3GPP TSG RAN WG1 Meeting #78bis
R1-144117
Ljubljana, Slovenia, October 6 – 10, 2014
Source:
Sharp
Title:
Issues on FDD-TDD HARQ-ACK reporting procedure for TDD PCell
Agenda Item:
7.2
Document for:
Discussion and Decision
1. Introduction
The RAN1 FDD-TDD CA agreements have been captured in TS 36.213 v12.2.0 [1] . According to [1], in the case of TDD PCell and scheduled FDD SCell, the HARQ-ACK reporting procedure follows the HARQ-ACK reporting procedure for TDD CA with different UL/DL configurations. However, there are some issues caused by differences between FDD-TDD CA with TDD PCell and TDD CA with different UL/DL configurations.
In this contribution, we raise some issues on the FDD-TDD HARQ-ACK reporting procedure in the case of TDD PCell and scheduled FDD SCell in the current specification.
2. Issues on FDD-TDD HARQ-ACK reporting procedure for TDD PCell
2.1. Issues on HARQ-ACK transmission for PUCCH format 3 and PUCCH format 1b with channel selection
According to subclause 7.3.4 in TS 36.213, FDD-TDD HARQ-ACK reporting procedure for TDD PCell basically follows the HARQ-ACK procedure described in subclause 7.3.2.2 as shown in Fig. 1. This HARQ-ACK procedure is based on the UL-reference UL/DL configuration and the DL-reference UL/DL configuration defined in subclause 8.0 and subclause 10.2, respectively.
For FDD-TDD CA with TDD PCell, DL-reference UL/DL configuration is configured as the UL/DL configuration of TDD PCell. However, UL-reference UL/DL configuration is not configured for the scheduled FDD SCell in the case of TDD PCell, since the scheduling timing between UL grant/PHICH and PUSCH and the scheduling timing between PUSCH and PHICH are predefined as shown in Table 1. As a consequence, the following points (i.e., Issue 1 and 2) could be the issues for the scheduled FDD SCell in the case of TDD PCell and it may be the abstract for the HARQ-ACK transmission on PUSCH in several cases. We believe this is not RAN1’s common understanding from the discussions in FDD-TDD CA. Therefore, we think RAN1’s common understanding is not captured correctly in the current TS36.213.
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Fig. 1: Flowchart of FDD-TDD HARQ-ACK procedure for TDD PCell in the current TS36.213
Table 1: DL-reference UL/DL configuration and UL-reference UL/DL configuration of SCell
	
	DL-reference UL/DL configuration of SCell 
	UL-reference UL/DL configuration of SCell

	TDD different UL/DL configuration
	Defined in Table 10.2-1 of TS 36.213 
	UL/DL configuration of the SCell (self-scheduling),
Defined in Table 8-0A of TS 36.213 (cross-carrier scheduling)

	FDD-TDD CA, TDD PCell and FDD SCell
	UL/DL configuration of the PCell 
	Not configured


Issue 1:

· Determination of 
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 if PUCCH format 3 is configured for transmission of HARQ-ACK (highlighted in cyan in the annex)
In the current TS36.213, if PUCCH format 3 is configured for transmission of HARQ-ACK, the value 
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 for the HARQ-ACK transmission is determined as shown in Fig. 2.
Case 1-1: for the HARQ-ACK transmission on PUCCH or PUSCH based on PHICH, the value 
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 is determined based on Mc. 
Case 1-2: for the HARQ-ACK transmission on PUSCH based on UL grant and UL-reference UL/DL configuration {0}, the value 
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 is determined based on Mc.
Case 1-3: for the HARQ-ACK transmission on PUSCH based on UL grant and UL-reference UL/DL configuration {1, 2, 3, 4, 5, 6}, the value 
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 is determined based on Mc and 
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However, in our understanding, the value 
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 is NOT determined for the HARQ-ACK transmission on PUSCH based on UL grant in the current TS36.213 if no UL-reference UL/DL configuration.
Observation 1: 
RAN1’s common understandings are not captured correctly in the current TS36.213.
· RAN1 common understanding is:
· 
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should be determined when PUCCH format 3 is configured for the scheduled FDD SCell in the case of the TDD PCell
Therefore, in our understanding, when PUCCH format 3 is configured for the scheduled FDD SCell in the case of the TDD PCell, the HARQ-ACK can be transmitted on PUCCH or PUSCH based on PHICH, while the HARQ-ACK CANNOT be transmitted on PUSCH based on UL grant, since the value 
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 is determined in this case. Thus, we propose the following:
Proposal 1: 
New sentences should be added in section 7.3.2.2 in TS36.213 to determine 
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 in the case that PUCCH format 3 is configured for a scheduled FDD SCell under a TDD PCell.
· Exact wording should be discussed.
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Fig. 2: Flowchart for determination of 
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 in the current TS36.213 (Issue 1)
Issue 2:

