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1 Introduction
RAN2 has discussed 2-step RACH procedure and reach the following agreement:
	2.
From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH

3.
FFS whether the UE can fallback to 4-step RACH after certain time.  Ask RAN1 whether the preamble transmission performance for 2-step RACH and 4-step RACH is the same.

8.
Network response to msgA (i.e. msgB/msg2) can include the following: 

a.
SuccessRAR 

b.
FallbackRAR

c.
Backoff Indication

FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR

10.
Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure


This contribution discusses the preamble transmission counters for the 2-step RACH.
2 Discussion
For 4-step RACH procedure, a state variable PREAMBLE_TRANSMISSION_COUNTER is used to count the preamble transmission and retransmission number. UE is configured with the preambleTransMax, which indicates the maximum number of Random Access Preamble transmission. If the PREAMBLE_TRANSMISSION_COUNTER is less than the preambleTransMax + 1 then UE can retry a 4-step RACH retransmission in case of the Random Access Response reception not successful or the Random Access procedure is not completed. 
RAN1 has agreed MsgA shall support all the preamble formats specified for NR release 15. For the 2-step RACH, RAN2 has agreed that the UE retries on 2-step RACH for msgA retransmission (i.e. preamble and PUSCH). There’s no conclusion of whether the UE can fallback to 4-step RACH after certain time. It is pending on RAN1 further evaluation. From RAN2 point of view, if RAN1 agreed that UE can fallback to 4-step RACH after certain time then the separate PREAMBLE TRANSMISSION COUNTER variable for the 2-step is needed. 
Also, UE can separate report it to the RAN for the Self-Optimisation if UE collect the separate RACH problem for 2-step and 4-step RACH. Therefore the separate variable may have some benefit.
Proposal 1: Separate PREAMBLE_TRANSMISSION_COUNTER for the 2-step and 4-step RACH is used.

The successful 2-step RACH has less latency than successful 4-step RACH. If the 2-step RACH fails, one possibility is to fall to Msg3 transmission. If the Msg4 is not successfully received then it is considered as a 2-step RACH failure. We see the latency is same as 4-step RACH failure case if 2-step RACH procedure fail. But the 2-step RACH and 4-step RACH occasion (RO) can be shared or separate. Therefore the latency needs to depend on the RO configuration. Therefore, it is more flexible to separate configure the maximum number of the preamble transmission based on the RO configuration. For example, if the RO for 2-step RACH is dense then the larger value can be configured. Otherwise, the same value can be applied. 
Proposal 2: preambleTransMax is separately configured for the 2-step and 4-step RACH.
For 4-step RACH procedure, if the PREAMBLE_TRANSMISSION_COUNTER is equal the preambleTransMax + 1 then UE report the RACH problem to the upper layer (i.e. RRC) in case of the Random Access procedure is not unsuccessfully completed. The RRC layer can perform the further actions, e.g. consider radio link failure detected and report the failure type to the gNB. RAN2 needs to reuse the similar handling for the 2-step RACH procedure. RAN2 can further to discuss whether new failure type is needed. 
Proposal 3: When PREAMBLE_TRANMISSION_COUTNER reaches preambleTransMax+1 for 2-step RACH then indicate a 2-step RACH problem to upper layer.
Proposal 4: RAN2 further study to introduce a new failure type for the report of a 2-step RACH problem.
3 Conclusion
Base on the analysis above, we propose the following:
Proposal 1: The separate PREAMBLE_TRANSMISSION_COUNTER variable for the 2-step and 4-step RACH is used.

Proposal 2: preambleTransMax is separately configured for the 2-step and 4-step RACH.
Proposal 3: When PREAMBLE_TRANMISSION_COUTNER reaches preambleTransMax+1 for 2-step RACH then indicate a 2-step RACH problem to upper layer.
Proposal 4: RAN2 further study to introduce a new failure type for the report of a 2-step RACH problem.
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