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[bookmark: _Hlk36540367]In this document, the summary of all the contributions submitted to 8.13.2.2 agenda item (agenda 2-step RA related SON aspects) of RAN2#112e meeting will be presented. The following categorization has been used in this document.
· Cat-a-Proposal: a potential easy agreement, e.g. Proposals where consensus exists, that seem straightforward to agree.
· Cat-b-Proposal: need further discussion. These should be tagged with e.g. [FFS] so they are clearly visible, and should indicate what the primary controversy is.
· Cat-c-Proposal: a candidate for immediate postpone, e.g. issues that may require other WG discussions or is contentious such that it is unlikely to converge at e-Meeting. 
· Cat-x-Proposal: a candidate for not treating due to various reasons, e.g., already captured in the specification.

[bookmark: _Ref178064866]Discussion
2-step RA related report information from RAN3’s LS [1]
Background
In the last RAN3 #109e meeting, RACH optimization specifically for two-step RA was discussed and concluded that at least some information is needed to optimize the network parameters related to two-step RAs (agreed by all companies in RAN3), as indicated as follows:

a. Information included in Rel-16 RA report which also applied to 2-step RA e.g., CBRA VS CFRA, SSB where the RACH access is performed.

b. Information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA attempt.


c. Whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16.

d. For each 2-step RA attempt, whether it is fallen back to 4-step RA following indication from the network.

For whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16, all companies agree that this information should be included, but view is split on the granularity, i.e. whether it should be per-RA-procedure or per-RA-attempt.



  
TDocs and related proposals
In [2], CMCC proposes the following:
Proposal: RAN2 confirms the content for 2-step RA from RAN3’s LS, and the reporting granularity of whether the DL beam quality is above or below the msgA-RSRP-ThresholdSSB is per-RA-attempt (a, b, c, d).
Proposal: Include the 2-step RA frequency related information such as locationAndBandwidth, subcarrierSpacing, msgA-SubcarrierSpacing, msgA-RO-FrequencyStart, msgA-RO-FDM, as well as raPurpose in the RA-Report. (a)
Proposal: Include the SSB/CSI-RS related information such as beam index, number of msgAs sent on the SSB/CSI-RS, as well as whether the contention is detected in the RA-Report (a).
In [3], Samsung proposes the following (here only the contents related to the RAN3 LS are quoted).
Proposal: New logged content for 2SRA is introduced. The following candidates can be considered:
· new indicator to indicate if 2SRA was performed (b-like). 
· new indicator to indicate if a switching from 2SRA to 4S RA happened (b-like).
In [4], ZTE proposes the following:
Proposal: The 2step RA information contains at least the same content as Rel-16 RA report, i.e., the following info: (a)
· The cell id of the cell in which the RA is performed.
· RA purpose
· Frequency information of the RA resource and of the associated BWP 
· perRAInfoList, which in chronological order stores the following information :
· Number of preambles sent per beam
· Beam index
· dlRSRPAboveThreshold, beam quality indication per RA attempt (c)
· Contention detected per RA attempt
Proposal: To include the RA type selected during initialization procedure as RA type information in 2- step RA report (b-like).
Proposal: To include an indication per 2step RA attempt in 2step RA report to indicate whether the fallbackRAR has been received during the RA attempt (d).
In [5], Huawei proposes the following:
Proposal: Consider 2-step CFRA, 2-step CBRA, 4-step CFRA and 4-step CBRA as RA type in RA report (b-like). 
Proposal: Indicator for implicit or explicit fallback from 2-step RA to 4-step RA should be added in RA report (d-like).
Proposal: Measured RSRP or an indicator for RSRP above MSGA-RSRP-Threshold when MSG1, MSGA or MSG3 is transmitted should be added in RA report.
Proposal: These types of the number are suggested to add per SSB/CSI-RS in RA report (a-SSB where the RACH access is performed related):
1. The total number of MSGA transmission, or
2. The number of CFRA MSGA transmission and the number of CBRA MSGA transmission 
Proposal: Contention detected indicator should be added in each 2-step CBRA MSGA transmission in RA report (a).

