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1	Introduction
In RAN#88e a new WID on enhancement of data collection for SON/MDT in NR was approved [1]. One of the included topics is to specify collection of information related to 2-step RA procedures. This document discusses which 2-step RA related information that is relevant to report to the network for SON purposes.
[bookmark: _Ref178064866]2	Discussion
The RA-Report IE in the UEInformationResponse message is specified in NR release 16 for the purpose of conveying feedback from the UE to the network on performed (successful) 4-step RA procedures, so that the network can use this feedback information for SON purposes. Similar information related to 2-step RA procedures would also be useful for the network. 
The RA-Report consists of some configuration parameters related to the concerned cell (and which are common for all the RA procedures performed in the cell) and some parameters reported per RA attempt. The information related to 2-step RA procedures has similar properties. Some parameters (common cell configuration parameters as well as per RA attempt parameters) are relevant for both 4-step RA and 2-step RA. However, a UE may report information only related to 2-step RA procedures, e.g. if the channel quality was sufficiently good or if the reported RA procedures were performed in a cell/BWP only supporting 2-step RA, and therefore the 2-step RA information should contain also parameters that would be relevant for both 4-step RA and 2-step RA.
[bookmark: _Toc54295986]A UE may report information only related to 2-step RA procedures and should therefore be able to include both parameters that are specific to 2-step RA and parameters that are relevant for both 2-step RA and 4-step RA. 
The reported cell configuration parameters are included in the RA-InformationCommon IE in the RA-Report in release 16. Some of these parameters, e.g. the subcarrierSpacing, are the same for both 4-step RA and 2-step RA, while other parameters in the RA-InformationCommon IE, such as the msg1-FrequencyStart, may be different for 4-step RA and 2-step RA, if separate PRACH occasions are used for 2-step RA and 4-step RA.
[bookmark: _Toc54295987]The cell configuration parameters in the RA-InformationCommon IE include parameters that are always the same for 2-step RA and 4-step RA and parameters that may be different for 2-step RA and 4-step RA.
Some cell configuration parameters will therefore have to be reported both for 2-step RA and 4-step RA. Furthermore, additional cell configuration parameters that are relevant only for 2-step RA should be added. This includes parameters related to the MsgA PUSCH configuration. On top of this, there are cell configuration parameters that become relevant for the coexistence of 2-step RA and 4-step RA, such as the RA type selection threshold, msgA-RSRP-Threshold, and whether shared or separate PRACH occasions are used in the cell.
[bookmark: _Toc54295995]The cell configuration parameters in the RA feedback information should be extended to include MsgA PUSCH parameters and parameters concerning the coexistence of 4-step RA and 2-step RA, such as the RA type selection threshold, msgA-RSRP-Threshold, and whether shared or separate PRACH occasions are used in the cell.
Most of the other useful feedback information consists of parameters that may differ for every new RA attempt. In the release 16 RA-Report, this information is limited to the SSB or CSI-RS index, the contentionDetected parameter (indicating whether contention was detected, which includes the case where Msg4 included a non-matching UE Contention Resolution Identity MAC CE and the case where the contention resolution timer expired) and the dlRSRPAboveThreshold parameter (indicating whether the measured RSRP was above the configured threshold for the selected SSB). In our view, these parameters can be complemented by a set of other parameters that would aid a detailed analysis of the reported RA procedures for identification of potential suboptimal configurations and identification of suitable optimizations. Note also that in 2-step RA there is no contention resolution timer, but contention can be detected based on reception of a non-matching UE Contention Resolution Identity in MsgB.
A prime example of a useful piece of information that was not relevant before 2-step RA was introduced is an indication of the RA type (i.e. 2-step RA or 4-step RA) that was used for an RA attempt.
[bookmark: _Toc54293387][bookmark: _Toc54295988]A new basic piece of information to include the RA related feedback information when 2-step RA is introduced is an indication of the RA type (2-step RA or 4-step RA) that was used for an RA attempt.
Another important property of the 2-step RA procedure is the possibility to fall back to 4-step RA, triggered by reception of a fallback RAR MAC subPDU in the MsgB. Whether fallback to 4-step RA was performed is also important information when analysing the performance of the 2-step RA procedure and the associated configuration parameters.
[bookmark: _Toc54295989]Knowing whether an RA attempt involved fallback from 2-step RA to 4-step RA is important when analysing the performance of the 2-step RA procedure and the associated configuration parameters.
An equally important piece of information may be whether the 2-step RA failed (the maximum number of 2-step RA attempts was reached) and the UE had to switch to 4-step RA. This clearly also have implications on the analysis of the performance of the 2-step RA procedure and the associated configuration parameters.
[bookmark: _Toc54295990]Whether a UE had to switch from 2-step RA to 4-step RA to be successful with the RA procedure is important information when the performance of the 2-step RA procedure and the associated configuration parameters is analyzed.
The dlRSRPAboveThreshold parameter is a coarse indication of the measured DL channel quality. The actual measured RSRP would provide richer information that would be more useful in an analysis of the reported feedback information.
[bookmark: _Toc54295991]Reporting the RSRP of the selected SSB/CSI-RS would allow a more detailed analysis of the reported feedback information than the coarse dlRSRPAboveThreshold parameter.
The transmission power for the preamble is another parameter that may be useful. But better information than the plain transmission power may be to provide the information on which the transmission power is based. This includes the UE’s measured DL pathloss to aid the network to adjust the transmitting power parameters.
