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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN2#113b-e meeting [1] discussed the contents of 2-step RA and made the following agreements:
	Agreements:
1	The RA report includes an explicit indication per RA attempt that enables the network to know that the fallback from 2-step RA to 4-step RA was performed by the UE.

2	RAN2 already agreed “UE includes the measured RSRP of DL pathloss reference obtained just ‎before performing RACH ‎procedure in 2step RA report. FFS how to reduce the report ‎overhead.‎”



In the offline email [2], several FFSs are left for further discussions:
	[bookmark: _Hlk71382001]Proposal 2A: FFS whether RA type ‎per RA procedure is known ‎implicitly by NW or indicated ‎explicitly in RA report.
Proposal 3A: FFS how network knows (i.e., explicitly or impliclty) whether ‎switching from 2-step RA to 4-step ‎RA is performed by UE due to ‎reaching a configured MSGA ‎transmission times.‎


In this contribution, we would like to address these FFSs and discuss the signalling model of 2-step RACH report.
2. Discussion
2.1. Contents for 2-step RACH report
Indication on RA type ‎per RA procedure
It is FFS that whether RA type ‎per RA procedure is known ‎implicitly by NW or indicated ‎explicitly in RA report. Note that RAN2 agreed the following parameters will be included in RA report:
	· msgA-FrequencyStart-r17
· msgA-FrequencyStartCFRA-r17
· msgA-SubcarrierSpacing-r17
· msgA-SubcarrierSpacingCFRA-r17
· msgA-FDM-r17
· -msgA-FDMCFRA-r17
· UE includes the measured RSRP of DL pathloss reference obtained just before performing RACH ‎procedure in 2step RA report


The above parameters can be used to distinguish between the 2-step RA procedure and 4-step RA procedure, because the inclusion of such parameters are 2-step specific. Thus RA type ‎per RA procedure can be known ‎implicitly by NW in RA report.
Observation 1 [bookmark: _Ref71383349]RAN2 introduced 2-step RA specific parameters which can be used to indicate the RA type.
[bookmark: _Ref71383364][bookmark: _Ref47431626]With the inclusion of 2-step RA specific parameters, RA type ‎per RA procedure is known ‎implicitly by NW in RA report. 
Fallback/switch indication 
Fallback and switch mechanisms are not identical. 
· Fallback mechanism: UE performs MsgA transmission while receives MsgB containing fallback RAR, subsequently UE falls back to 4-step RA by performing Msg3 transmission;
· Switch mechanism: UE performs MsgA transmission but receives no response from gNB, or receives fallback RAR but ultimately fails to receive msg4, then UE will try to perform 2-step RA again, once the UE achieves the maximum number of MsgA preamble transmissions (msgA-TransMax), it will switch to 4-step random access.
Since the parameter msgA-TransMax is configured by NW and is cell-specific (BWP-UplinkCommon-> MsgA-ConfigCommon-> RACH-ConfigCommonTwoStepRA -> msgA-TransMax), and the cell ID of the cell in which the RA is performed is reported, so that the NW can be aware of the configured msgA-TransMax once it receives the RA report. Consequently, NW is able to derive that whether the UE had switched to 4-step RA according to the PerRAInfo entries recorded within the report. For instance, NW only needs to compare the the number of PerRAInfo entries and the configured msgA-TransMax, if the former is not greater than the latter, then it means UE didn’t switch to 4-step RA during the whole procedure. 
Observation 2 [bookmark: _Ref61339265]NW is able to derive that whether the UE had switched to 4-step RA according to the PerRAInfo entries recorded within the report.
[bookmark: _Ref61339317]Switch indication is not needed for 2-step RA report as network impliclty knows whether ‎switching from 2-step RA to 4-step ‎RA is performed by UE due to ‎reaching a configured MSGA ‎transmission times. 
2.2. Signalling model for 2-step RACH report
The structure of the legacy RA report is shown below:
	[image: ]


Figure 1. Signalling structure of the legacy RA report
There could be at most 8 RA reports recorded, currently the RA report only denotes the single RA type (4-step RA), and the detailed information about each of the random access attempts in the chronological order of the random access attempts are provided in perRAInfoList. 
[bookmark: _Hlk60855045][bookmark: _Hlk60855390]As 2-step RA could fall back/switch to 4-step RA within a single RA procedure, thus the RA attempts should be included in the same RA report. However, the frequency-related parameters for 4-step RA are different from the information for 2-step RA (e.g., msg1-FrequencyStart-r16 vs. msgA-FrequencyStart-r17), so with the introduction of 2-step RA report, we can either try to a) enhance the legacy field ra-InformationCommon to include 2-step RA related frequency parameters, or to b) adopt a new field ra-InformationCommon-2step to include all 2-step specific information. To be more specific, the structure of these two signalling models are given below: 
	[image: ]
a) enhance the legacy field ra-InformationCommon
[image: ]
b) adopt a new field ra-InformationCommon-2step


Figure 2. Signalling structure of 2-step RA report
For option a), once UE falls back/switch to 4-step RA, the 4-step related frequency parameters will be recorded and the index for PerRAInfo can be counted consistently; instead, option b) would create a new field ra-InformationCommon to collect the information for 4-step RA attempts, where the index for PerRAInfo starts from 0 again. In our understanding, both options can function well, therefore we propose:
[bookmark: _Ref61339451]RAN2 to choose one of the following options as the signalling model of 2-step RA report:
a) [bookmark: _Ref61339472]enhance the legacy field ra-InformationCommon to include 2-step RA related frequency parameters;
b) [bookmark: _Ref61339475]adopt a new field ra-InformationCommon-2step to include all 2-step specific information.

3. Conclusion
In this paper, the following observations and proposal are given:
Observation 1	RAN2 introduced 2-step RA specific parameters which can be used to indicate the RA type.
Observation 2	NW is able to derive that whether the UE had switched to 4-step RA according to the PerRAInfo entries recorded within the report.
Proposal 1	With the inclusion of 2-step RA specific parameters, RA type ‎per RA procedure is known ‎implicitly by NW in RA report.
Proposal 2	Switch indication is not needed for 2-step RA report as network impliclty knows whether ‎switching from 2-step RA to 4-step ‎RA is performed by UE due to ‎reaching a configured MSGA ‎transmission times.
Proposal 3	RAN2 to choose one of the following options as the signalling model of 2-step RA report:
a) enhance the legacy field ra-InformationCommon to include 2-step RA related frequency parameters;
b) adopt a new field ra-InformationCommon-2step to include all 2-step specific information.
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