[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42]3GPP TSG RAN WG2#116bis-e meeting                                               	 R2-2200393
Electronic meeting, Jan 17 – 25, 2022
		
Source:	CATT
[bookmark: Title][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Title:	The Left Issues on 2-step RA Report
[bookmark: Source][bookmark: OLE_LINK17][bookmark: OLE_LINK24]Agenda Item:	8.13.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK27][bookmark: OLE_LINK28]In RAN2 [POST116e][887] email discussion [1], an issue is raised in running CR on how to record the PRACH resource information when 4-step RA and 2-step RA share the same ROs, and the following FFS was added:
	Editor’s Note: FFS if the overhead can be reduced in some scenarios.


This document discusses the left issue of 2-step RA report and CEF/RLF report related information in TS37.320. 
Discussion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Shared RO for 2-step and 4-step RACH
[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK11][bookmark: OLE_LINK10]In current specification, for the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
Option 1: Separate ROs are configured for 2-step and 4-step RACH;
Option 2: Shared RO but separate preambles for 2-step and 4-step RACH.
For the option 1, the separate resource of RACH should be configured by network. For the option 2, the configured MSGA PRACH resource field description is as following:
	msgA-RO-FDM
The number of msgA PRACH transmission occasions Frequency-Division Multiplexed in one time instance. If the field is absent, UE shall use value of msg1-FDM in RACH-ConfigGeneric in the configured BWP (see TS 38.211 [16], clause 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.

	msgA-RO-FrequencyStart
Offset of lowest PRACH transmissions occasion in frequency domain with respect to PRB 0. If the field is absent, UE shall use value of msg1-FrequencyStart in RACH-ConfigGeneric in the configured BWP (see TS 38.211 [16], clauses 5.3.2 and 6.3.3.2). This field may only be present if no 4-step type RA is configured in the BWP or in the case of separate ROs with 4-step type RA.


[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The present condition of above two fields is used the term “may”, therefore, there is no mandatory restriction on the presence of MSGA PRACH resource configuration when RO can be shared. The network may configure the MSGA PRACH resource (FrequencyStart, FDM) or not in the case of shared RO.
Observation 1: The network may configure the MSGA PRACH resource (FrequencyStart, FDM) in the case of shared RO.
[bookmark: _GoBack]In the case of shared RO, UE may use the configured MSGA PRACH resource or MSG1 PRACH resource. Therefore, according to the current running CR, if switching to 4-step RA is occurred in 2-step RA procedure when RO is shared, the PRACH resource (i.e. FrequencyStart, FDM, SCS) could be recorded twice because the MSG1 PRACH resource can also be recorded. Therefore, it is signaling saving that only to record the MSG1 PRACH resource when 2s RA is switched to 4s RA. However, based on above observation 1, the UE may do not have the knowledge of whether the ROs for 2-step RA and 4-step RA is shared. Based on the current running CR, the conditions to record MSGA PRACH resource can be as following:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK9][bookmark: OLE_LINK14][bookmark: OLE_LINK16]1>	set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based 4 step random-access resources if used in the random-access procedure;
1>	set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the 4 step contention free random-access resources if used in the random-access procedure;
1> set the msgA-RO-FrequencyStartCFRA, msgA-RO-FDMCFRA and msgA-SubcarrierSpacingCFRA associated with the 2 step contention free random access resources if used in the random-access procedure;
1> if the random access procedure with only 2-step RA attempt has been performed; or 
1> if random-access type is switched from 2 step random-access type to 4 step random-access type during the random-access procedure and at least one value among frequency start, FDM, and SubcarrierSpacing of the MsgA RACH occasion is different to the corresponding value of MSG1 RACH occasion:
2> set the msgA-RO-FrequencyStart,  msgA-RO-FDM and msgA-SubcarrierSpacing associated with the contention based 2 step random access resources if used in the random-access procedure;
Based on above procedure, if the shared RO is applied in 2-step RA and UE is switched to 4-step RA from 2-step RA, only MSG1 PRACH resource will be included in the RA report, no repeated PRACH resource on RACH is reported.
Proposal 1: MSGA PRACH resource should be included in RA report in the case of the following conditions:
1) random access procedure with only 2-step RA attempt; or
2) 2-step RA is switched to 4-step RA and at least one value among frequency start, FDM, and SubcarrierSpacing of the MsgA RACH occasion is different to the corresponding value of MSG1 RACH occasion.
The CEF report and RLF report related RA information in TS37.320
In section 5.1.6 of TS37.320, it is introduced that UE can store information related to the failed RRC connection establishment or failed RRC resume procedure. For the corresponding RACH failed report in CEF report, the related information in perRAInfoList is stored. The field perRAInfoList structure is as following:
PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