· Determination of 
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 if PUCCH format 1b with channel selection is configured for transmission of HARQ-ACK for two configured serving cells (highlighted in purple in the annex)
In the current TS36.213, if PUCCH format 1b with channel selection (CS) is configured for transmission of HARQ-ACK, the HARQ-ACK feedback bit 
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 is determined depending on the UL-reference UL/DL configuration {0} or {1, 2, 3, 4, 6} as shown in Fig. 3. 
Case 2-1: if PUCCH format 1b with channel selection (CS) is configured for transmission of HARQ-ACK and the HARQ-ACK on PUSCH based on PHICH, the HARQ-ACK feedback bit 
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 is determined based on M.
Case 2-2: if PUCCH format 1b with channel selection (CS) is configured for transmission of HARQ-ACK, the HARQ-ACK feedback bit 
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 is determined depending on the procedure for the UL-reference UL/DL configuration {0}.
Case 2-3: if PUCCH format 1b with channel selection (CS) is configured for transmission of HARQ-ACK, the HARQ-ACK feedback bit 
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 is determined depending on the procedure for the UL-reference UL/DL configuration {1, 2, 3, 4, 6}.

However, we understand that the HARQ-ACK feedback bit 
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 on PUSCH is NOT determined when the UL-reference UL/DL configuration is not configured.
Observation 2: 
RAN1’s common understandings are not captured correctly in the current TS36.213.
· RAN1 common understanding is:
· 
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 should be determined when PUCCH format 1b with channel selection is configured for the scheduled FDD SCell in the case of the TDD PCell
Therefore, in our understanding, when PUCCH format 1b with channel selection is configured for a scheduled FDD SCell under a TDD PCell, the HARQ-ACK CANNOT be transmitted on PUSCH in the current TS36.213. Thus, we propose the following.
Proposal 2:
New sentences should be added in section 7.3.2.2 in TS36.213 to determine 
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 in the case that PUCCH format 1b with channel selection is configured for a scheduled FDD SCell with a TDD primary cell configured with any of UL/DL configuration {0, 1, 6}.
· Exact wording should be discussed.
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Fig. 3: Flowchart for determination of 
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, HARQ-ACK feedback bits, on PUSCH in the current TS36.213. (Issue 2)
There are two alternatives to solve issue 1 and 2.
Alt. 1: 
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and 
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 even if UL DAI field is present in associated UL DCI.
If alt.1 is applied, the number of downlink subframes 
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 and the HARQ-ACK feedback bit 
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 could be determined based on M defined downlink association set, even if DAI field is presented in DCI format 0/4 with UL-reference UL/DL configuration 0. In this case, the UE will transmit HARQ-ACK bits corresponding to all DL subframe in which PDSCH is possible to be transmitted.
Alt. 2: 
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and 
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 if UL DAI field is present in associated UL DCI.
With this alternative, the number of downlink subframes 
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 and the HARQ-ACK feedback bits 
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 are determined based on the value of UL DAI included in DCI format 0/4. In PUCCH format 3 the UE can transmit only HARQ-ACK bits corresponding to DL subframes indicated by the value of UL DAI.
It was agreed in RAN1#76bis meeting [2] that the UL DAI field is present in UL DCI when PCell uses TDD and the scheduled SCell uses FDD. Therefore, we prefer to apply alt. 2 procedure if RAN1 agrees to add new sentences to determine 
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 for the scheduled FDD SCell in the case of the TDD PCell.
2.2. Issues on PDSCH scheduling restriction for FDD SCell with DL-reference UL/DL configuration 0
For TDD CA with different UL/DL configurations, the downlink association set is defined in Table 10.1.3.1-1 of TS 36.213. DL DAI is not necessary for the serving cell with DL-reference UL/DL configuration 0, since DL HARQ-ACK response transmitted in an UL subframe corresponds to a received PDSCH in only one DL subframe. Therefore, the HARQ-ACK is associated without DL DAI if DL-reference UL/DL configuration is 0.
For the scheduled FDD SCell in the case of TDD PCell, the new downlink association set defined in Table 10.1.3A-1 is used for the FDD-TDD HARQ-ACK reporting procedure. In the new downlink association set, more than one subframe is supported even if the DL-reference UL/DL configuration belongs to 0.
As mentioned above, FDD-TDD HARQ-ACK reporting procedure for TDD PCell basically follows the HARQ-ACK procedure described in subclause 7.3.2.2. In the current TS36.213, when PUCCH format 3 is configured for transmission of HARQ-ACK, the association of the HARQ-ACK is determined depending on the DL-reference UL/DL configuration for the scheduled FDD SCell as shown in Fig. 4. 
Case 3-1: if the DL-reference UL/DL configuration belongs to {1, 2, 3, 4, 5, 6}, the HARQ-ACK for a PDSCH transmission with a corresponding PDCCH/EPDCCH or for a PDCCH/EPDCCH indicating downlink SPS release in subframe 
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, where DAI(k) is the value of DL DAI detected in subframe 
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Case 3-2: if the DL-reference UL/DL configuration is 0, the HARQ-ACK for a PDSCH transmission or for a PDCCH/EPDCCH indicating downlink SPS release in subframe 
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Fig. 4: Flowchart for the association of the HARQ-ACK in the current TS36.213.
As specified in section 10.2 in TS36.213 v12.2.0, DL-reference UL/DL configuration for FDD SCell is TDD configuration 0 if the TDD primary cell’s UL/DL configuration is 0.


