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1. Introduction 
In this paper, we further discuss RACH optimization enhancements based on the agreements and open issues identified last RAN3 meeting.
2. Discussion 
Feature combination specific RACH configurations
· RA report is enhanced to include feature combination related information. FFS whether it should be the feature/feature combination UE intends to initiate and/or feature/feature combination UE finally successfully initiates.
Observation 1: RAN2 already agreed to include the i) Feature/Feature combination that triggered the RACH and ii) Used feature combination in RA Report

Proposal 1: RAN3 need not discuss further on what feature combination related information is to be included in RA report as RAN2 already have made agreements.

· Feature priorities configured by network, which is the determining factor for selection of RACH partition for feature combination
· RA resources configured with feature indicator(s), which is the pool of RACH resources for RACH feature of feature combination
· Configuration info per RA attempt or the time from RA attempt to reporting
· The actual information per RA attempt, such as SSB RSRP and MSG3 RSRP

Observation 2: Feature priorities are signaled in SIB1 or ServingCellConfigCommon and is common to all UEs in a cell.

SIB1-v1700-IEs ::=               SEQUENCE {
…
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17            FeaturePriority-r17    OPTIONAL,  -- Need R
        slicingPriority-r17           FeaturePriority-r17    OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17    OPTIONAL,  -- Need R
        sdt-Priority-r17              FeaturePriority-r17    OPTIONAL   -- Need R
    }    

featurePriorities
Indicates priorities for features, such as RedCap, Slicing, SDT and MSG3-Repetitions for Coverage Enhancements. These priorities are used to determine which FeatureCombinationPreambles the UE shall use when a feature maps to more than one FeatureCombinationPreambles, as specified in TS 38.321 [3]. A lower value means a higher priority. The network does not signal the same priority for more than one feature. The network signals a priority for all feature that map to at least one FeatureCombinationPreambles.

Since the Feature priorities are signaled in SIB1 or ServingCellConfigCommon and is common to all UEs in a cell, we don’t see any benefit in UE reporting it back to the network in RA Report

Proposal 2: There is no benefit in UE reporting the feature priorities in RA Report as this information is already known to the network

UE already reports RACH resources used in Rel-16/Rel-17 RA report (e.g., locationAndBandwidth and absoluteFrequencyPointA) as seen below:

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,


Proposal 3:  The RACH resources used for a feature/feature combination in a certain RA attempt can be implicitly determined by the feature/feature combination agreed to be reported in Rel-18 and the already existing RA resource information; there is no need of any additional information.

RACH optimization doesn’t necessarily need UE context as this is more resource optimization and not specific to a UE. Requesting UE to report the time duration between RA attempt and RA report would mean UE have to maintain multiple timers between each RA attempt and the RA report sent duration and this seems very complex and not so beneficial. Also there is no need for UE to report the configuration related information back to the gNB as this should be known by the gNB.

Proposal 4:  There is no need for UE to report the configuration info per RA attempt or time duration between RA attempt and RA report sent to gNB. 

UE already reports dlPathlossRSRP which is the measured RSRP of the DL pathloss reference obtained at the time of RA-Type selection stage of the RA procedure. There is no benefit in reporting radio quality information (e.g., SSB RSRP or MSG3 RSRP) per RA attempt in RA Report and also this has high UE complexity.
Proposal 5:  There is no need for UE to report radio quality information (e.g., SSB RSRP or MSG3 RSRP) per RA attempt in RA Report

RA Report Retrieval
· WA: RAN3 works on the network-based solution for RACH report retrieval, i.e., gNB-DU indicates to gNB-CU about the RACH occurrence
· WA: SN should indicate the potential availability of RA report to the MN, MN can fetch the RA report and transfer it to SN

Currently there is no RA report availability indication over Uu and gNB-CU retrieves the RA report only based on its implementation. There are also some RACH causes e.g., beam failure recovery failure, no UL synchronization which are not aware of the gNB-CU. Hence gNB-CU might fail to retrieve the RA report in time e.g., the maximum of 8 RA report entries might already got occupied or would have to depend on network signaling (Xn) to retrieve the RA reports from neighbor nodes and then filter the appropriate reports.
Observation 3: gNB-CU already knows about some RACH occurrences e.g., upon handover or initial access or resume or reestablishment and can retrieve RA Report from UE without any indication from UE
Observation 4: There are some RACH causes e.g., beam failure recovery failure, no UL synchronization which are not aware at gNB-CU. Hence gNB-CU does not always know the availability of RA Report in the UE and might not know when to retrieve RA Report from UE in some cases.
 