In [6], Ericsson proposes the following:
Proposal: Include the RSRP of the selected SSB for each 2-step RA attempt in the reported feedback information for 2-step RA (c-like). 
Proposal: The reported RA information should indicate per RA attempt whether 2-step RA or 4-step RA was used (b). 
Proposal: The reported 2-step RA information should indicate, per 2-step RA attempt, whether fallback to 4-step RA was performed (d).
In [7], vivo proposes the following:
Proposal: The granularity for the parameter that indicates whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16 is per random access procedure.
In [8], Sharp proposes the following: 
Proposal: An explicit or implicit indication is used to indicate whether each RA attempt in a RA procedure is 2-step or 4-step (b).
Proposal: for each RA attempt, including information about whether the RSRP of the SSB is above msgA-RSRP-ThresholdSSB or not and information about whether the RSRP of the SSB is above msgA-RSRP-Threshold or not in the RA information of 2-step RACH (c).
Proposal: to include information about whether there is fallback based on fallback RAR or not for each RA attempt and information about whether there is fallback that MsgA-TransMax is reached or not in RA information for 2-step RA (d).
In [9], Nokia proposes the following:
      Proposal: Companies are invited to provide their views on whether the NR UE RACH Report should also log the contention type of RACH access, i.e., whether it is Contention-Based (CBRA) or Contention-Free (a- CBRA VS CFRA CFRA).
      Proposal: Beam index information (SSB or CSI-RS) on which 2-step RACH failed should be logged in the NR UE RACH Report (a-SSB where the RACH access is performed related).  
      Proposal: RAN2 should discuss the introduction of fallback/switching information in the NR UE RACH Report (d).
      Proposal: Network needs to know the measured RSRP at which a UE selects 2-step or 4-step RACH in order to optimize PUSCH occasions.
In [10], Qualcomm proposes the following:
      Proposal: To include the 2step specific parameters for CBRA VS CFRA, introduce                             2Step-RA-InformationCommon-r17 to contain the 2-step specific parameters such as (a- CBRA VS CFRA CFRA, c):
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Proposal: Reuse the perRAInfoList-r16 IE to contain the number of preamble sent on SSB in the 2-step RA procedure and to indicate whether fallback indication is received from the network (a-SSB where the RACH access is performed, d).
In [11], China Telecom proposes the following:
Proposal: explicit or implicit indication of RA types can be introduced in RA report, RLF report and CEF report (b).
Proposal: RA fallback information, such as fallback times, can be introduced in RA report, RLF report and CEF report (d).
In [12], OPPO proposes the following:
     Proposal: Fallback and RACH type switching shall be reflected in 2-step RA procedure (d, b-like).
     Proposal: Introduce a fallback indication in PerRAAttemptInfo-r16 IE (d).
     Proposal: Include the measured DL RSRP obtained just before performing RACH procedure in RA report, which can be used to optimize the RSRP threshold for RACH type selection.
	Proposal: The following information should be at least included in the RACH report associated with 2-step RA. (a)
			1. CellID
			2. ra-Purpose
			3. BWP information
			4. RACH resource information
			5. SSB index and number of RACH preambles sent on each tried SSB
			6. Contention resolution indication per RA attempt
			7. Beam quality
In [13], CATT proposes the following:
    Proposal: Information included in Rel-16 RA report which also applied to 2-step RA e.g. CBRA VS CFRA, SSB where the RACH access is performed (a).
    Proposal: Information to distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure can be included in RACH report, e.g., the information can be the max number of MSGA transmissions during one RACH procedure (b-like).
    Proposal: For each 2-step RA attempt, the information of whether it is fallen back to 4-step RA following indication from the network is included in RACH report (d).
Proposal: Information of whether the DL beam quality associated to each random access attempt is above or below the msgA-RSRP-ThresholdSSB-r16 is included in RACH report (c). 
    Proposal: The information about whether the RSRP is above msgA-RSRP-Threshold pre RA attempt can be included in RACH report.
    

