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1. Introduction

In this contribution, we provide text proposal regarding UL collision of more than two UL channels.

2. Discussion
Regarding UE behavior when more than two UL channels with different TTI lengths are collided within the same subframe on a given carrier and if a UE is configured with simultaneous transmission of PUSCH and PUCCH, the following agreements were made [1]:
	Agreements (outcome of email approval [90b-LTE-12]):
· If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH, PUCCH, and sPUSCH are collided within the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and PUCCH, and shall transmit sPUSCH. The UE shall not resume the dropped/stopped transmission. 

· HARQ-ACK of PDSCH is transmitted on sPUSCH

· CSI on PUSCH or PUCCH is dropped

· If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH is collided with sPUSCH and sPUCCH of the same sTTI within the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH, and shall transmit sPUSCH and sPUCCH. The UE shall not resume the dropped/stopped transmission. 

· HARQ-ACK of PDSCH is transmitted on sPUCCH

· CSI on PUSCH is dropped

· If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUCCH is collided with sPUSCH and sPUCCH of the same sTTI within the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUCCH, and shall transmit sPUSCH and sPUCCH. The UE shall not resume the dropped/stopped transmission. 

· HARQ-ACK of PDSCH is transmitted on sPUCCH

· CSI on PUCCH is dropped

· If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH and PUCCH are collided with sPUSCH and sPUCCH of the same sTTI within the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and PUCCH, and shall transmit sPUSCH and sPUCCH. The UE shall not resume the dropped/stopped transmission. 

· HARQ-ACK of PDSCH is transmitted on sPUCCH

· CSI on PUSCH or PUCCH is dropped

Agreement (RAN1#91):
If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH, PUCCH, and sPUCCH are collided within the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and PUCCH, and shall transmit sPUCCH. The UE shall not resume the dropped/stopped transmission.

· HARQ-ACK of PDSCH is transmitted on sPUCCH.

· CSI on PUSCH or PUCCH is dropped.


In the above agreements, we’ve tried to deal with five aspects on collision handling of more than two UL channels with different TTI lengths on a given carrier, which can be enumerated as follows:
· Case 1: collision of subframe-based PUSCH, subframe-based PUCCH, slot/subslot-based PUSCH
· Case 2: collision of subframe-based PUSCH, slot/subslot-based PUSCH, slot/subslot-based PUCCH

· Case 3: collision of subframe-based PUCCH, slot/subslot-based PUSCH, slot/subslot-based PUCCH

· Case 4: collision of subframe-based PUSCH, subframe-based PUCCH, slot/subslot-based PUSCH, slot/subslot-based PUCCH

· Case 5: collision of subframe-based PUSCH, subframe-based PUCCH, slot/subslot-based PUCCH
The current specifications capture only some of the above agreements as follows:
	3GPP TS 36.213 V15.0.0 (2017-12) Section 8.0
For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, the UE is not expected to transmit subframe-based PUSCH -
in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-based PUSCH is used

-
in case slot-based PUSCH is used if the bundling is configured for the cell.

-
in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B received in subframe n if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in any subframe from subframe n+1 to subframe n+WUL corresponding to a PUSCH transmission, and WUL is indicated by skipSubframeProcessing capability [12],
-
in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-based PUCCH is used

-
in case slot-based PUCCH is used if the bundling is configured for the cell.

-
in case of a collision between the subframe-based PUSCH, subframe-based PUCCH, and slot/subslot-based PUSCH when simultaneous PUSCH and PUCCH transmission is configured for the UE. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH.
-
in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH/PUSCH in more than one slots/subslots of a subframe, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUSCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH in the subframe.

	3GPP TS 36.213 V15.0.0 (2017-12) Section 10.1

If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and/or subframe-based PUCCH collide(s) with slot/subslot-based PUCCH, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUCCH.


According to the current 36.213, only the cases 1 and 5 are captured above in the highlighted parts of Section 8.0 and 10.1, respectively. For the case 1, as per the specification, a UE will not be expected to transmit subframe-based PUSCH. However, according to the first agreement, the UE also needs to be drop/stop subframe-based PUCCH for the case 1, and thus it seems that the similar formulation as Section 10.1 is more desirable. Moreover, for the cases 2, 3, and 4, some related descriptions should be added in the specification. For the case 5 in Section 10.1, a clarification that this is applied to the single carrier collision case seems necessary. Therefore, a few corrections would be needed in 36.213, and the corresponding text proposals are provided as below. 
For the case 1, the following UE behavior should be added:
	If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and subframe-based PUCCH collide with slot/subslot-based PUSCH on a given carrier, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUSCH.


