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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-18, SON/MDT WID [1] has the following as one of the objectives,
Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PSCell change report
· Successful Handover Report (e.g., inter-RAT)
· NPN 
· RACH report
· fast MCG recovery
· NR-U (MRO and UL MLB)
This paper discusses the RA-report enhancement for NR-U. 
2. Discussion
2.1 On the issue of no preamble transmission attempts transmitted in a selected beam

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In the [Post123][558][R18 SON/MDT] SON for NR-U (Ericsson) email discussion the following options have been proposed to address the issue of no preamble transmission attempts transmitted in a selected beam,

· Option A: Introduce a field to indicate that all preambles transmitted in a selected beam were blocked by LBT. It is up to UE implementation how to set the numberOfPreamblesSentOnSSB-r16/numberOfPreamblesSentOnCSI-RS-r16 and the perRAAttemptInfoList.
Sketch of this solution is in the Annex A.

· Option B: The UE sets the numberOfPreamblesSentOnSSB-r16/numberOfPreamblesSentOnCSI-RS-r16 to ‘1’ and the newly introduced field lbtDetected (agreed in RAN2#122, and already captured in the running CR) is set to true. It is up to UE implementation how to set the perRAAttemptInfoList.
Sketch of this solution is in the Annex B.

Note that both of the options proposed result in undefined UE behaviors for setting multiple IEs in the RA report when no preamble transmission attempts are transmitted in a selected beam. 

Proposal 1: RAN2 should avoid undefined UE behaviors for setting multiple IEs.

To avoid undefined UE behavior, UE logs the SSB-index or CSI-RS-index and other relevant information elements in the perRAInfoList only if at least one preamble transmission on a given SSB or CSI-RS is successful. Otherwise, UE logs SSB-index or CSI-RS-index and indication that all preamble transmission was blocked by LBT outside perRAInfoList. 

Proposal 2: To avoid undefined UE behavior, UE logs the SSB-index or CSI-RS-index and other relevant information elements in the perRAInfoList only if at least one preamble transmission on a given SSB or CSI-RS is successful.

Proposal 3: When all preamble transmission attempts transmitted in a selected beam are blocked by LBT, UE logs SSB-index or CSI-RS-index and indication that all preamble transmission was blocked by LBT outside perRAInfoList.

Proposal 4: RAN2 is requested to discuss the relevant (to Proposal 3) stage-3 description in the Annex. 
3. Conclusion 
Proposal 1: RAN2 should avoid undefined UE behaviors for setting multiple IEs.

Proposal 2: To avoid undefined UE behavior, UE logs the SSB-index or CSI-RS-index and other relevant information elements in the perRAInfoList only if at least one preamble transmission on a given SSB or CSI-RS is successful.

Proposal 3: When all preamble transmission attempts transmitted in a selected beam are blocked by LBT, UE logs SSB-index or CSI-RS-index and indication that all preamble transmission was blocked by LBT outside perRAInfoList.

