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1. Introduction
The 2-Step RA related SON was discussed during RAN3#115-e meeting. In [R2-2108963], the Agreement were achieved that:
	Proposal 2: FFS which option should be made for RACH type switch indication in the RACH report:
	Option 1: including an explicit switch indication in the IE related to the last/first RA attempt before/after the 2-step to 4-step RA switch.
	Option 2: including the parameter MsgA-Transmax in each RA-InformationCommon IE.
Proposal 4: RAN2 to discuss the necessity of including the MSGA PUSCH resource related information in 2-step RA Report. FFS further details of the contents to be included in the RACH report.


In this document we will discuss these two open issues and give our opinions. 
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2.1 Options for RACH type switch indication
For the two options for RACH type switch indication, all companies agrees the following ASN.1 structure:
	Option 1:
PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
...,
[[
lastRAAttemptOf2sRA-r17             ENUMERATED {true}                OPTIONAL
]]

}

	Option2:
RA-InformationCommon-r16 ::=         SEQUENCE {
    absoluteFrequencyPointA-r16          ARFCN-ValueNR,
    locationAndBandwidth-r16             INTEGER (0..37949),
    subcarrierSpacing-r16                SubcarrierSpacing,
    msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msg1-FrequencyStartCFRA-r16          INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msg1-SubcarrierSpacing-r16           SubcarrierSpacing                                OPTIONAL,
    msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing                                OPTIONAL,
    msg1-FDM-r16                         ENUMERATED {one, two, four, eight}               OPTIONAL,
    msg1-FDMCFRA-r16                     ENUMERATED {one, two, four, eight}               OPTIONAL,
    perRAInfoList-r16                   ,
...,
[[
	msgA-TransMax-r16                    ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}     OPTIONAL
]]



For the option 1, the switch indication is included in every RACH attempt information, and one procedure may have up to 200 times. For per RACH attempt, 1 bit is used for the new IE. Therefore, in some extreme conditions, the bits consumption of this option can reach to hundred level for each RACH report. For the option 2, the msgA-TransMax-r16 is per RACH report. The structure of “ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}” will cost 4 bits for RACH report. When the RACH attempt is less than 4, the option 1 will cost fewer bits than option 2, otherwise, option 2 is better than option 1.
Therefore, option 2 is more efficient than option 1 in some extreme conditions. Also, msgA-TransMax-r16 can imply if the RACH type switch is caused by the attempt times reaching the upper limit.
Proposal 1: It is proposed RAN2 to agree the option 2: including the parameter MsgA-Transmax in each RA-InformationCommon IE for RACH type switch indication.
2.2 Necessity of including the MSGA PUSCH resource info
In the last meeting, it is suggested that discuss the necessity of including the MSGA PUSCH resource related information in 2-step RA Report. MSGA PUSCH resource related parameters is shown in below:
	· F: the MCS index(from [3] ZTE)
· G: the number of PRB per PO of the PUSCH resource(from [3] ZTE)
· H: the combination of start symbol and length and PUSCH mapping type(from [3] ZTE)
· I: offset of lowest PUSCH occasion in frequency domain with respect to PRB 0(from [3] ZTE)
· J: the number of msgA PUSCH occasions FDMed in one time instance(from [3] ZTE)
· K:MSGA PUSCH resource information (from [4] Errcsson and [5] CMCC)
· M: whether MSGA PUSCH was transmitted or not during this RA attempt (from Samsung)


We agree that including MSGA PUSCH related info in RA-Report brings some benefits, but the most the most worrying issue is the burden of overhead. We will next analysis the overhead consumption of MSGA PUSCH related info. 
For each RA-Report, it can include up to 200 RA attempt info. The location of these parameters is directly related to the overhead consumption. Therefore, we firstly need to locate where these parameters in the RA-Report. 
The parameters from F to J is defined by MsgA-PUSCH-Resource-r16 IE and this IE is included in the RRCReconfiguration message from source cell to UE. For each RA procedure, the parameters from F to J is unchanged if the 2-step related parameters in the system information unchanged, so the granularity of reporting should be per RA report. The UE will record another set of MSGA PUSCH resource parameters when the 2-step related parameters in the system information changes during the 2-step RACH procedure (SIB1 contains configuration of 2-step RACH). But the system information, especially the 2-step related parameters, not change very often. 
From the Table 1 and discussion above, if RA-Report include the MSGA PUSCH resource related information, it will totally increase about 24 bits which seem acceptable. 
	Level
	Parameters
	Overhead (rough calculations)

	RA report
	F: msgA-MCS-r16                                   INTEGER (0..15)
	4 bits

	
	G: nrofPRBs-PerMsgA-PO-r16                        INTEGER (1..32)
	5 bits

	
	H: msgA-PUSCH-TimeDomainAllocation-r16            INTEGER (1..maxNrofUL-Allocations)
maxNrofUL-Allocations                   INTEGER ::= 16
	4 bits

	
	I: frequencyStartMsgA-PUSCH-r16                   INTEGER (0..maxNrofPhysicalResourceBlocks-1)
maxNrofPhysicalResourceBlocks           INTEGER ::= 275
	9 bits

	
	J: nrofMsgA-PO-FDM-r16                            ENUMERATED {one, two, four, eight}
	2 bits

	Per RA attempt (1..200)
	M: whether MSGA PUSCH was transmitted or not during this RA attempt
	1 bits


Table 1: Analysis the PUSCH resource related information overhead
A few companies think parameter M is useful for NR-U scenario, e.g. the LBT failure may happen in the MSGA PUSCH occasion, or SSB/PRACH occasion corresponding to MSGA PUSCH occasion may be invalid, and then MSGA PUSCH cannot be transmitted. Compared to other MSGA PUSCH information, the parameter M may lead to large overhead, so we think it should be carefully reviewed.
Proposal 2: Parameter F to J can be put in RA-Report.
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Based on the discussion in this paper, we propose the following:
Proposal 1: It is proposed RAN2 to agree the option 2: including the parameter MsgA-Transmax in each RA-InformationCommon IE for RACH type switch indication.
[bookmark: _Toc423020280]Proposal 2: Parameter F to J can be put in RA-Report.
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