[image: image46]
Therefore, if the DL-reference UL/DL configuration for the scheduled FDD Scell is 0 as in Fig.5, the HARQ-ACK transmission in a UL subframe can be associated to PDSCH on only one subframe (highlighted in green in the annex). Therefore, not all available DL subframes can be utilized for PDSCH transmission and DL throughput can be degraded.
Observation 3:

RAN1’s common understanding is not captured correctly in the current TS36.213.
· RAN1's common understanding is to allow to utilize whole DL subframes in FDD SCell for PDSCH transmission even when TDD PCell’s UL/DL configuration is 0.
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Fig. 5: An example of PDSCH scheduling restriction in the case of TDD PCell with UL/DL configuration 0
The utilization of DL DAI is an efficient way to correct the above scheduling restriction. If the current specification is changed for utilizing the DL DAI, the association of the HARQ-ACK can follow the same procedure as the DL-reference UL/DL configuration belonging to {1, 2, 3, 4, 5, 6} even if the DL-reference UL/DL configuration belongs to 0.
Proposal 3: 
New condition should be added in section 7.3.2.2 in TS36.213 to apply the following HARQ-ACK association when the serving cell is a FDD serving cell under a TDD primary cell and when PUCCH format 3 is configured for transmission of HARQ-ACK:
· The HARQ-ACK for a PDSCH transmission with a corresponding PDCCH/EPDCCH or for a PDCCH/EPDCCH indicating downlink SPS release in subframe 
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, where DAI(k) is the value of DL DAI detected in subframe 
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3. Conclusion

In this contribution we raised some issues on FDD-TDD HARQ-ACK reporting procedure in the case of TDD PCell and scheduled FDD SCell in the current specification. In our understanding, since RAN1’s common understandings are not captured correctly in the current TS36.213, some specification changes are needed.
Observation 1 and 2: 
RAN1’s common understandings are not captured correctly in the current TS36.213.
· RAN1 common understandings are:
· 
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should be determined when PUCCH format 3 is configured for the scheduled FDD SCell in the case of the TDD PCell
· 
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 should be determined when PUCCH format 1b with channel selection is configured for the scheduled FDD SCell in the case of the TDD PCell
Proposal 1: 
New sentences should be added in section 7.3.2.2 in TS36.213 to determined 
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 in the case that  PUCCH format 3 is configured for a scheduled FDD SCell under a TDD PCell.
· Exact wording should be discussed.
Proposal 2: 
New sentences should be added in section 7.3.2.2 in TS36.213 to determine 
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 in the case that PUCCH format 1b with channel selection is configured for a scheduled FDD SCell with a TDD primary cell configured with any of UL/DL configuration {0, 1, 6}.
· Exact wording should be discussed.
Observation 3:

RAN1’s common understanding is not captured correctly in the current TS36.213.
· RAN1's common understanding is to allow to utilize whole DL subframes in FDD SCell for PDSCH transmission even when TDD PCell’s UL/DL configuration is 0.
Proposal 3: 
New condition should be added in section 7.3.2.2 in TS36.213 to apply the following HARQ-ACK association when the serving cell is a FDD serving cell under a TDD primary cell and when PUCCH format 3 is configured for transmission of HARQ-ACK:
· The HARQ-ACK for a PDSCH transmission with a corresponding PDCCH/EPDCCH or for a PDCCH/EPDCCH indicating downlink SPS release in subframe 
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Annex
Downlink association set for TDD

