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1 Introduction

RAN1 and RAN2 work relating to 2 step RACH is now sufficiently mature that work on RAN4 performance requirements can begin. This paper considers the 2 step RACH setup and concludes that the 2 step RACH functionality is already sufficiently covered by rel-15 BS demodulation requirements.
2 Discussion

The 2-step RACH was introduced to NR release 16 in order to reduce latency compared to the rel-15 4 step RACH procedure.

With the release 15 procedure, the UE sends PRACH preambles (with power ramping) during RACH occasions. If the gNB detects a PRACH preamble, it sends an RAR (Random Access response) using DL resources related to the RACH preamble. On decoding the RAR, the UE transmits a PUSCH with further information, and then other steps such as contention resolution take place.
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With the 2 step RACH, the UE sends both a PRACH preamble and a PUSCH PDU containing a so-called message A to the gNB. If the gNB detects the preamble it proceeds to decode the PUSCH; otherwise the UE continues transmitting the preamble/PUSCH using power ramping. On detecting a 2 step RACH, the gNB responds with a so-called message B.
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The PUSCH is transmitted by the UE after the PRACH preamble, with a known timing offset to the PRACH preamble.
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A release 16 gNB can reserve a portion of the available preambles and RACH occasions for 2 step RACH in order to differentiate Rel-16 2 step RACH and Rel-15 4 step RACH. The preambles available for the 2 step RACH are within the total set of preambles defined for rel-15. Based on the preamble identity, the gNB can determine whether a PRACH is a rel-15 or rel-15 2 step.

A mapping is defined between PRACH preambles and the resource blocks used for the PUSCH transmission. In this way, the UE knows which resources to use to transmit the PUSCH and the gNB knows which resources to demodulate for PUSCH.
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Example: 
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Further procedures for open loop power control, power ramping, beamforming etc. are defined. 
During Rel-15, extensive demodulation requirements were defined for PUSCH demodulation and for PRACH preamble detection.

For the two step PRACH, there is no difference in preamble detection compared to rel-15, since there is no difference in preamble definition. There is therefore no need to define any additional requirements relating to preamble detection for 2 step PRACH.
Observation 1: Rel-15 PRACH detection requirements are sufficient for ensuring Rel-16 2 step RACH detection performance.
The gNB must also detect a PUSCH. Once the PRACH preamble has been detected, the timing of the PUSCH is known. From the index of the detected preamble, the resource blocks allocated to PUSCH are also known as well as which PUSCH configuration is used. Therefore, there is no need to blindly detect PUSCH format, and no difference in PUSCH demodulation performance.
Observation 2: Rel-15 PUSCH demodulation requirements are sufficient for ensuring rel-16 2 step PRACH demodulation performance.
Existing PUSCH requirements capture the performance of the demodulation algorithms when decoding PUSCH with a known timing. There is no reason to expect that demodulation performance for the PUSCH associated with a 2 step RACH access should experience any different decoding performance.

There is a need for the gNB implementation to include the logic to identify which resource blocks, MCS state, and timing to use for PUSCH demodulation. However, this does not warrant creating a demodulation requirement, since it is not related to demodulation algorithm performance. (In the same way, rel-15 demodulation requirements do not verify that the demodulation algorithms are able to identify the correct RBs to demodulate or apply the correct timing during real operation).

3 Conclusion

Although the 2 step PRACH involves a different message sequence and an unscheduled PUSCH, there are no reasons to believe that demodulation performance should differ between the Rel-16 2 step PRACH and rel-15 channels.
Proposal 1: Do not define any additional demodulation requirements for 2 step PRACH.
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