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1 Introduction
This document discusses the different interpretations to determine PUCCH format 3 with M=9 for TDD UL/DL configuration 5.
2 Discussion
2.1 PUCCH format 3 resource

In a bundling window in TDD, the basic principles to determine PUCCH resource for a UE configured with PUCCH format 3 are as follows [1]:

· for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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, and for TDD UL-DL configurations 1-6 the DAI value in the PDCCH is equal to ‘1’ (defined in Table 7.3-X), or for a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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, and for TDD UL-DL configurations 1-6 the DAI value in the PDCCH is equal to ‘1’,
· Use PUCCH format 1a/1b where PUCCH resource is derived from CCE index of the PDCCH
· for a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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 and no PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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,
· Use PUCCH format 1a/1b where PUCCH resource is determined by TPC field in SPS activation
· for  
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 and a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
[image: image10.wmf]k

n

-

, where 
[image: image11.wmf]K

k

Î

and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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 with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 with the DAI value in the PDCCH equal to ‘1’,
· Use PUCCH format 1b with channel selection where PUCCH resource is derived from CCE indices of the PDCCHs

· for 
[image: image16.wmf]1

>

M

 and a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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 with the DAI value in the PDCCH greater than ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 with the DAI value in the PDCCH greater than ‘1’,
· Use PUCCH format 3 where PUCCH resource is determined by ARI
· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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,
· Use PUCCH format 3 where PUCCH resource is determined by ARI

In addition, for a PDSCH transmission indicated by a PDCCH with DAI=1 on primary cell, TPC is used as real TPC; for other cases, TPC is used as ARI to determine PUCCH format 3 resource.

In the following Section 2.2, we discuss the different interpretations on the condition of above forth bullets (highlighted yellow).

2.2 Interpretations
According to the principles in Section 2.1, Figure 1 shows an example of TPC interpretation with M=4. TPC is interpreted as real TPC for DAI=1, and TPC is interpreted as ARI for DAI=2, 3 and 4.
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Figure 1 TPC interpretation (M=4) – primary cell only
On the other hand, for M=9 in TDD UL/DL configuration 5, assuming all PDSCHs are scheduled within a bundling window, there are two interpretations as shown in Figure 2. 

· For interpretation 1,

· Every TPC with DAI=1 is assumed real TPC and thus there are three real TPCs within a bundling window.

· Other TPCs with DAI=2, 3 and 4 are assumed ARI.

· For interpretation 2, 

· Only one TPC with ‘the first’ DAI=1 is assumed real TPC and thus there is only one TPC within a bundling window.
· Other TPCs with DAI=1 other than the first DAI=1 and with DAI=2, 3 and 4 are assumed ARI.
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Figure 2 TPC interpretation (M=9) – primary cell only
Figure 3 shows an example in which UE cannot determine PUCCH format 3 resource with interpretation 1. It is assumed all subframes within a bundling window are scheduled and UE missed three consecutive PDSCHs indicated by PDCCH with DAI=2, 3 and 4. Since UE receives three PDSCHs with DAI=1, UE shall use PUCCH format 3 with interpretation 1. However, as there is no available ARI, UE cannot send PUCCH format 3. With interpretation 2, UE can transmit PUCCH format 3 by using the detected ARI in the given example. 

[image: image25.emf]00

DL DAI bits

01 10 11

1 2 3 4

DAI value

Interpretation 1

TPC ARI ARI ARI

00 01 10 11

1 2 3 4

00

1

TPC ARI ARI ARI TPC

Interpretation 2

TPC ARI ARI ARI ARI ARI ARI ARI ARI


Figure 3 Example: UE cannot determine PUCCH format 3 resource with interpretation 1 (M=9) – primary cell only
3 Conclusions
This contribution discussed the potential interpretations on deriving PUCCH format 3 resource with M=9 in TDD. For M=9 in TDD UL/DL configuration 5, assuming all PDSCHs are scheduled within a bundling window, there are two interpretations as shown in Figure 2. 

· For interpretation 1,

· Every TPC with DAI=1 is assumed real TPC and thus there are three real TPCs within a bundling window.

· Other TPCs with DAI=2, 3 and 4 are assumed ARI.

· For interpretation 2, 

· Only one TPC with ‘the first’ DAI=1 is assumed real TPC and thus there is only one TPC within a bundling window.

· Other TPCs with DAI=1 other than the first DAI=1 and with DAI=2, 3 and 4 are assumed ARI.

With interpretation 1, as seen in Figure 3, PUCCH format 3 resource cannot be determined. Thus, it is proposed that RAN1’s common understanding is in accordance to interpretation 2 where it needs to be captured in the meeting minute or in CR. The CRs reflecting the understanding with interpretation 2 are also provided in [2]

 REF _Ref410301643 \r \h 
[3]

 REF _Ref410301644 \r \h 
[4].
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