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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. 
Related to this topic the following agreements were taken reached in RAN2#112:

Agreements:

Confirm that the information included in Rel-16 RA report which also applied to 2-step RA at least contains:
	Cell ID of the cell in which the RA is performed 
	RA purpose
	Frequency information of the BWP where RA is performed
	Frequency information of RA resources
	Number of preambles sent on an SSB
	Beam index
	Contention detection per RA attempt
	Beam quality indication. FFS on the details.
	

Agreements:
At least following RACH frequency related information should be included in RACH report for optimization of 2-step RACH:
	msgA-FrequencyStart-r17
	msgA-FrequencyStartCFRA-r17
	msgA-SubcarrierSpacing-r17
	msgA-SubcarrierSpacingCFRA-r17
	msgA-FDM-r17
	msgA-FDMCFRA-r17


This document discusses which other 2-step RA related information are 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.
[bookmark: _Toc61520459][bookmark: _Toc61553438][bookmark: _Toc54284297][bookmark: _Hlk58936937]A UE should be able to 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 BWP configuration parameters are currently 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. Considering that the existing RA-InformationCommon cannot be extended as per the existing ASN.1, RAN2 should discuss how to represent the 2-step specific RA information. 
[bookmark: _Toc54284298]The BWP configuration parameters in the RA-InformationCommon IE include some  parameters that could be reused  for 2-step RA, and some others that are 4-step RA specific and hence cannot be applicable to 2-step RA. To this end, RAN2 should discuss how to represent signalling-wise the 2-step RA specific parameters. In our understanding, in order to have a proper representation in the ASN.1 code, some changes to Rel. 16 specifications are needed. We therefore refer to our Rel. 16 contribution for more details [2].
2.1 Essential 2-step parameters
From contributions submitted at previous RAN2#112 meeting, it turns out that there is a set of parameters that many companies believe essential in order to have a proper support of 2-step RA functionalities in the SON framework. In this section, we provide an overview of such essential parameters.


Similar to the Rel. 16 RA-Report for 4-step RA, the information whether the measured DL quality indication associated to each RA attempt is above or below the msgA-RSRP-ThresholdSSB-r16 can be included for 2-step RA type. That is because in CBRA, the UE may select any SSB in case there is no SSB with RSRP above msgA-RSRP-ThresholdSSB-r16. Hence knowing whether the measured DL quality indication was above or below the msgA-RSRP-ThresholdSSB-r16 would also help the network in figuring out why that specific SSB was selected by the UE.
[bookmark: _Toc61520460][bookmark: _Toc61553439]The inclusion of the measured DL beam being above or below the msgA-RSRP-ThresholdSSB-r16 is useful for e.g. tuning of the msgA-RSRP-ThresholdSSB-r16.
We also note that in 2-step RA, there is another relevant threshold to consider, i.e. the msgA-RSRP-Threshold-16. That is the RSRP threshold for selection between 2-step RA type and 4-step RA type when both 2-step and 4-step RA type Random Access resources are configured in the UL BWP. In particular, the UE may select the 2-step RA either because the measured RSRP is above the msgA-RSRP-Threshold or because the BWP selected for RA is only configured with 2-ste RA. For this reason, it is beneficial to know whether the measured RSRP was above or below the msgA-RSRP-Threshold-r16. Also this value can be included per RA attempt.
[bookmark: _Toc61520461][bookmark: _Toc61553440]The inclusion of the measured DL quality being above or below the msgA-RSRP-Threshold-r16 for 2-step RA type is useful to determine why the UE selected 2-step RA.
In light of above discussion, we propose the following:
[bookmark: _Toc61553443]Include indications for both msgA-RSRP-Threshold-r16 and msgA-RSRP-ThresholdSSB-r16 in the feedback information which corresponds whether the measured DL quality was above or below these two thresholds for 2-step RA type.
Also considering the above discussion, we believe that both thresholds can be included in each RA attempt
[bookmark: _Toc61553444]Both msgA-RSRP-Threshold-r16 and msgA-RSRP-ThresholdSSB-r16 are indicated per RA attempt.
When 2-step RA is selected by a UE, the may UE fall back/switch to 4-step RA in the following use-cases: 
A. Fallback: Upon reception of fallback RAR in MsgB, the UE performs Msg3 transmission. If contention resolution is not successful after Msg3 (re)transmission(s), the UE will go back to MsgA transmission (unless the maximum number of MsgA transmissions). 
B. Switch: The max number of MsgA preamble transmissions, msgA-TransMax-r16, is reached and the 2-step RA is not completed. In this case, the UE switches to CBRA with 4-step RA type.
Therefore, it seems useful to include indication of whether the UE fell back or switched to 4-step. Whether one flag or two flags (i.e. one for fallback and one for the switch) can be discussed later depending on the Rel.17 ASN.1 structure of the RA-Information and RA-Report.

[bookmark: _Toc61553445]Include indication of whether the UE fell back or switched to 4-step. FFS on the need of one flag or two separate flags for it (depending on the Rel.17 ASN.1 structure of the RA-Information and RA-Report).
2.1 Other possible parameter
In previous meetings, some companies have proposed to include MsgA PUSCH size in the 2-step feedback information. We note that the MsgA PUSCH size can also be derived by the following options, both requiring less overhead than the explicit MsgA PUSCH size:
One option is an indication of whether the UE’s preamble was selected from preamble group A or group B, which would also facilitate optimizing the division of the contention-based preambles into group A and B and the associated MsgA PUSCH configuration.
[bookmark: _Toc61520462][bookmark: _Toc61553441]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 experienced pathloss, the amount of pending UL data also the size of the potential MsgA PUSCH payload. If the pathloss is too great or the size of the pending data is small enough to fit in the MsgA PUSCH allocation size configured for preamble group A, the UE will select a preamble from preamble group A. There may thus be two different reasons for not selecting preamble group B and which one that is the prevailing reason may impact which type of optimization the network may consider.
Therefore, 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 to boost the UE power. 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: _Toc61520463][bookmark: _Toc61553442]The reason (i.e. large pathloss or small amount of data) for selection of preamble group A, when both preamble group A and B are configured, is useful for the network to know. 
In light of above we propose to include preamble ID in the feedback information.
[bookmark: _Toc61553446]Include information to allow the network to retrieve the preamble group used by the UE.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	A UE should be able to 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 inclusion of the measured DL beam being above or below the msgA-RSRP-ThresholdSSB-r16 is useful for e.g. tuning of the msgA-RSRP-ThresholdSSB-r16.
Observation 3	The inclusion of the measured DL quality being above or below the msgA-RSRP-Threshold-r16 for 2-step RA type is useful to determine why the UE selected 2-step RA.
Observation 4	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 5	The reason (i.e. large pathloss or small amount of data) 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	Include indications for both msgA-RSRP-Threshold-r16 and msgA-RSRP-ThresholdSSB-r16 in the feedback information which corresponds whether the measured DL quality was above or below these two thresholds for 2-step RA type.
Proposal 2	Both msgA-RSRP-Threshold-r16 and msgA-RSRP-ThresholdSSB-r16 are indicated per RA attempt.
Proposal 3	Include indication of whether the UE fell back or switched to 4-step. FFS on the need of one flag or two separate flags for it (depending on the Rel.17 ASN.1 structure of the RA-Information and RA-Report).
Proposal 4	Include information to allow the network to retrieve the preamble group used by the UE.
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