PerRAInfoList-v1660 ::= SEQUENCE (SIZE (1..200)) OF PerRACSI-RSInfo-v1660

PerRAInfo-r16 ::=                    CHOICE {
    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16
}

PerRASSBInfo-r16 ::=                 SEQUENCE {
    ssb-Index-r16                        SSB-Index,
    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),
    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16
}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {
    csi-RS-Index-r16                     CSI-RS-Index,
    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)
}

PerRACSI-RSInfo-v1660 ::=         SEQUENCE {
    csi-RS-Index-v1660                   INTEGER (1..96)                     OPTIONAL
}

PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
    ...
}

The field perRAInfoList contains the RA information in the granularity of per RA attempt. Therefore, the 2-step RA information in the granularity of per RA attempt should be introduced for RACH failed report in section 5.1.6 of TS37.320. The current running CR for RACH failed report in section 5.1.6 of TS37.320 is not only contains the RA information per RA attempt, but also contains the RA information per RA procedure. Therefore, the related RA information (i.e. measured RSRP of DL pathloss reference and indication of RA switching point) per RA procedure should be removed in section 5.1.6 of TS37.320 running CR.
Proposal 2: The 2-step RA related information (i.e. measured RSRP of DL pathloss reference and indication of RA switching point) per RA procedure for RACH failed report should be removed in section 5.1.6 of TS37.320 running CR.
In section 5.4.1.2 of TS37.320 running CR, the 2-step RA related information introduced in NR RLF report is directly quoted the related information in section 5.1.6. However, the RA related information in RLF report should be the information in ra-InformationCommon which is not same as information in perRAInfoList for CEF report. Therefore, the corresponding description of quoting 2-step RA information in the section 5.1.6 to RLF report should be removed in current TS37.320 running CR, and the 2-step RA related information in ra-InformationCommon should be introduced in section 5.4.1.2 of TS37.320 running CR.
Proposal 3: Remove the description of quoting 2-step RA information of the section 5.1.6 in NR RLF report in current TS37.320 running CR.
Proposal 4: The 2-step RA related information in ra-InformationCommon should be introduced for RACH fail report in section 5.4.1.2 of TS37.320 running CR.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Observation 1: The network may configure the MSGA PRACH resource (FrequencyStart, FDM) in the case of shared RO.
Proposal 1: MSGA PRACH resource should be included in RA report in the case of the following conditions:
1) random access procedure with only 2-step RA attempt; or
2) 2-step RA is switched to 4-step RA and at least one value among frequency start, FDM, and SubcarrierSpacing of the MsgA RACH occasion is different to the corresponding value of MSG1 RACH occasion.
Proposal 2: The 2-step RA related information (i.e. measured RSRP of DL pathloss reference and indication of RA switching point) per RA procedure for RACH failed report should be removed in section 5.1.6 of TS37.320 running CR.
Proposal 3: Remove the description of quoting 2-step RA information of the section 5.1.6 in NR RLF report in current TS37.320 running CR.
Proposal 4: The 2-step RA related information in ra-InformationCommon should be introduced for RACH fail report in section 5.4.1.2 of TS37.320 running CR.
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