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1. Introduction

In this contribution, we address the remaining issue on single TX-switched UL operation for EN-DC, and also provide the corresponding text proposal. 
2. Discussion
In RAN1#98bis, the following agreement was made on the determination of PUCCH format/resource used for the case of HARQ-ACK fallback where the UE only receives PDCCH with DAI=1 and/or SPS PDSCH in Pcell.

	Agreements:

For single UL operation in EN-DC with LTE TDD PCell, and UE is configured with DL-reference UL/DL configuration, Using only PUCCH formats 3/4/5.
· A default PUCCH format 3 resource is used when the UE only receives PDCCH with DAI=1 and/or SPS PDSCH.
· The default one is corresponding to ARI=00
· Note: the existing multiplexing rule for HARQ-ACK, SR, and CSI onto PUCCH format 3 remains unchanged
· No PUCCH resources are reserved for SPS PDSCH for the UE


According to the above agreement, as described in Note, the existing rule defined for UCI (e.g. HARQ-ACK and CSI and/or SR) multiplexing onto PUCCH format 3 is applied even in the HARQ-ACK fallback case for the EN-DC UE configured with DL-reference configuration. However, this behaviour doesn’t seem to be clearly reflected in the current version of TS 36.213 specification. Hence, we provide the corresponding text proposal to reflect the above agreement in terms of UCI multiplexing in the HARQ-ACK fallback case for the EN-DC UE.
Proposal: Adopt the following text proposal in TS 36.213.
	7.3.2.1
TDD HARQ-ACK reporting procedure for same UL/DL configuration

[…]

For TDD when a PUCCH format 3 or a PUCCH format 4/5 configured with higher layer parameter codebooksizeDetermination-r13 =cc or codebooksizeDeterminationsSTTI-r15 = cc transmission of HARQ-ACK coincides with a subframe/slot configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in Subclause 5.2.3.1 for subframe-PUCCH transmission and Subclause 5.2.3.1A for slot-PUCCH transmission in [4], unless the HARQ-ACK corresponds to one of the following cases for the UE not configured with EN-DC and subframeAssignment-r16 simultaneously
-
for subframe-PDSCH, a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1.wmf]m
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, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image3.wmf]m
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, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1', or

-
for subframe-PDSCH, a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image5.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image7.wmf]k
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, or
-
for subframe-PDSCH, a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image9.wmf]k
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image11.wmf]m
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 with the DAI value in the PDCCH/EPDCCH equal to '1' (defined in Table 7.3-X) or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in the subframe [image: image13.wmf]m
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 with the DAI value in the PDCCH/EPDCCH equal to '1',

in which case the UE shall transmit the HARQ-ACK and scheduling request according to the procedure for PUCCH format 1b with channel selection in TDD.
[…]

For TDD and a UE is configured with PUCCH format 3, 

if the parameter simultaneousAckNackAndCQI is set TRUE and the UE is not configured with EN-DC and subframeAssignment-r16 simultaneously and if the UE receives, 

-
a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image15.wmf]m
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, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image17.wmf]m

k

n

-

, where [image: image18.wmf]K

k

m

Î

, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1', or

-
a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image19.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image21.wmf]k
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,
then the UE shall transmit the CSI and HARQ-ACK using PUCCH format 2/2a/2b according to Subclause 5.2.3.4 in [4]; 

else if

-
the parameter simultaneousAckNackAndCQI-Format3-r11 is set TRUE and if PUCCH format 3 resource is determined according to Subclause 10.1.3.1 or Subclause 10.1.3.2.2 and 
-
if the total number of bits in the subframe corresponding to HARQ-ACKs, SR (if any), and the CSI is not larger than 22, or 
-
if the total number of bits in the subframe corresponding to spatially bundled HARQ-ACKs, SR (if any), and the CSI is not larger than 22
then the UE shall transmit the HARQ-ACKs, SR (if any) and the CSI using the determined PUCCH format 3 resource according to [4];
else, 

-
the UE shall drop the CSI and transmit the HARQ-ACK according to Subclause 10.1.3.

[…]

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

[…]

When a PUCCH format 3 transmission of HARQ-ACK coincides with a subframe/slot configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in Subclause 5.2.3.1 for subframe-PUCCH transmission and Subclause 5.2.3.1A for slot-PUCCH transmission in [4], unless the HARQ-ACK corresponds to one of the following cases for the UE not configured with EN-DC and subframeAssignment-r16 simultaneously
· a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH/SPDCCH in subframe/slot [image: image23.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6}, the DAI value in the PDCCH/EPDCCH/SPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH/SPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe/slot [image: image25.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH/EPDCCH/SPDCCH is equal to '1', or

· a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH/SPDCCH detected within subframe(s)/slot(s) [image: image27.wmf]k
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 and no PDCCH/EPDCCH/SPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s)/slot(s) [image: image29.wmf]k
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, or
· a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH/SPDCCH detected within subframe(s)/slot(s) [image: image31.wmf]k
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH/SPDCCH in subframe/slot [image: image33.wmf]m
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 with the DAI value in the PDCCH/EPDCCH/SPDCCH equal to '1' (defined in Table 7.3-X) or a PDCCH/EPDCCH/SPDCCH indicating downlink SPS release (defined in Subclause 9.2) in the subframe/slot [image: image35.wmf]m
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 with the DAI value in the PDCCH/EPDCCH/SPDCCH equal to '1',

in which case the UE shall transmit the HARQ-ACK and scheduling request according to the procedure for PUCCH format 1b with channel selection in TDD for subframe-PDSCH and PUCCH format 1b for slot-PDSCH.
[…]

When both HARQ-ACK and CSI are configured to be transmitted in the same sub-frame and if a UE is configured with PUCCH format 3 and not configured with PUCCH format 4/5, 

if the parameter simultaneousAckNackAndCQI is set TRUE and the UE is not configured with EN-DC and subframeAssignment-r16 simultaneously and if the UE receives
-
a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image37.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image39.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH/EPDCCH is equal to '1', or

-
a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) [image: image41.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image43.wmf]k
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,
then the UE shall transmit the CSI and HARQ-ACK using PUCCH format 2/2a/2b according to Subclause 5.2.3.4 in [4]; 

else if

-
the parameter simultaneousAckNackAndCQI-Format3-r11 is set TRUE and if PUCCH format 3 resource is determined according to Subclause 10.1.3.1 or Subclause 10.1.3.2.2 and 
-
if the total number of bits in the subframe corresponding to HARQ-ACKs, SR (if any), and the CSI is not larger than 22, or 
-
if the total number of bits in the subframe corresponding to spatially bundled HARQ-ACKs, SR (if any), and the CSI is not larger than 22
then the UE shall transmit the HARQ-ACKs, SR (if any) and the CSI using the determined PUCCH format 3 resource according to [4];
else, 

-
the UE shall drop the CSI and transmit the HARQ-ACK according to Subclause 10.1.3.
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