Rapporteur’s summary
· For information to be inherited from Rel-16 RA report for 2-step RA reporting, the opinions from companies are listed as follows:Cell ID of the cell in which the RA is performed [2] [4] [12]
· RA purpose [2] [4] [12]
· Frequency information of the BWP where RA is performed [2] [4] [12] 
· Frequency information of RA resources [2] [4] [12] 
· Number of preambles sent on an SSB [2] [3] [4] [10] [12] 
· Beam index [2][9] [12] [13]
· Beam quality indication per RA attempt (whether or not the DL beam quality associated to each RA attempt is above or below the msgA-RSRP-ThresholdSSB-r16) [2] [4] [6] [8] [13] 
· Contention detection per RA attempt [2] [3] [4] [5] [12] [13]

Based on the above items, some companies also suggest making some enhancements for 2-step RA which are summarized as follows:
· For frequency information of RA resources, [2][4][10][11][12][13] propose to add the frequency information associated with the PUSCH resources for 2-step RA. More details are summarized in section 2.2.
· [2] [5] propose to add the number of MsgA transmission for 2-step RA in addition to the total number of preambles.
· In [6], the actual measured RSRP instead of a coarse indication like dlRSRPAboveThreshold is suggested to be provided per RACH attempt, which would be more useful for analysis due to richer information.
Therefore, it is concluded that:

Cat-a-Proposal 1  RAN2 to 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
· Beam quality indication per RA attempt
· Contention detection per RA attempt

Cat-b-Proposal 1  RAN2 to discuss whether to add the number of MsgA transmissions per SSB for 2-step RA in addition to the total number of preamble sent on a SSB.

Cat-c-Proposal 1  RAN2 to discuss whether to provide the actual measured RSRP of the selected SSB per RACH attempt.

Divergences on further details of some options exist, as indicated as follows:
1) Information to distinguish 2-step RA from 4-step RA 
· Option 1: in the granularity of per-RA procedure [3] [4] [12] [13]  	Comment by ZTE-Zhihong: We would like to clarify that with the RA type included per RA procedure, NW is still able to deduce the RA type per RA attempt. 
· Option 2: in the granularity of per-RA attempt [3] [6] [8]
2) Whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16.
· Option 1: an explicit Boolean indication [5] [7] [8] [10] [13]
· Option 2: the measured DL RSRP [3] [5] [9] [12]

Furthermore, regarding option 1 of bullet 2), companies have different views on the granularity of the Boolean indication, indicated as follows:

· Option i: per-RA-attempt [5] [8] [13]    
· Option ii: per-RA-procedure [7] [10] [12]
Therefore, it is concluded that:     

Cat-a Proposal 2  RAN2 to agree that, for each 2-step RA attempt, a flag indicating whether it is fallen back to 4-step RA following indication from the network is needed to optimize the network parameters related to two-step RAs.

Cat-a Proposal 3  RAN2 to agree that information to distinguish 2-step RA type from 4-step RA type during RACH procedure is needed to optimize the network parameters related to two-step RAs. FFS the granularity per RACH attempt or per RACH procedure.	Comment by 作者: To avoid confusion with P2

Cat-a-Proposal 4  RAN2 to agree that information reflecting whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16 is needed to optimize the network parameters related to two-step RAs. FFS the representation approach, either an explicit Boolean indication or the measured DL RSRP. 	Comment by ZTE-Zhihong: Although companies seems to have interests in including this parameter, but it is uncertain to us if this is needed since we also have the beam quality above SSB threshold, i.e., dlRSRPAboveThreshold. We’d like to have a discuss before make an agreement.


