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1 Introduction

In last RAN2 meeting, the following 5 scenarios were agreed:
Scenario 1: Intra-UE DL Prioritization.

Scenario 2: Intra-UE UL Prioritization: Resource Conflict between Configured and Dynamic Grants.
Scenario 3: Intra-UE UL Prioritization: Resource Conflict between Dynamic Grants.
Scenario 4: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Control Channel.

Scenario 5: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Data Channel.

Nevertheless, the scenario “Intra-UE UL Prioritization – Resource Conflict between PRACH Channel and Control/Data Channel” is missing.
In this contribution, we will discuss the necessity to add this scenario.
2 Discussion
NR allows parallel SR and RACH procedure, and it may happen that e.g.:

· PRACH transmission triggered by eMBB clashes with SR/UL-SCH transmission for URLLC.
· PRACH transmission triggered by BFR clashes with SR/UL-SCH transmission.
In Release-15, An email discussion regarding Parallel PRACH and SR transmission was discussed [1], and concluded that:

=> Handling of clashing SR and RACH on the physical layer is up to UE implementation. In MAC there are no procedure issues to handle parallel procedures, since RAN1 had made the following agreement:
=>UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in, at least, single CC and in intra-band CA. Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation.
However, the only choice for UE implementation would be to always prioritize one over the other (normally PRACH is prioritized over PUCCH/PUSCH). This is because without MAC involvement, physical layer has no information about whether PRACH has a higher priority over PUCCH/PUSCH, and thus not be able to when to prioritize PRACH transmission and when to prioritize PUCCH/UL-SCH transmission, which was the view of all the companies participating the email discussion. It means that a PRACH transmission triggered by eMBB may interrupt SR transmission of URLLC, resulting in degraded latency for URLLC service.
Please also note that RAN1 has agreed to prioritize PRACH over PUCCH/PUSCH for transmission between different CCs (inter-band CA) cases:

=> In case CCs/uplinks configured for UE have same numerology and overlapping transmissions between different CCs/uplinks, when the UE is power limited due to simultaneous transmission on multiple serving cells: PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of Scell. Within a same priority level, PCell is prioritized over Scell. In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax. Scaling or dropping of the whole or part(s) of a transmission is left to UE implementation.
Thus, in Rel-16, in light of the objective to enhance URLLC service, we suggest RAN2 to take the scenario of collision between PRACH and PUCCH/PUSCH transmission into account.

Proposal: Add the scenario: Intra-UE UL Prioritization – Resource Conflict between PRACH Channel and Control/Data Channel. 
The TP for TR38.825 can be found in Annex:
3 Conclusions 
Proposal: Add the scenario: Intra-UE UL Prioritization – Resource Conflict between PRACH Channel and Control/Data Channel.
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Annex

5.2.7
Scenario 6: Intra-UE UL Prioritization – Resource Conflict between PRACH and Control Information/Data
In this scenario, a UE needs to conduct uplink transmission of control information(such as SR, HARQ feedback and CSI) or data for a prioritised traffic at the same time as the preamble transmission for traffics with lower priority levels, to reduce the resultant latency. For example, the SR transmission triggered by URLLC may have to concurrently cope with preamble transmission triggered by eMBB. In Rel-15, it is left to UE implementation in PHY to prioritize between PRACH and PUCCH/PUSCH. However, as PHY has no knowledge about the associating traffic that triggers the PRACH/PUCCH/PUSCH transmission, it would be difficult for UE to prioritize between PRACH and PUCCH/PUSCH.
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