Proposal 4: RAN2 is requested to discuss the relevant (to Proposal 3) stage-3 description in the Annex. 
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5. ANNEX
 5.7.10.5 RA information determination
/*omitted 
1>	set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as follows if at least one random access attempt among successive random-access attempts associated to the same SS/PBCH block or CSI-RS was not blocked by LBT:
2>	if the random-access resource used is associated to a SS/PBCH block, set the associated random-access parameters for the successive random-access attempts associated to the same SS/PBCH block for one or more random-access attempts as follows:
3>	set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;
3>	set the numberOfPreamblesSentOnSSB to indicate the number of successive random-access attempts associated to the SS/PBCH block;
3>	for each random-access attempt performed on the random-access resource, include the following parameters in the chronological order of the random-access attempt:
4>	if the random-access attempt is performed on the contention based random-access resource and if raPurpose is not equal to 'requestForOtherSI', include contentionDetected as follows:
5>	if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:
6>	set the contentionDetected to true;
5>	else:
6>	set the contentionDetected to false;
4>	if the random access attempt is a 2-step random access attempt:
5>	if fallback from 2-step random access to 4-step random access occurred during the random access attempt:
6>	set fallbackToFourStepRA to true;
4>	if the random-access attempt is performed on the contention based random-access resource; or
4>	if the random-access attempt is performed on the contention free random-access resource and if the random-access procedure was initiated due to the PDCCH ordering:
5>	if the random access attempt is a 4-step random access attempt and the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdSSB; or
5>	if the random access attempt is a 2-step random access attempt and the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above msgA-RSRP-ThresholdSSB:
6>	set the dlRSRPAboveThreshold to true;
5>	else:
6>	set the dlRSRPAboveThreshold to false;
2>	else if the random-access resource used is associated to a CSI-RS, set the associated random-access parameters for the successive random-access attempts associated to the same CSI-RS for one or more random-access attempts as follows:
3>	set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;
3>	set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts associated to the CSI-RS.
1> else set the parameters associated to individual random-access attempt in the chronological order of attempts in the PerLBTBlockedInfoList as follows if all random access attempt among successive random-access attempts associated to the same SS/PBCH block or CSI-RS was blocked by LBT:
2> if the random-access resource used is associated to a SS/PBCH block
3> set the ssb-Index to include the SS/PBCH block index associated to the used random-access  resource;
3> if LBT failure indication was received from lower layers for all of the successive random access attempts in the SS/PBCH block associated to the ssb-Index, set allLBTFailures to true;  
2> else if the random-access resource used is associated to a CSI-RS
3> set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;
3> if LBT failure indication was received from lower layers for all of the successive random access attempts in the CSI-RS associated to the csi-RS-Index, set allLBTFailures to true;  





RA-InformationCommon-r16 ::=         SEQUENCE {
<Text Omitted>
PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16
PerRAInfoList-v1660 ::= SEQUENCE (SIZE (1..200)) OF PerRACSI-RSInfo-v1660
PerRAInfoList-v18xx ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-v18xx
PerLBTBlockedInfoList_v18xx ::= SEQUENCE (SIZE (1..200)) OF PerLBTBlockedInfo_v18xx

PerRAInfo-r16 ::=                    CHOICE {
    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16
}
PerRAInfo-v18xx ::=                  CHOICE {
    perRASSBInfoList-v18xx               PerRASSBInfo-v18xx,
    perRACSI-RSInfoList-v18xx            PerRACSI-RSInfo-v18xx
}
PerRASSBInfo-r16 ::=                 SEQUENCE {
    ssb-Index-r16                        SSB-Index,
    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),
[bookmark: _Hlk144804698]    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16
}
PerRASSBInfo-v18xx ::=               SEQUENCE {
lbtDetected-r18                      ENUMERATED {true}      OPTIONAL,
...
}
[bookmark: _Hlk139631989]PerRACSI-RSInfo-r16 ::=              SEQUENCE {
    csi-RS-Index-r16                     CSI-RS-Index,
    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)
}
PerRACSI-RSInfo-v18xx ::=         SEQUENCE {
lbtDetected-r18                      ENUMERATED {true}      OPTIONAL,
...
}
PerLBTBlockedInfo_v18xx ::=                    CHOICE {
    perLBTBlockedSSBInfoList-r18xx                 PerLBTBlockedSSBInfo-r18xx,
    perLBTBlockedRACSI-RSInfoList-r18xx            PerLBTBlockedCSI-RSInfo-r18xx
}
PerLBTBlockedSSBInfo-v18xx ::=               SEQUENCE {
	ssb-Index-r18                       SSB-Index			   OPTIONAL,
allLBTFailures-r18                  ENUMERATED {true}      OPTIONAL,
...
}
PerLBTBlockedCSI-RSInfo-v18xx ::=               SEQUENCE {
	csi-RS-Index-r18                     CSI-RS-Index		   OPTIONAL,
allLBTFailures-r18                  ENUMERATED {true}      OPTIONAL,
...
}


<Text Omitted>