Cat-b Proposal 2  if the explicit Boolean indication is agreed by RAN2 as the representation approach of the information reflecting whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16, RAN2 to study the granularity of the Boolean indication, either per-RA-attempt or per-RA-procedure.


2-step RA frequency related information 
Generics 
In R16, 4-step RA frequency related information such as locationAndBandwidth-r16, subcarrierSpacing-r16, msg1-FrequencyStart-r16, msg1-SubcarrierSpacing-r16, msg1-FDM-r16, are included in RA-InformationCommon-r16 IE. Similarly, for 2-step RA, frequency related information is proposed by some companies to be included for 2-step RACH optimization also.
  
  
TDocs and related proposals
In [2], CMCC proposes the following:
    Proposal: Include the 2-step RA frequency related information such as locationAndBandwidth, subcarrierSpacing, msgA-SubcarrierSpacing, msgA-RO-FrequencyStart, msgA-RO-FDM, as well as raPurpose in the RA-Report.

In [10], Qualcomm proposes the following to be included:
· msgA-FrequencyStart-r17
· msgA-FrequencyStartCFRA-r17
· msgA-SubcarrierSpacing-r17
· msgA-SubcarrierSpacingCFRA-r17
· msgA-FDM-r17
· msgA-FDMCFRA-r17
In [11], China Telecom proposes the following:
     Proposal: 2-step RA resource information including MSGA PRACH resource information and MSGA PUSCH resource information can be introduced in RA report and RLF report.

In [12], OPPO proposes RACH resource information should be included in the RACH report.

In [13], CATT proposes the following:
     Proposal: The information of 2-step Random Access Resources can be included in RACH report.
Specifically, CATT suggest that the information of 4-step RA type random access resources included in RACH report, e.g., SCS, FDM, FrequencyStart, etc, should also be included in the random access resources can also be included in RACH report.
  

Rapporteur’s summary
According to majority companies views, at least following RACH frequency related information should be included in RACH report for optimization of 2-step RACH:
1. msgA-SubcarrierSpacing [2] [10] [13]
2. msgA-FDM [2] [10] [13]
3. msgA-FrequencyStart [2] [10] [13]

Since CFRA might share different frequency resource with CBRA, the above-mentioned parameters CFRA-version should be also considered to be included in the RACH report.

Therefore, it is concluded that:
 
Cat-a Proposal 5  RAN2 to agree that 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

Independent RACH IE (e.g., 2Step-RA-InformationCommon) for 2-step RA?

Generics 
As specified in R16, the RA-ReportList could consist of up to 8 RA Reports, each of which embraces a ra-InformationCommon-r16 IE. Further details of RACH performance are reflected in the perRAInfoList-r16 IE in the ra-InformationCommon-r16 IE e.g., the index of the SSB/CSI-RS resource towards which the RACH attempt is made, number of preambles sent on the SSB/CSI-RS, whether or not contention is detected per RA attempt, whether or not the DL measurement result (RSRP value) is higher than the given threshold per RA attempt, etc. As R17 targets at 2-step RACH enhancement, considering that in the same RACH procedure, UE could perform both of 2-step and 4-step RA, the option A of reflecting the 2-step RACH performance in the RA report is to include the 2-step RACH related information in the ra-InformationCommon-r16. Still, there exist another option B: including the 2-step RACH related information in another IE dedicated for 2-step RACH, e.g., ra-InformationCommon-2step.  

TDocs and related proposals
In [4], ZTE proposes the following (Option A):
Proposal: RA information of one RA procedure is stored in one RA entry (e.g includes both RA-Information common and the perRA-InfoList), regardless the RA type is changed or not during the RA procedure.  

Specifically, ZTE thinks that 2step and 4step RA attempt within the same RA procedure share the same power ramping and preamble transmission counter, it is beneficial to store RA information of the same RA procedure in one entry regardless the RA type, which is helpful for tracking beam switch pattern power ramping and preamble transmission condition. In addition, separate RA entries for different RA type might increase RA report size and complexity in structure design since additional information is required to link the RA info with different RA type of the same RA procedures.