For the case 2, the following description needs to be taken into account in Section 8.0:
	If a UE is configured with simultaneous PUSCH and PUCCH transmission, and if subframe-based PUSCH is collided with slot/subslot-based PUSCH and slot/subslot-based PUCCH of the same slot/subslot within the same subframe on a given carrier, the UE is not expected to transmit subframe-based PUSCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUCCH. 


For the case 3, similarly, the following description needs to be taken into account in Section 10.1:
	If a UE is configured with simultaneous PUSCH and PUCCH transmission, and if subframe-based PUCCH is collided with slot/subslot-based PUSCH and slot/subslot-based PUCCH of the same slot/subslot within the same subframe on a given carrier, the UE is not expected to transmit subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUCCH using the slot/subslot-based PUCCH.


For the case 4, the following UE behavior needs to be captured:
	If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and subframe-based PUCCH collide with slot/subslot-based PUSCH and slot/subslot-based PUCCH of the same slot/subslot on a given carrier, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUCCH.


For the case 5, a few corrections seem necessary including the clarification on the single carrier collision: 
	If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and subframe-based PUCCH collide with slot/subslot-based PUCCH on a given carrier, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUCCH.


3. Text proposal for 36.213
<Unchanged sections omitted>

<Start of changed section> -----------------------------------------------------------------------------------------

8.0
UE procedure for transmitting the physical uplink shared channel
<Unchanged part omitted>
For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, the UE is not expected to transmit subframe-based PUSCH
-
in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-based PUSCH is used

-
in case slot-based PUSCH is used if the bundling is configured for the cell.

-
in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B received in subframe n if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in any subframe from subframe n+1 to subframe n+WUL corresponding to a PUSCH transmission, and WUL is indicated by skipSubframeProcessing capability [12],
-
in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-based PUCCH is used

-
in case slot-based PUCCH is used if the bundling is configured for the cell.

-

-
in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH/PUSCH in more than one slots/subslots of a subframe, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUSCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH in the subframe.

If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and subframe-based PUCCH collide with slot/subslot-based PUSCH on a given carrier, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUSCH.
If a UE is configured with simultaneous PUSCH and PUCCH transmission, and if subframe-based PUSCH is collided with slot/subslot-based PUSCH and slot/subslot-based PUCCH of the same slot/subslot within the same subframe on a given carrier, the UE is not expected to transmit subframe-based PUSCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUCCH.
For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to transmit PUSCH corresponding to PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in UpPTS of the special subframe in frame structure type 2 with special subframe configuration 0-9.

<Unchanged part omitted>
<End of changed section> --------------------------------------------------------------------------------------------

<Start of changed section> -----------------------------------------------------------------------------------------

10.1
UE procedure for determining physical uplink control channel assignment

<Unchanged part omitted>
For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, in case of a collision between a subframe-based PUCCH and slot/subslot-based PUCCH/PUSCH transmissions in more than one slots/subslots of a subframe, the subframe-based PUCCH transmission is dropped, and the UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH transmissions in the subframe.

For a UE configured with higher layer parameter ul-TTI-Length, and not configured with simultaneous PUSCH and PUCCH transmissions, the UE is not expected to transmit PUCCH and demodulation reference signal for PUSCH in a slot/subslot in which the UE does not transmit PUSCH.
If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and subframe-based PUCCH collide with slot/subslot-based PUCCH on a given carrier, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUCCH.

If a UE is configured with simultaneous PUSCH and PUCCH transmission, and if subframe-based PUCCH is collided with slot/subslot-based PUSCH and slot/subslot-based PUCCH of the same slot/subslot within the same subframe on a given carrier, the UE is not expected to transmit subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUCCH using the slot/subslot-based PUCCH.
If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and subframe-based PUCCH collide with slot/subslot-based PUSCH and slot/subslot-based PUCCH of the same slot/subslot on a given carrier, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-based PUCCH.

<Unchanged part omitted>
<End of changed section> --------------------------------------------------------------------------------------------
4. Conclusion
In this contribution, we provided the text proposal on collision handling of more than two UL channels with different TTI length on a given carrier when a UE is configured with simultaneous transmission of PUSCH and PUCCH. The proposal is given as follows:

Proposal 1: Include the proposed TP in Section 3 into 36.213. 
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