[bookmark: _Toc54295992]Including the pathloss measured per RA attempt is beneficial to aid the network to adjust the transmitting parameters.
An indication of whether the UE’s preamble was selected from preamble group A or B may be useful to aid the network to optimize the division of the contention based preambles into group A and B and the associated MsgA PUSCH configuration.
[bookmark: _Toc54295993]Whether the UE used a preamble from preamble group A or B can aid the network to optimize the preamble group A/B configuration. 
The selection of preamble group A or B depends on the size of the potential MsgA PUSCH payload and the experienced pathloss. The optimizing actions, e.g. reconfigurations, the network can choose to perform can depend on both these properties. Therefore, also the reason that caused a UE to select a certain preamble group is important for the network to know. For instance, if the UE selected preamble group A because of too large pathloss, even though the amount of data available for transmission in MsgA PUSCH is greater than ra-MsgA-SizeGroupA, the network may attempt to change the msgA-PreambleReceivedTargetPower parameter. Otherwise, if the amount of data available for MsgA PUSCH transmission was smaller than ra-MsgA-SizeGroupA and the pathloss was small, this may be an indication to the network to reduce the number of preambles in preamble group B (or even completely remove preamble group B).
[bookmark: _Toc54295994]The reason for selection of preamble group A, when both preamble group A and B are configured, is useful for the network to know. 
[bookmark: _Toc54293402][bookmark: _Toc54295996]The reported RA information should indicate per RA attempt whether 2-step RA or 4-step RA was used.
[bookmark: _Toc54295997]The reported 2-step RA information should indicate, per 2-step RA attempt, whether fallback to 4-step RA was performed.
[bookmark: _Toc54295998]The reported 2-step RA information should explicitly or implicitly include information that allows the network to conclude whether the UE switched from 2-step RA to 4-step RA, and, if a switch occurred, determine which 2-step RA attempts and 4-step RA attempts that belong to the same RA procedure.
[bookmark: _Toc54295999]Include the RSRP of the selected SSB for each 2-step RA attempt in the reported feedback information for 2-step RA.
[bookmark: _Toc54296000]Include the measured pathloss per RA attempt in the reported feedback information for 2-step RA. 
[bookmark: _Toc54296001]Include in the feedback information, for each RA attempt, an indication of whether the preamble was selected from preamble group A or B. 
The stage 3 ASN.1 structure of the 4-step RA and 2-step RA information to be reported to the network has been briefly up for discussion in RAN2. However, this may be premature and a better approach may be to first agree on the parameters to be reported and then determine how these should be structured when reported by the UE.
[bookmark: _Toc54296002]Discussion of the stage 3 ASN.1 structure of the 4-step RA and 2-step RA information to be reported to the network should be postponed until the parameters to report have been agreed.
Conclusion
In the previous sections we made the following observations: 
Observation 1	A UE may report information only related to 2-step RA procedures and should therefore be able to include both parameters that are specific to 2-step RA and parameters that are relevant for both 2-step RA and 4-step RA.
Observation 2	The cell configuration parameters in the RA-InformationCommon IE include parameters that are always the same for 2-step RA and 4-step RA and parameters that may be different for 2-step RA and 4-step RA.
Observation 3	A new basic piece of information to include the RA related feedback information when 2-step RA is introduced is an indication of the RA type (2-step RA or 4-step RA) that was used for an RA attempt.
Observation 4	Knowing whether an RA attempt involved fallback from 2-step RA to 4-step RA is important when analysing the performance of the 2-step RA procedure and the associated configuration parameters.
Observation 5	Whether a UE had to switch from 2-step RA to 4-step RA to be successful with the RA procedure is important information when the performance of the 2-step RA procedure and the associated configuration parameters is analyzed.
Observation 6	Reporting the RSRP of the selected SSB/CSI-RS would allow a more detailed analysis of the reported feedback information than the coarse dlRSRPAboveThreshold parameter.
Observation 7	Including the pathloss measured per RA attempt is beneficial to aid the network to adjust the transmitting parameters.
Observation 8	Whether the UE used a preamble from preamble group A or B can aid the network to optimize the preamble group A/B configuration.
Observation 9	The reason for selection of preamble group A, when both preamble group A and B are configured, is useful for the network to know.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The cell configuration parameters in the RA feedback information should be extended to include MsgA PUSCH parameters and parameters concerning the coexistence of 4-step RA and 2-step RA, such as the RA type selection threshold, msgA-RSRP-Threshold, and whether shared or separate PRACH occasions are used in the cell.
Proposal 2	The reported RA information should indicate per RA attempt whether 2-step RA or 4-step RA was used.
Proposal 3	The reported 2-step RA information should indicate, per 2-step RA attempt, whether fallback to 4-step RA was performed.
Proposal 4	The reported 2-step RA information should explicitly or implicitly include information that allows the network to conclude whether the UE switched from 2-step RA to 4-step RA, and, if a switch occurred, determine which 2-step RA attempts and 4-step RA attempts that belong to the same RA procedure.
Proposal 5	Include the RSRP of the selected SSB for each 2-step RA attempt in the reported feedback information for 2-step RA.
Proposal 6	Include the measured pathloss per RA attempt in the reported feedback information for 2-step RA.
Proposal 7	Include in the feedback information, for each RA attempt, an indication of whether the preamble was selected from preamble group A or B.
Proposal 8	Discussion of the stage 3 ASN.1 structure of the 4-step RA and 2-step RA information to be reported to the network should be postponed until the parameters to report have been agreed.
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