In [5], Huawei proposes the following (pending):
Proposal: 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.

In [9], Nokia proposes the following (open-minded?):
Proposal: Companies are invited to provide their views on whether a common NR UE RACH report should log both 2-step and 4-step RACH attempts or whether separate reports should be used for the logging. 

In [10], Qualcomm proposes the following (Option B):
Proposal: to include the 2step specific parameters for CBRA VS CFRA, introduce 2Step-RA-InformationCommon-r17 to contain the 2-step specific parameters such as:
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In [12], OPPO proposes the following (Option B):
Proposal: RAN2 to discuss which option shall be selected to introduce 2-step RACH related information in RACH report for SON purpose.
· A new field, quoted as ra-InformationCommnon-2step, is defined dedicatedly for 2-step RACH 
· 2-step RA related information is included in ra-InformationCommon-r16

Rapporteur’s summary
According to contributions submitted, divergences exist on whether or not a separate RA entry in the RA report should be used to store the 2-step related information, so we conclude that:

Cat-b-Proposal-3  RAN2 to discuss to introduce a separate RA IE (2Step-RA-InformationCommon) in the RA      report to store the 2-step RA related information.
Need of Switch indication?
Generics
UE might switch RA type (from two-step to 4-step) during the successfully completed RACH procedure. In R16, it is specified in TS 38.321 as follows:
· msgA-TransMax: The maximum number of MSGA transmissions when both 4-step and 2-step RA type Random Access Resources are configured;


And 2>	if the Random Access procedure is not completed:
3>	if msgA-TransMax is configured and PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1:
4>	set the RA_TYPE to 4-stepRA;
4>	perform initialization of variables specific to Random Access type as specified in clause 5.1.1a;
4>	if the Msg3 buffer is empty:
5>	obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
4>	flush HARQ buffer used for the transmission of MAC PDU in the MSGA buffer;
4>	discard explicitly signalled contention-free 2-step RA type Random Access Resources, if any;
4>	perform the Random Access Resource selection procedure as specified in clause 5.1.2.




It is obvious in the specification that the switch from 2-step to 4-step is only allowed when the number of MSGA transmissions reaches msgA-TransMax. And the switch from 4-step to 2-step RA is not allowed.   


TDocs and related proposals
In [4], ZTE has following observation and proposal:

Observation: RA type switch during one RA procedure can only happen when UE selects 2step RA during initialization phase and MsgA-Transmax is configured while for other cases UE only select RA type once during initialization part and doesn’t change the RA type during the whole RA procedure.
Observation 6: With the RA type selected during initialization procedure as specified in TS 38.321 included in RA report together with the allowed maximum number of MSGA transmission information, NW is able to deduce whether RA type switch has happened in the RA procedure as well as at which RA attempt the RA type is switched.
In [6], Ericsson proposes the following:
Proposal: 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.
In [9], Nokia proposes the following:
Proposal: RAN2 should discuss the introduction of fallback/switching information in the NR UE RACH Report. 

Nokia suggests that introducing fallback or switching information in the NR UE RACH Report could further give guidance to the network on the reason of failure. For instance, it could help the network determine that the UE attempted unsuccessfully more than threshold number of MSGA transmissions.
In [12], OPPO proposes the following:
Proposal: Fallback and RACH type switching shall be reflected in 2-step RA procedure.
Proposal: Explicit RACH type switch indicator shall be introduced when ra-InformationCommon-r16 IE is agreed to further extended to include the 2-step RACH related information.

In [13], CATT proposes the following:
Proposal: Information to distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure can be included in RACH report, e.g., the information can be the max number of MSGA transmissions during one RACH procedure.


