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1 Introduction
RACH report optimization is one of the objectives in NR SON/MDT WI. Besides the new features of SUL/NUL, SSB, 2-step RACH is also a new feature introduced in R16, which is currently under discussion in another WI [1]. 
This contribution aims to show our views on RACH report optimization considering the 2 step RACH.
2 Discussion
RACH report is one of the main methods to improve the RACH performance in SON. The network can optimize the RACH parameter configuration based on the collected RACH report. Therefore, we believe RACH report should be RACH parameter configuration specific. That means, if there are more than one set of RACH parameter configuration, the corresponding RACH report should be separately reported. The network can based on such separate RACH report differentiate which set of RACH parameter configuration this RACH report is associated to, then adjust the set of RACH parameter configuration correspondingly. 
With regard to 2-step RACH, RAN1 has agreed that separate RACH resource may be configured for 2-step RACH and 4-step RACH in RAN1#96bis meeting [2]:
Agreements:

· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH

Agreements:

For 2-step RACH preamble power control parameter configuration, further study and down select from the following options:

· Option 1: Power control parameters can be separately configured for 2-step and 4-step RACH.

· If a power control parameter is not configured for 2-step RACH, the corresponding power control parameter of 4-step RACH is used instead for 2-step.

· Option 2: The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.

In case separate RACH resource/parameters are configured for 2-step RACH and 4-step RACH, the RACH performance optimization should also be done for 2-step RACH. The network has to determine the RACH report collected is for 2-step RACH or 4-step RACH. Thus the RACH report for 2-step RACH should be considered for the R16 RACH optimization.
Proposal1: RACH report for 2-step RACH is considered for R16 RACH optimization.
One straightforward way for 2-step RACH report is that reusing the RACH report elements of 4-step RACH for 2-step RACH and adding a RACH type indicator to differentiate 2-step or 4-step RACH.

However, RAN2 has agreed to allow 2-step RACH to fallback to 4-step RACH in some cases. In this sense, only the RACH type indicator is not sufficient if such fallback case is considered for RACH optimization.
Proposal2: RAN2 decides whether the fallback from 2-step to 4-step RACH case is taken into consideration for RACH report.
As per RAN2 agreement [3], there may be 2 cases of fallback from 2-step to 4-step RACH,

Case A: fallback upon reception of a fallback RAR to transmit Msg3
Case B: fallback if MsgA has been transmitted for N timer but fails.

Agreements 

1. The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.

2. TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).

3. RA type selection is performed before beam selection

4. No need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails).  The UE re-transmits using msgA

Agreements:

1. If the random access procedure is not successfully completed even after transmitting the msgA 'N' times, UE fallbacks to 4 step RACH procedure i.e. UE only transmits the PRACH preamble.  

2. Network can configure the number of times 'N', a UE can attempt to re-transmit msgA during the random access procedure.  
From our point of view, in case A both the 2-step RACH attempt and 4-step RACH attempt due to fallback are considered to in a single RA procedure. While in case B, UE fallbacks to 4-step RA procedure if the 2-step RA procedure is failed, it is seen as different RA procedures. 
Therefore, if RAN2 decides to consider the fallback case for RACH report in proposal 2, then both case A and case B should be discussed. The detailed information can be further discussed based on the 2-step RACH progress in the corresponding WI [1].
3 Conclusion 
In this contribution, we discuss the RACH report when taking the 2-step RACH into consideration, and propose: 
Proposal1: RACH report for 2-step RACH is considered for R16 RACH optimization.
Proposal2: RAN2 decides whether the fallback from 2-step to 4-step RACH case is taken into consideration for RACH report.
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