Table 10.1.3.1-1: Downlink association set index
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	UL/DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 8, 7, 11
	6, 5, 4, 7
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


Downlink association set for FDD-TDD CA and FDD SCell in the case of TDD PCell
Table 10.1.3A-1: Downlink association set index
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 for FDD-TDD and serving cell frame structure type 1
	DL-reference UL/DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6, 5
	5, 4
	4
	-
	-
	6, 5
	5, 4
	4

	1
	-
	-
	7, 6
	6, 5, 4
	-
	-
	-
	7, 6
	6, 5, 4
	-

	2
	-
	-
	8, 7, 6, 5, 4
	-
	-
	-
	-
	8, 7, 6, 5, 4
	-
	-

	3
	-
	-
	11, 10, 9, 8, 7, 6
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 11, 10, 9, 8, 7
	7, 6, 5, 4
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 11, 10, 9, 8, 7, 6, 5, 4
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	8, 7
	7, 6
	6, 5
	-
	-
	7
	7, 6, 5
	-


Example of Text Proposal for TS 36.213 v12.2.0

	7.3.2.2
TDD HARQ-ACK reporting procedure for different UL/DL configurations

For a configured serving cell, the DL-reference UL/DL configuration as defined in subclause 10.2 is referred to as the "DL-reference UL/DL configuration" in the rest of this subclause. If a serving cell is a FDD serving cell with a primary cell as TDD cell, the "DL-reference UL/DL configuration" refers to the TDD UL/DL configuration of the primary TDD cell.
For a configured TDD serving cell, if the DL-reference UL/DL configuration is 0, then the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D is not used.
The UE shall upon detection of a PDSCH transmission or a PDCCH/EPDCCH indicating downlink SPS release (defined in subclause 9.2) within subframe(s) 
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set 
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell c, 
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 defined in Table 10.1.3.1-1 (where "UL/DL configuration" in Table 10.1.3.1-1 refers to the DL-reference UL/DL configuration) is associated with subframe n. If a serving cell is a FDD serving cell with a primary cell as TDD cell, 
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 defined in Table 10.1.3A-1 (where "UL/DL configuration" in Table 10.1.3A-1 refers to the TDD UL/DL configuration of the primary TDD cell) is associated with subframe n.
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For the remainder of this subclause 
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If the UE is configured with the parameter tddModeAConfig-r12 for the primary cell, “UL/DL configuration of the primary cell” in the rest of this subclause refers to “DL-reference UL/DL configuration of the primary cell”.

When PUCCH format 3 is configured for transmission of HARQ-ACK, for special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in a serving cell, shown in table 4.2-1 [3], the special subframe of the serving cell is excluded from the HARQ-ACK codebook size determination. In this case, if the serving cell is the primary cell, there is no PDCCH/EPDCCH indicating downlink SPS release in the special subframe.

If a serving cell is a FDD serving cell with a primary cell as TDD cell, a value 
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is determined by the Downlink Assignment Index (DAI) in DCI format 0/4 corresponding to a PUSCH on the serving cell in subframe 
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If the UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1,2,3,4,5,6} for a serving cell, a value 
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is determined by the Downlink Assignment Index (DAI) in DCI format 0/4 corresponding to a PUSCH on the serving cell according to Table 7.3-Z in subframe 
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 is defined in Table 7.3-Y and the "TDD UL/DL Configuration" in Table 7.3-Y refers to the UL-reference UL/DL configuration (defined in subclause 8.0) for the serving cell. In case neither PDSCH transmission, nor PDCCH/EPDCCH indicating the downlink SPS resource release is intended to the UE, the UE can expect that the value of 
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 is set to 4 by the DAI in DCI format 0/4 if transmitted. 
If the DL-reference UL/DL configuration belongs to {1,2,3,4,5,6}, or if a serving cell is a FDD serving cell with a primary cell as TDD cell, the value of the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of PDCCH/EPDCCH (s) with assigned PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release up to the present subframe within subframe(s) 
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For all TDD UL/DL configurations and a FDD serving cell with a primary cell as TDD cell, denote 
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If PUCCH format 3 is configured for transmission of HARQ-ACK, the HARQ-ACK feedback bits 
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 is the number of downlink subframes for which the UE needs to feedback HARQ-ACK bits for the c-th serving cell.
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For the case that the UE is transmitting in subframe n on PUCCH or a PUSCH transmission not adjusted based on a detected DCI format 0/4 or a PUSCH transmission adjusted based on an associated detected DCI format 0/4 with UL-reference UL/DL configuration 0 (defined in Sec 8.0), then
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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If DL-reference UL/DL configuration of each of the configured serving cells belongs to {0, 1, 2, 3, 4, 6} and for a PUSCH transmission in a subframe n adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4 using UL-reference UL/DL configuration belonging to {1,2,3,4,5,6} (defined in Sec 8.0), the UE shall assume 
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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If DL-reference UL/DL configuration of at least one configured serving cell belongs to {5} and for a PUSCH transmission adjusted based on an associated detected PDCCH/EPDCCH with DCI format 0/4 using UL-reference UL/DL configuration belonging to {1,2,3,4,5,6} (defined in Sec 8.0), the UE shall assume  
[image: image107.wmf](

