions have been made aimed at the issues left FFS above. In RAN1 #63 it has been agreed that PUCCH Format 3 mode 2 is not supported in Rel-10 and use time-domain bundling for mode b. Another conclusion related in RAN1 #63b is that mode b supports only 2 CCs. Based on the above decisions we propose to discuss the ACK/NACK transmission for TDD configuration 5 separately according to two transmission mode. 
2. ACK/NACK transmission on PUCCH Format 1b with channel selection
From the email discussion in [1] there would be two possibilities of handling TDD configuration 5 under channel selection. One possibility is adopting the same scheme as Rel-8. Another one is transmitting ACK/NACK on PUCCH Format 1b with channel selection.
Note that if the bundling method in Rel-8 is performed for TDD configuration 5, the bits bundled are over the maximum payload of channel selection. That is the reason why channel selection is not supported for TDD configuration 5 in Rel-8. As can be seen in the following description, if a different bundling method is applied and then it is able to transmit more bundled bits with channel selection for one CC in Rel-10. 
UE divides the PDSCHs UE received into two groups according to the DAI value which means that subframes with odd DAI value in one group and subframes with even DAI value in the other group. Then all the subframes in each group are rearranged in the order of the DAI value from small to large. After rearrangement, each group generates 2 bits which represent the ACK/NACK response of the first PDSCH transmission and the number of continuous ACKs from the beginning of the PDSCH transmissions. The mapping between multiple ACK/NACK and 2 bits are illustrated in table 1. Finally 4 bits of the two groups are mapped into 2 bits using the same mapping table in Rel-8. The PUCCH channel resources needed in the mapping table can be obtained from the two groups with one group corresponding to two PUCCH channels. The two PUCCH channels in each group can be achieved corresponding to the first and the second ACK/NACK response after reordering based on DAI.
Table 1: mapping between multiple ACK/NACK responses and 2 bits b(0)b(1) 
	ACK/NACK of the first PDSCH transmission and the number of continuous ACKs from the beginning of the PDSCH transmissions
	b(0)b(1)

	NACK or UE detect at least one DL assignment is missed
	0,0

	ACK, 1/4
	0,1

	ACK, 2/5
	1,0

	ACK, 3
	1,1


For improvement of DL throughput, channel selection should support TDD configuration 5 for one CC in Rel-10.

Mode b will result in more ACK/NCAK states overlapping for TDD configuration 5 and affect DL performance. So mode b should not be supported for TDD configuration 5.

Proposal: 
We propose that channel selection should be supported for TDD configuration 5 for one cc in Rel-10 and mode b should not be supported for TDD configuration 5. 
3. ACK/NACK transmission on PUCCH Format 3
When ACK/NACK responses are transmitted on PUCCH format 3 with dual RM coding, the maximum payload that can be transmitted simultaneously is 20 bits. So when only one CC is scheduled, no bundling and no mapping are applied. When two CCs are scheduled by eNB and the number of bits that need to be transmitted is over the maximum payload of PUCCH Format 3, spatial bundling should be employed. When more than two CCs are scheduled by eNB and spatial bundling is already used, the ACK/NACK bits need to be transmitted is still over the maximum payload of PUCCH Format 3, time domain bundling should be employed to transmit the ACK/NACK responses. 
The agreement in [3] denotes that PUCCH format 3 mode 2 is not supported, which means that Spatial bundling with time or CC bundling is not employed in addition to spatial bundling when the number of A/N bits to be indicated would be more than 20 bits. Base on the above agreement, it is clear that for TDD configuration 5 when ACK/NACK responses are transmitted on PUCCH Format 3 more than 2 CCs cannot be supported in Rel-10. 
Proposal: 

ACK/NACK transmitted on PUCCH Format 3 for TDD configuration 5 is supported for up to 2CCs in Rel-10. No bundling is used for one CC and only spatial bundling is employed for 2 CCs.
4. Conclusions 
In the contribution, we propose the ACK/NACK transmission method for TDD configuration 5 in Rel-10 based on different transmission mode. Based on the above discussion we conclude:

· Channel selection should be supported for one CC and mode b should not be supported.

· When ACK/NACK is transmitted on PUCCH Format 3, up to 2 CCs should be supported for TDD configuration 5. No bundling is used for one CC and only spatial bundling is employed for 2 CCs.
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