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At RAN2#119e, the following agreements were achieved regarding RACH report enhancement:
Agreements
RACH report
1	RAN2 to discuss RACH partitioning for RACH report enhancements.
2	RAN2 is asked to discuss the support of (NG)EN-DC and NE-DC scenarios for SN RACH report. Only focus on the leftover issues for completing the whole work which partly done in R17 in RAN3. Draft LS to RAN3 ask for clarification. (Ericsson)
In this contribution, we will provide our analyses on the function and content of RACH report enhancement for RACH partitioning.
Discussion
In Rel-17, several features were introduced to enable early indication to the network by dedicated RACH resources.
	Feature
	Reason for RACH indication

	RedCap
	To indicate reduced capabilities to the network so that the network can adapt subsequent transmissions

	SDT
	To indicate a larger MSG3 size request (or MSGA size in case of 2-step RA)

	Coverage enhancement
	To indicate the need for coverage enhancement (e.g., request for MSG3 repetition)

	Slicing
	To indicate high priority slice to the network and to achieve slice isolation also for RACH


Due to limited RACH resources, RACH partitioning was introduced to enable shared RACH resources for multiple features. 
	SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                   
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                        
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17            
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17         
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                    
        slicingPriority-r17          FeaturePriority-r17                   
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                    
        sdt-Priority-r17             FeaturePriority-r17                   
    }                                                                      
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                   
    hyperSFN-r17                 BIT STRING (SIZE (10))                   
    eDRX-AllowedIdle-r17         ENUMERATED {true}                         
    eDRX-AllowedInactive-r17     ENUMERATED {true}                        
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}       
    cellBarredNTN-r17            ENUMERATED {barred, notBarred}            
    nonCriticalExtension         SEQUENCE {}                              
}


The FeaturePriority IE is used to indicate the priority for each feature, 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 and a lower value means a higher priority.
	FeatureCombination-r17 ::= SEQUENCE {
    redCap-r17                 ENUMERATED {true}                     OPTIONAL,  -- Need R
    smallData-r17              ENUMERATED {true}                     OPTIONAL,  -- Need R
    nsag-r17                   NSAG-List-r17                         OPTIONAL,  -- Need R
    msg3-Repetitions-r17       ENUMERATED {true}                     OPTIONAL,  -- Need R
    spare4                     ENUMERATED {true}                     OPTIONAL,  -- Need R
    spare3                     ENUMERATED {true}                     OPTIONAL,  -- Need R
    spare2                     ENUMERATED {true}                     OPTIONAL,  -- Need R
    spare1                     ENUMERATED {true}                     OPTIONAL   -- Need R
}


According to the current mechanism, when multiple features are to be indicated while no exact matching RACH resource is available for the feature combination, the UE will select one of the available combinations with the highest priority. For instance, the intended combination is RedCap+Slicing+MSG3 repetition, while only RedCap+Slicing and Slicing+MSG3 are available. If the RedCap is configured with the highest priority, the UE will select the resource for the RedCap+Slicing combination to perform RACH. In this case, the intended feature combination is not the same as the used feature combination, and the network shall be notified of the RACH partitioning-related information for further optimization.
Proposal 1: Introduce the RACH partitioning-related information in the RACH report to enable optimization of feature combination and/or feature priority.
As to the essential information to be introduced, it’s straightforward to include the intended feature combination in the RACH report. The network can analyze the number of each intended feature combination to optimize RACH resource allocation, e.g., allocate the RACH in order of intended feature combinations. In addition, if one feature is triggered multiple times but with a low priority, the network can also reconfigure it with a higher priority. Besides, the gNB may switch the RACH resource allocation upon resource status changes, thus the used feature combination shall be notified to the network as well.
Proposal 2: For the content of the RACH report enhancement for RACH partitioning, the following information can be considered:
· Intended feature combination;
· Priority of each intended feature;
· Used feature combination.
Conclusions
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