)

é

ù

(

)

c

UL

DAI

UL

DAI

DL

c

M

W

U

W

B

,

4

4

min

-

+

=

, where 
[image: image108.wmf]U

denotes the maximum value of 
[image: image109.wmf]c

U

 among all the configured serving cells,
[image: image110.wmf]c

U

 is the total number of received PDSCHs and PDCCH/EPDCCH indicating downlink SPS release in subframe(s) 
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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-  if a serving cell is a FDD serving cell with a primary cell as TDD cell, for a PUSCH transmission in a subframe n adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4, the UE shall assume 
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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When PUCCH format 3 is configured for transmission of HARQ-ACK, 

· if a serving cell is a FDD serving cell with a primary cell as TDD cell, or if a serving cell is a TDD serving cell and DL-reference UL/DL configuration belongs to {1,2,3,4,5,6}, the HARQ-ACK for a PDSCH transmission with a corresponding PDCCH/EPDCCH or for a PDCCH/EPDCCH indicating downlink SPS release in subframe 
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 if transmission mode configured in the c-th serving cell supports one transport block or spatial HARQ-ACK bundling is applied, or associated with 
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 otherwise, where DAI(k) is the value of DAI in DCI format 1A/1B/1D/1/2/2A/2B/2C/2D detected in subframe 
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. For the case with 
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 The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH/EPDCCH indicating downlink SPS release are set to NACK;

-
if a serving cell is a TDD serving cell and DL-reference UL/DL configuration is 0, the HARQ-ACK for a PDSCH transmission or for a PDCCH/EPDCCH indicating downlink SPS release in subframe 
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH/EPDCCH indicating downlink SPS release are set to NACK.
If a serving cell is a TDD serving cell and DL-reference UL/DL configuration of each of the serving cells belongs to {0,1,2,3,4,6} and if PUCCH format 1b with channel selection is configured for transmission of HARQ-ACK and for two configured serving cells, the HARQ-ACK feedback bits 
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on PUSCH are constructed as follows 
-
if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4 with 
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 is determined as if PUCCH format 3 is configured for transmission of HARQ-ACK, except that spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed for all serving cells configured with a downlink transmission mode that supports up to two transport blocks in case 
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if UL-reference UL/DL configuration (defined in Sec 8.0)  belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4 with 
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the value of 
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 where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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-
if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission not adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe 
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 as defined in subclause 10.1.3.2.1, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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-
if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6} and, for a PUSCH transmission not adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe 
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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If a serving cell is a FDD serving cell with a primary cell as TDD cell belongs to UL/DL configuration {0,1,6}, and if PUCCH format 1b with channel selection is configured for transmission of HARQ-ACK and for two configured serving cells, the HARQ-ACK feedback bits 
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on PUSCH are constructed as follows 
-
for a PUSCH transmission adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4 with 
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 is determined as if PUCCH format 3 is configured for transmission of HARQ-ACK, except that spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed for all serving cells configured with a downlink transmission mode that supports up to two transport blocks in case 
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for a PUSCH transmission adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4 with 
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the value of 
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-
for a PUSCH transmission not adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe 
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 as defined in subclause 10.1.3.2.1. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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-
for a PUSCH transmission not adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe 
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)
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10.2 Uplink HARQ-ACK timing


===omitted=====


For FDD-TDD and primary cell frame structure type 2, if a serving cell is a primary cell or if a serving cell is a secondary cell with frame structure type 1, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell.
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