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1 Introduction

In RAN2#75 it was decided that in case UE has two conflicting RA procedures it is left to UE implementation which RA procedure will be followed. During online discussion of this topic, it was brought up that the case of simultaneous RA, or to be more precise the PRACH transmission and PUSCH/PUCCH transmission needs to be discussed as well. In this contribution we investigate the impact for allowing or disallowing parallel PRACH and PUSCH/PUCCH transmissions.
2 Discussion
When considering simultaneous PRACH and PUSCH/PUCCH transmissions in the same subframe it needs to be discussed at first whether the UE needs to support such an operation at all or not. The pros and cons of both options are discussed in the following.
2.1 UE does not support parallel PRACH and PUSCH/PUCCH transmissions (option 1)
In this option UE can within one subframe either transmit PRACH or have PUSCH/PUCCH transmissions.
This option has limiting impact on the scheduling freedom of eNB as eNB has to refrain from scheduling UL transmissions on the other cells whenever PRACH shall be transmitted. Furthermore, eNB should not order a RA on a SCell whenever PUCCH needs to be transmitted on PCell. As we think PCell should be available as much as possible for SPS and control information transmission like PUCCH, such a restriction could have large impact on system performance.
On the other hand it should be noted that when not allowing simultaneous PRACH and PUCCH/PUSCH transmission it is assumed that no changes to the current power control procedures and rules are required.
Observation 1: Not allowing simultaneous PRACH and PUSCH/PUCCH transmissions has impact on eNB scheduling freedom.
2.2 UE does support parallel PRACH and PUSCH/PUCCH transmissions (option 2)

Allowing parallel PRACH and PUSCH/PUCCH transmissions avoids the scheduling restrictions imposed by option 1. However, in this option some UE behaviour needs to be defined when total power is not sufficient. While a prioritisation scheme for this case was defined for parallel PUSCH/PUCCH transmissions in Rel-10 in TS36.213 in section 5.1.1.1, this scheme would need to be expanded to include PRACH transmissions as well. The time difference of PCell and SCells requires multiple combinations of transmit channels and could also have impact on 16/64QAM and SU-MIMO where constant power within a subframe is assumed.
Observation 2: Allowing simultaneous PRACH and PUSCH/PUCCH transmissions avoids imposing scheduling restrictions to eNB but requires RAN1 analysis.
From RAN2 perspective option 2 is easier and does not restrict eNB scheduling.
Proposal 1: RAN2 concludes that it is preferable from scheduling point of view for UE to allow simultaneous transmission of PRACH and PUSCH/PUCCH.

However, the analysis of the complexity of parallel PRACH and PUSCH/PUCCH transmission falls among RAN1 expertise. Hence, we propose to inform RAN1 on the decision of Proposal 1 and in case RAN2 adopts Proposal 1 to further ask RAN1 to discuss and analyze the impact and feasibility of parallel PRACH and PUSCH/PUCCH transmission.
Proposal 2: RAN2 will send an LS to RAN1 to inform RAN1 about the decision on Proposal 1. If Proposal 1 is agreed the LS will further ask RAN1 to analyze if it is feasible to support parallel PRACH and PUSCH/PUCCH transmission with reasonable complexity.
3 Conclusions

This contribution discussed whether to allow or forbid simultaneous PRACH and PUSCH/PUCCH transmissions and proposes the following.
Proposal 1: RAN2 concludes that it is preferable from scheduling point of view for UE to allow simultaneous transmission of PRACH and PUSCH/PUCCH.

Proposal 2: RAN2 will send an LS to RAN1 to inform RAN1 about the decision on Proposal 1. If Proposal 1 is agreed the LS will further ask RAN1 to analyze if it is feasible to support parallel PRACH and PUSCH/PUCCH transmission with reasonable complexity.
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