Rapporteur’s summary
Both CATT and ZTE suggest that the role of switch indicator could be replaced by the ‘the max number of MSGA transmissions’. Network could deduce whether or not the switch occurs and at which RACH attempt the switch occurs with the information of the RACH type chosen at initialization stage and the parameter ‘the max number of MSGA transmission’. Moreover, OPPO suggest that switch indicator is only required when ra-InformationCommon-r16 includes 2-step RACH related information. In addition, if RACH type granularity is agreed to be per RACH-attempt, such switch indicator seems not needed at all. Therefore, it is concluded that:	Comment by ZTE-Zhihong: Further clarify our views on “maximum number of MSGA transmission”.
Since this parameter is cell specific, NW shall be able to know the maximum MsgA transmission configured per the cell RA report is stored, therefore no need to explicit include this info if we introduce the perRAInfoList as in 4stepRA report, since NW can know the total attempt UE made during the RA procedure based on the perRAInfoList introduced.

Cat-a-Proposal 6  RAN2 to postpone the discussion of specification of switch indicator from 2-step to 4-step   RA, pending on the agreement on other things, e.g., granularity of RACH type, ‘the max number of MSGA transmission’ and the structure of 2-step RA related information.  



PUSCH resource related information
Generics
R16 allows that at most two groups of PUSCH resource could be configured, such that the selection of PUSCH group of UE depending on comparison result of its PUSCH payload size and the parameter ra-MsgA-SizeGroupA. PUSCH resource related information might be beneficial for network for resource configuration optimization, since the configuration various in many aspects, e.g., MCS, PUSCH Occasion size, DMRS configuration, etc.

TDocs and related proposals
In [4], ZTE proposes the following:

Proposal: It is proposed to include the following PUSCH configuration of the PUSCH resource used in 2step RA report:
· the MCS index, 
· the number of PRB per PO of of the PUSCH resource, 
· the combination of start symbol and length and PUSCH mapping type, 
· PUSCH group information,
· the padding size of the transmitted PUSCH payload
· Offset of lowest PUSCH occasion in frequency domain with respect to PRB 0
· the number of msgA PUSCH occasions FDMed in one time instance

In [6], Ericsson proposes the following:
Proposal: 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.

In [11], China Telecom proposes the following:
Proposal: 2-step RA resource information including MSGA PRACH resource information and MSGA PUSCH resource information can be introduced in RA report and RLF report.


Rapporteur’s summary
Among three companies, ZTE has given detailed solutions to be captured. We propose to take it as baseline for further online or email discussion:
Cat-b-Proposal 4a: RAN2 to first discuss whether to include MsgA PUSCH resource related information for 2-step RACH in RACH report. 	Comment by 作者: CATT view: RAN2 should discuss the requirement first and then consider the details.
Cat-b -Proposal 4b: RAN2 to discuss which of parameters should be included in the RA report as PUSCH  resource related information for 2-step RACH optimization, indicated as follows:
· the MCS index, 
· the number of PRB per PO of of the PUSCH resource, 
· the combination of start symbol and length and PUSCH mapping type, 
· PUSCH group information,
· the padding size of the transmitted PUSCH payload
· Offset of lowest PUSCH occasion in frequency domain with respect to PRB 0
· the number of msgA PUSCH occasions FDMed in one time instance


RACH related information in RLF & CEF
Generics
In the last RAN2 #111e meeting, RAN2 has achieved following agreements regarding RACH related information in RLF &CEF:
[bookmark: _Toc48718891]=>	New logged content for 2-step RA is introduced in:
1) [bookmark: _Toc48718861]RA report
2) [bookmark: _Toc48718862]RLF report
3) [bookmark: _Toc48718863]CEF report







In the R16 TS38.331 specification, RACH related information is included in ra-InformationCommon-r16 IE (both resource-related information and performance-related information) in the RLF report and PerRAInfoList-r16 IE (performance-related information) in the CEF report for potential RACH problem shooting by the network.

