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Introduction
Low latency transmission, such as shorter-periodicity SR and Grant free transmission, has been discussed. However, collision issues for low-latency uplink transmission are not discussed. 
In this contribution, we share our views on collision issues for low-latency uplink transmission.
SR transmission
To reduce uplink transmission latency, short-periodicity SR and multiple SR configurations were specified in NR. However, when shorter-periodicity SR collides with long uplink channel, Decoding time of SR lengthens due to shorter-periodicity SR is multiplexed in long uplink channel.
One case is collision between SR and long PUSCH, as shown in Figure 1. When SR is triggered by URLLC prior to MAC PDU transmission, the SR will be cancelled and BSR for URLLC will be included in long PUSCH, then decoding time of SR will be lengthened, even cannot meet URLLC delay requirement. Therefore, when SR triggered by URLLC collides with long PUSCH, SR triggered by URLLC should be transmitted independently. For example, only short-periodicity SR is transmitted if SR is positive or both short-periodicity SR and PUSCH are transmitted simultaneously when SR triggered by URLLC collides with long PUSCH.
[image: ]
Figure 1 Collision between SR and long PUSCH
Another case is collision between SR and long PUCCH. Similar as above issue, SR triggered by URLLC should be transmitted independently. And detail is discussed in [1].
Proposal 1: When SR triggered by URLLC collides with long PUSCH/PUCCH, only SR is transmitted if SR is positive or both SR and long PUSCH/PUCCH are transmitted simultaneously.
Multiple PUSCHs transmission
In uplink transmission, grant-based and grant-free transmissions were specified in NR. Grant-free resource is configured semi-statically and used dynamically. In some cases, Utilization of grant-free resource is not predicted. So grant-based resource, which is scheduled by eNB dynamically, may collide with grant-free resource in time domain, even in frequency domain. In LTE, grant-based transmission prioritizes grant-free transmission. However, in NR, grant-free resource may be configured for URLLC and grant-based resource may be longer duration, which is not suitable for URLLC. So grant-based transmission does not always prioritize grant-free transmission. 
To meet URLLC requirement, shorter periodicity is higher priority due to shorter periodicity is benefit for low latency. When UE wants to transmit URLLC during eMBB transmission, UE can stop eMBB transmission and select uplink resource with shorter periodicity to transmit URLLC. When periodicity of grant-free resource is the same as grant-based resource, grant based resource is used due to grant-based resource assignment is more flexible than grant-free resource assignment.
Proposal 2: When grant-free and grant-based transmission resource overlaps,
 If periodicity of grant free resource is shorter than duration of grant based resource, UE can use grant free resource, otherwise, UE can only use grant based resource.
In addition, multiple grant-based resources, which are overlapped in time domain, may be scheduled for eMBB and URLLC transmission separately. For example, when eMBB is transmitted, URLLC traffic arrives. Then URLLC can be scheduled during eMBB transmission to reduce latency. In this case, Resource scheduled by latest UL grant has higher priority due to latest schedule is decided by eNB to tradeoff collision issues and transmission priority.
Proposal 3: Resource scheduled by latest UL grant is higher priority.
Overall, multiple PUSCH transmission combination and priority rule is summarized in Table 1.
Table 1 Uplink channel combinations
	
	Grant based
	Grant free

	Grant based 
	Latest UL grant with higher priority
	If periodicity of grant free resource is shorter than duration of grant based resource, UE can use grant free resource, otherwise, UE can only use grant based resource.

	Grant free 
	If periodicity of grant free resource is shorter than duration of grant based resource, UE can use grant free resource, otherwise, UE can only use grant based resource.
	Not support



Conclusions
In this contribution, we show our views on collision issues for low-latency uplink transmission with following proposals:
Proposal 1: When SR triggered by URLLC collides with long PUSCH/PUCCH, only SR is transmitted if SR is positive or both SR and long PUSCH/PUCCH are transmitted simultaneously.
Proposal 2: When grant-free and grant-based transmission resource overlaps,
 If periodicity of grant free resource is shorter than duration of grant based resource, UE can use grant free resource, otherwise, UE can only use grant based resource.
Proposal 3: Resource scheduled by latest UL grant is higher priority.
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