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1 Introduction
In RAN1 #88 and #88b, the following agreement was reached:

Agreement:
· In case of collision between sPUSCH and sPUCCH in the same sTTI on a given carrier for a UE
· The UE transmits both sPUSCH and sPUCCH if the UE is indicating the capability of and is configured with simultaneous transmission of sPUSCH and sPUCCH
· Otherwise, the UE transmits only sPUSCH including UCI of sPUCCH
· FFS whether some priority rule applies for inclusion of UCI from sPUCCH.
· The UE is configured by higher layers to operate one of the following sTTI combination {DL, UL} within a PUCCH group: {2, 2}, {2, 7} and {7, 7}
· FFS whether different sTTI combination can be configured for different PUCCH group.
Agreement:

· Simultaneous transmission of sPUSCH and PUSCH is not supported within the same carrier.
Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUSCH

· The UE shall stop/drop the transmission of PUSCH

· FFS: If stopping/dropping is partial or full

· FFS on whether/how to transmit UCI(s) of PUSCH if the PUSCH carries the UCI(s)

In a legacy LTE system, the transmission of PUCCH and PUSCH in a given subframe depends on the UE capability. In particular, if a UE can perform parallel transmission, both control and data can be sent concurrently. On the other hand, if UE is not capable, then certain rules should be applied. To set the operating points independently, it would be beneficial to define two separate capabilities: One for simultaneous transmission of PUCCH and PUSCH and the other one for simultaneous transmission of sPUCCH and sPUSCH.
Proposal 1: Consider two independent UE capabilities for enabling simultaneous transmission of PUSCH and PUCCH as well as sPUSCH and sPUCCH. 
In addition, with the introduction of sTTI operation, there might be instances that not only PUSCH and PUCCH should be sent, but also a UE should send sPUSCH as well as sPUCCH. In such scenarios, given the disparity in the TTI length of the two operations, enabling parallel transmission becomes more challenging.

In the remainder of this contribution paper, we overview the collision between the 1ms and sTTI traffics in the uplink.  
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Collision Handling in the UL
In general, since sTTI traffic has a tight turnaround time, and is delay sensitive, it should take precedence over the 1ms TTI. In other words, to the extent possible, the sTTI transmission should not be interrupted. Over a single cell, the following cases may happen:

1) When sPUSCH/sPUCCH collides with a PUCCH.

a. PUCCH transmission has not yet started.

b. PUCCH transmission is ongoing.

2) When sPUSCH/sPUCCH collides with a PUSCH.

a. PUSCH transmission has not yet started.

b. PUSCH transmission is ongoing.

In case of (1-a), a UE should stop processing the PUCCH, e.g., ACK/NAK preparation, encoding, etc. Instead, at least some contents of the UCI, e.g., ACK/NAK bits, can be multiplexed with the shortened UCI, and sent over sPUCCH/sPUSCH. This could be configured based on the UL sTTI length as well as the sPUCCH format.
In case (1-b), sPUSCH/sPUCCH may collide with an ongoing PUCCH. If PUCCH format 1/1a/1b or 3 are configured, puncturing a subset of the PUCCH symbols incurs interference across different UL transmissions since the received signals may no longer be orthogonal. On the other hand, if PUCCH transmission is ongoing, but is discontinued, i.e., PUCCH is dropped, it imposes interference on other transmissions multiplexed on the same resource. Hence, in this case, sPUCCH/sPUSCH should be dropped. If PUCCH format 2, 4, or 5 are configured, puncturing the overlapping symbols is possible. However, from implementation point of view, resuming the PUCCH transmission after sPUCCH/sPUSCH is sent is challenging. Hence, it would be preferred to drop the 1ms transmission.

Proposal 2: If sPUSCH/sPUCCH and PUCCH collide over a subframe of a given carrier, and PUCCH transmission is not initiated, PUCCH can be dropped, and its contents can be piggybacked on sPUSCH/sPUCCH.