     
TDocs and related proposals
In [4], ZTE proposes the following:
Proposal: The following RA failure information is included in RLF report when RLF is caused by 2step RA problem/BFR or HO failure based on 2step RA resource:
· The same amount of RA failure information as included in R16 RLF
· RA type information per RA procedure
· fallback indication per RA attempt
· PUSCH resource related information as proposed in Proposal 6.
Proposal: The following RA failure information is included in CEF report when CEF is based on 2step RA resource:
· The same amount of RA failure information as included in R16 CEF
· RA type information per RA procedure
· fallback indication per RA attempt
· PUSCH resource related information as proposed in Proposal 6.

In [11], China Telecom proposes the following:
Proposal: explicit or implicit indication of RA types can be introduced in RA report, RLF report and CEF report.
Proposal: 2-step RA resource information including MSGA PRACH resource information and MSGA PUSCH resource information can be introduced in RA report and RLF report.
Proposal: RA fallback information, such as fallback times, can be introduced in RA report, RLF report and CEF report.

In [12], OPPO thinks that the discussion on RA-Report should be prioritized and proposes the following:
[bookmark: _Toc53934501]Proposal: 2-step RA info to be included in RLF report and CEF report can take RA-Report as baseline.


Rapporteur’s summary
Since only 3 of 12 companies in total present their opinions on 2-step related information introduced to RLF report and CEF report, and 1 of them suggests prioritizing the discussion on RA-Report firstly and take it as baseline for RLF report and CEF report, it is proposed that:

Cat-a Proposal 7: postpone discussion on introduction of RACH related information into RLF report and CEF report until detailed agreements on enhancement on RA-Report regarding 2-step RA have been settled.

Others
TDocs and related proposals

In [9], Nokia suggests that RACH prioritization is also applicable to 2-step RACH, and the impact of prioritization on initial access attempts for MPS and MCS was observed that the benefit of prioritization decreases as the number of priority users grows. For network better controlling, Nokia propose the following:
Proposal: RAN2 should consider logging of RACH prioritization information in the NR UE RACH Report.
 
In [7], VIVO proposes that to include the number of contention detections in the RA report related to two-step RAs
Proposal: The following information is needed for network parameters optimization related to two-step RAs except for the parameters mentioned in the LS.
a. the transmission number of MsgA;
b. the indicator which denotes whether contention has been detected.
c. the number of contention detections.

In [6], Ericsson suggests that 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. The proposals is indicated as follows:

Proposal: Include the measured pathloss per RA attempt in the reported feedback information for 2-step RA.

In [15], NTTDOCOMO suggest including RACH report in SCGFailureInformation is also helpful for network to optimize the RACH configuration for conditional PSCell change, and proposes that:
Proposal: Include 2-step RACH related information (e.g. msgA-RO-FrequencyStart, msgA-SubcarrierSpacing, msgA-RO-FDM, ssb-Index, CSIRS-index, numberOfPreamblesSentOnSSB, numberOfPreamblesSentOnCSI-RS, contentionDetected or not, dlRSRPAboveThreshold) in RA-report in SCGFailureInformaiton.

As each of the proposals presented in this section only has 1 company to support, so we conclude that:

Cat-c-Proposal-2  RAN2 to agree to consider logging of RACH prioritization information in the NR UE RACH Report.

Cat-c-Proposal-3  RAN2 to agree to include the number of contention detections in the RA report related to two-step RAs

Cat-c-Proposal-4  RAN2 to agree to include the measured pathloss per RA attempt in the reported feedback   information for 2-step RA.

Cat-c-Proposal-5  RAN2 to agree to include 2-step RACH related information (e.g. msgA-RO-     FrequencyStart, msgA-SubcarrierSpacing, msgA-RO-FDM, ssb-Index, CSIRS-index, numberOfPreamblesSentOnSSB, numberOfPreamblesSentOnCSI-RS, contentionDetected or not, dlRSRPAboveThreshold) in RA-report in SCGFailureInformaiton.


In [13] and [14], it is proposed to reply the LS regarding RACH report for 2-step RA sent by RAN3 regarding the potential agreements by RAN2 on 2-step RACH related SON in this meeting.