Observation 5: UE-based solution (UE indicating a RACH report availability indication to the network in RRC Complete messages) has drawbacks because this can be only sent during handover, reestablishment, connection setup or resume and not during any RACH procedure (e.g., RACH due to beam failure recovery failure).
 
Some companies had concerns on the F1 signaling overhead if gNB-DU has to inform gNB-CU every time there is a RACH occurrence. We therefore propose to indicate the availability of RA Report to gNB-CU only for certain RACH causes e.g., when RACH is triggered due to beam failure recovery, no PUCCH resource available, UL synchronization issue etc.

Proposal 6: gNB-DU indicates to gNB-CU about the availability of RACH reports only when the occurrence of the RACH procedure is not known to the gNB-CU e.g., when RACH is triggered due to beam failure recovery, no PUCCH resource available, UL synchronization issue etc.

Also, another issue was brought up last meeting that RA Report collected for the SN cells are not visible/known by the MN. Hence MN may not fetch the RACH reports pertinent to the SN unless it is notified of their existence and hence some Xn enhancements are needed for timely RA report retrieval of SN RA Reports.

Observation 6: RA Report collected for the SN cells are not visible/known by the MN. Hence MN may not fetch the RACH reports pertinent to the SN unless it is notified of their existence
 
Proposal 7:  SN indicates the availability of the RA reports to the MN, MN can fetch the RA report and transfer it to the SN


3. Conclusion
Feature combination specific RACH enhancements
Observation 1: RAN2 already agreed to include the i) Feature/Feature combination that triggered the RACH and ii) Used feature combination in RA Report

Proposal 1: RAN3 need not discuss further on what feature combination related information is to be included in RA report as RAN2 already have made agreements.

Observation 2: Feature priorities are signaled in SIB1 or ServingCellConfigCommon and is common to all UEs in a cell.

Proposal 2: There is no benefit in UE reporting the feature priorities in RA Report as this information is already known to the network

Proposal 3:  The RACH resources used for a feature/feature combination in a certain RA attempt can be implicitly determined by the feature/feature combination agreed to be reported in Rel-18 and the already existing RA resource information; there is no need of any additional information.

Proposal 4:  There is no need for UE to report the cconfiguration info per RA attempt or time duration between RA attempt and RA report sent to gNB. 

Proposal 5:  There is no need for UE to report radio quality information (e.g., SSB RSRP or MSG3 RSRP) per RA attempt in RA Report

RA Report Retrieval
Observation 3: gNB-CU already knows about some RACH occurrences e.g., upon handover or initial access or resume or reestablishment and can retrieve RA Report from UE without any indication from UE
Observation 4: There are some RACH causes e.g., beam failure recovery failure, no UL synchronization which are not aware at gNB-CU. Hence gNB-CU does not always know the availability of RA Report in the UE and might not know when to retrieve RA Report from UE in some cases.

Observation 5: UE-based solution (UE indicating a RACH report availability indication to the network in RRC Complete messages) has drawbacks because this can be only sent during handover, reestablishment, connection setup or resume and not during any RACH procedure (e.g., RACH due to beam failure recovery failure).

Proposal 6: gNB-DU indicates to gNB-CU about the availability of RACH reports only when the occurrence of the RACH procedure is not known to the gNB-CU e.g., when RACH is triggered due to beam failure recovery, no PUCCH resource available, UL synchronization issue etc.

Observation 6: RA Report collected for the SN cells are not visible/known by the MN. Hence MN may not fetch the RACH reports pertinent to the SN unless it is notified of their existence

Proposal 7:  SN indicates the availability of the RA reports to the MN, MN can fetch the RA report and transfer it to the SN
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