Proposal 3: If sPUSCH/sPUCCH and PUCCH format 1/1a/1b or 3 collide over a subframe of a given carrier, while the 1ms transmission is ongoing, the sPUSCH/sPUCCH transmissions should be dropped.
Proposal 4: If sPUSCH/sPUCCH and PUCCH format 2/4/5 collide over a subframe of a given carrier, while the 1ms transmission is ongoing, the PUCCH transmission should be dropped.

In case of (2-a) and (2-b), it is already agreed that a UE should transmit sPUSCH and shall stop/drop the transmission of PUSCH. In this case, if this is feasible, and PUSCH contains UCI, some contents of UCI may be piggybacked on sPUSCH/sPUCCH.
Proposal 5: If sPUSCH and PUSCH collide over a subframe of a given carrier, and PUSCH contains UCI, some UCI contents may be sent over sPUSCH.
Under case (2-b), as mentioned before, from implementation point of view, resuming the PUSCH transmission after sPUSCH is sent is challenging. Hence, we have:

Proposal 6: If sPUSCH and PUSCH collide over a subframe of a given carrier, PUSCH should be dropped completely.

Similarly, when sPUCCH and PUSCH collide within one carrier, the same approach can be adopted. Hence, we have:

Proposal 7: If sPUCCH and PUSCH collide over a subframe of a given carrier, a UE shall transmit sPUCCH and PUSCH should be dropped completely. 

Proposal 8: If sPUCCH and PUSCH collide over a subframe of a given carrier, and PUSCH contains UCI, some UCI contents may be sent over sPUCCH.
Under the CA operation, defining the priority rules becomes more challenging. There are two cases to consider: (1) sTTI and TTI collide over one subframe, but across different CCs within one PUCCH group, and (2) sTTI and TTI collide over one subframe, but across different PUCCH groups. In the latter case, there are also two cases to consider: (1) PUCCH groups are inter-band, and (2) PUCCH groups are intra-band. In each of these cases, if simultaneous transmission of sTTI and TTI is allowed, power control should be carefully studied. For example, when sTTI and TTI, or sTTIs of different lengths, collide over CCs of different inter-band PUCCH groups, it may be possible to adopt the power allocation approach taken in the dual connectivity context. However, for all the other cases, a careful investigation is needed. Hence, we have:

Proposal 9: RAN1 should ask for RAN4 feedback on whether performing power control/splitting is feasible when 1ms TTI and sTTI, or when sTTIs of different lengths, collide on different cells for the cases summarized above. 
3
Conclusions 
Proposal 1: Consider two independent UE capabilities for enabling simultaneous transmission of PUSCH and PUCCH as well as sPUSCH and sPUCCH. 

Proposal 2: If sPUSCH/sPUCCH and PUCCH collide over a subframe of a given carrier, and PUCCH transmission is not initiated, PUCCH can be dropped, and its contents can be piggybacked on sPUSCH/sPUCCH.

Proposal 3: If sPUSCH/sPUCCH and PUCCH format 1/1a/1b or 3 collide over a subframe of a given carrier, while the 1ms transmission is ongoing, the sPUSCH/sPUCCH transmissions should be dropped.
Proposal 4: If sPUSCH/sPUCCH and PUCCH format 2/4/5 collide over a subframe of a given carrier, while the 1ms transmission is ongoing, the PUCCH transmission should be dropped.
Proposal 5: If sPUSCH and PUSCH collide over a subframe of a given carrier, and PUSCH contains UCI, some UCI contents may be sent over sPUSCH.
Proposal 6: If sPUSCH and PUSCH collide over a subframe of a given carrier, PUSCH should be dropped completely.

Proposal 7: If sPUCCH and PUSCH collide over a subframe of a given carrier, a UE shall transmit sPUCCH and PUSCH should be dropped completely. 

Proposal 8: If sPUCCH and PUSCH collide over a subframe of a given carrier, and PUSCH contains UCI, some UCI contents may be sent over sPUCCH.
Proposal 9: RAN1 should ask for RAN4 feedback on whether performing power control/splitting is feasible when 1ms TTI and sTTI, or when sTTIs of different lengths, collide on different cells for the cases summarized above.
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