Cat-b-Proposal-5  RAN2 to agree to reply the LS regarding RACH report for 2-step RA sent by RAN3   informing the agreements by RAN2 on 2-step RACH related SON after this meeting.

3. Conclusion 
Based on the discussions, the following proposals are made:

Cat-a Proposal 1  RAN2 to 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
· Beam quality indication per RA attempt
· Contention detection per RA attempt

Cat-a Proposal 2  RAN2 to agree that, for each 2-step RA attempt, a flag indicating whether it is fallen back to 4-step RA following indication from the network is needed to optimize the network parameters related to two-step RAs.

Cat-a Proposal 3  RAN2 to agree that information to distinguish 2-step RA from 4-step RA is needed to optimize the network parameters related to two-step RAs. FFS the granularity per RACH attempt or per RACH procedure.

Cat-a-Proposal 4  RAN2 to agree that information reflecting whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16 is needed to optimize the network parameters related to two-step RAs. FFS the representation approach, either an explicit Boolean indication or the measured DL RSRP. 

Cat-a Proposal 5  RAN2 to agree that 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

Cat-a-Proposal 6  RAN2 to postpone the discussion of specification of switch indicator from 2-step to 4-step   RA, pending on the agreement on other things, e.g., granularity of RACH type, ‘the max number of MSGA transmission’ and the structure of 2-step RA related information.  

Cat-a Proposal 7: postpone discussion on introduction of RACH related information into RLF report and CEF report until detailed agreements on enhancement on RA-Report regarding 2-step RA have been settled.

Cat-b Proposal 1  RAN2 to discuss whether to add the number of MsgA transmissions per SSB for 2-step RA in addition to the total number of preamble sent on a SSB.

Cat-b Proposal 2  if the explicit Boolean indication is agreed by RAN2 as the representation approach of the information reflecting whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16, RAN2 to study the granularity of the Boolean indication, either per-RA-attempt or per-RA-procedure.

Cat-b-Proposal 3  RAN2 to discuss to introduce a separate RA IE (2Step-RA-InformationCommon) in the RA report to store the 2-step RA related information.

Cat-b-Proposal 4a RAN2 to first discuss whether to include MsgA PUSCH resource related information for 2-step RACH in RACH report. 

Cat-b-Proposal 4b RAN2 to discuss which of parameters should be included in the RA report as PUSCH resource related information for 2-step RACH optimization, indicated as follows:
· the MCS index, 
· the number of PRB per PO of of the PUSCH resource, 
· the combination of start symbol and length and PUSCH mapping type, 
· PUSCH group information,
· the padding size of the transmitted PUSCH payload
· Offset of lowest PUSCH occasion in frequency domain with respect to PRB 0
· the number of msgA PUSCH occasions FDMed in one time instance

Cat-b-Proposal 5 RAN2 to agree to reply the LS regarding RACH report for 2-step RA sent by RAN3   informing the agreements by RAN2 on 2-step RACH related SON after this meeting.

Cat-c Proposal 1  RAN2 to discuss whether to provide the actual measured RSRP of the selected SSB per RACH attempt.

Cat-c-Proposal 2 RAN2 to agree to consider logging of RACH prioritization information in the NR UE RACH Report.

Cat-c-Proposal-3 RAN2 to agree to include the number of contention detections in the RA report related to two-step RAs

Cat-c-Proposal 4 RAN2 to agree to include the measured pathloss per RA attempt in the reported feedback      information for 2-step RA.

Cat-c-Proposal-5 RAN2 to agree to include 2-step RACH related information (e.g. msgA-RO-      FrequencyStart, msgA-SubcarrierSpacing, msgA-RO-FDM, ssb-Index, CSIRS-index, numberOfPreamblesSentOnSSB, numberOfPreamblesSentOnCSI-RS, contentionDetected or not, dlRSRPAboveThreshold) in RA-report in SCGFailureInformaiton.
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