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1	Introduction	
RACH report enhancement is one of important objectives of Rel-18 SON/MDT. In recent RAN2 meetings, related scenarios and potential solutions were discussed, and following agreements achieved [1][2][3][4]:
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)

Agreements:
For RACH report about RACH partitioning information
1	Agree to add the following parameters into RACH report for RACH partitioning:
-	Feature or the combination of features that triggered the RACH
-	Used feature combination

Agreements:
1	For RACH report for RACH partitioning, RAN2 to agree to include NSAG ID when the applicable feature is slicing.
2	 RACH report enhancements required for NE-DC are de-prioritized.
3	 For EN-DC and NG-EN-DC, the UE collects SN RA report container (for NR) and reports to the LTE MN. FFS on whether and which PSCell identity UE should report outside the RACH report.
4	UE includes RA and SDT information in RA report when an SDT operation fails.


Agreements:

1: To have “a list of SN RA report entries as a single NR container (i.e. NR RA-ReportList)”.


In this contribution, we provide further consideration on remaining issues on RACH Enhancement. 
2	Discussion
During the Rel-18 SON/MDT WID drafting phase, a lot of discussions are organized with the intention to make the objective of RACH report more specific. The revealed scenarios for RACH report optimisation include the following: 
· SN RACH report for MR-DC
· RACH report retrieval for CU-DU architecture
· RACH partitioning
As for the SN RACH report for MR-DC, in last RAN2#121 meeting, following two alternatives are assumed feasible and would like to check RAN3’s views:
-	Alt 2b: Includes unique PSCell identities, i.e. if a PSCell occurs more than once in NR RA-ReportList, it is recorded only once in the list of PSCell identities
-	Alt 2c: Includes the last PSCell identity (in NR RA-ReportList)
And the LS on RACH enhancement for R18 SONMDT has been sent to R3. So RAN2 could just wait the response from RAN3.

2.1 RACH report retrieval for CU-DU architecture
This is also a leftover issue in Rel-17 and a long discussion has been made. In Rel-16, it has been agreed to collect the RACH report for every RACH procedure and up to 8 reports can be logged in a list of RACH reports. RACH report can be triggered and logged for various purposes, shown below:
[image: ]
Among all different purposes there are some cases where the gNB-CU is aware of the performed RACH and logged RACH report while there are some other cases in which only the gNB-DU is aware of the performed RACH procedure. A list of RACH purposes for which RACH is triggered in a way not visible to the CU is given in the following:
· beamFailureRecovery
· ulUnSynchronized
· noPUCCHResourceAvailable
· requestForOtherSI
· sCellAdditionTAAdjestment

There are two ways to handle the issue,
1. DU indicates to CU the availability of RACH reports when the occurrence of the RACH procedure is not known to the gNB-CU.
2. UE indicates a RACH report availability indication to the network.
Both solutions work, a lot of debates on this issue happen in Rel-17, some companies think a trigger from DU to CU could notify CU when to retrieve a RACH Report which would be beneficial for the RACH optimization function. Other companies think that a trigger from DU to CU every time there is a RACH event is heavy on signalling and should be avoided. 
Then in RAN3#118 meeting, following related agreements achieved:
RAN3 supports a network-based solution for RACH report retrieval over F1AP based on an indication from the gNB-DU to the gNB-CU of successful RACH procedures which are not known to the gNB-CU (e.g., when RACH is triggered due to beam failure recovery, no PUCCH resource available, UL sync issue).
Define a new class-2 F1AP message (e.g., RACH INDICATION) to indicate certain RACH occurrence(s) from gNB-DU to gNB-CU.
Therefore, the network-based solution could resolve the problem of CU-DU split case mentioned above, and no UE based solution needs to be introduced.
Proposal 1: No UE based solution is introduced for CU-DU split scenarios. 

2.2 RACH partitioning
To avoid too fragmented RACH resources due to partitioning, Rel-17 designed a unified solution for RAN slicing, coverage enhancement, small data transmission and Redcap. The network can associate a set of RACH resources with feature(s) applicable to a Random Access procedure. A set of RACH resources associated with a feature is only valid for random access procedures applicable to at least that feature; and a set of RACH resources associated with several features is only valid for random access procedures having at least all of these features. The UE selects the set(s) of applicable RACH resources, after uplink carrier (i.e., NUL or SUL) and BWP selection and before selecting the RA type.
So, in order to help the network optimize RACH partition configuration, following UE assistance information are needed:
-	Feature or the combination of features that triggered the RACH
-	Used feature combination

Then, in the email discussion of [Post119bis-e][877][R18 SONMDT] RACH enhancement (Huawei), more detailed information for RACH partitioning was further discussed. And for slicing, companies deemed that current RAN2 agreements implicit that NSAG ID has been included, since in the current featureCombination-r17, the NSAG-ID is defined as highlighted in the following:
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
}

NSAG-List-r17 ::= SEQUENCE (SIZE (1.. maxSliceInfo-r17)) OF NSAG-ID-r17

Although it was agreed to include NSAG ID when the applicable feature is slicing, but the exact meaning of the NSAG ID that triggered the RACH is still unclear. In our understanding, the NSAG-ID of the slice triggered the RACH, and NSAG-ID of the slice applied to select the RACH resource may be different.
During the discussion of R17 slicing topic in last meeting, RAN2 discussed the operation when one or more S-NSSAI(s) triggering the access attempt associated with more than one NSAG. And RAN2 agreed to apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1, and that are associated with the S-NSSAI(s) triggering the access attempt in the Random Access procedure, as specified in the section 5.3.3.2 and 5.3.13.2 of TS 38.331[5]. 
	[bookmark: _Toc115428448]5.3.3	RRC connection establishment
[bookmark: _Toc60776746][bookmark: _Toc115428451]5.3.3.2	Initiation
<omitted>
1>	if the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt (TS 23.501 [32] and TS 24.501 [23]):
2>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1);
[bookmark: _Toc60776830][bookmark: _Toc115428553]5.3.13	RRC connection resume
[bookmark: _Toc115428557]5.3.13.2	Initiation
<omitted>
2>	if the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt (TS 23.501 [32] and TS 24.501 [23]):
3>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1);


After that, RRC will transmit the applied NSAG(s) to MAC for the selection of RACH resource, and MAC will also consider other applicable features (i.e. SDT, RedCap, CE) for this random access procedure, as specified in TS 38.321[6].
	[bookmark: _Toc115557868]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
<omitted>
1>	if contention-free Random Access Resources have not been provided for this Random Access procedure and one or more of the features including RedCap and/or a specific NSAG(s) and/or SDT and/or MSG3 repetition is applicable for this Random Access procedure:
NOTE 2: The applicability of SDT is determined by MAC entity according to clause 5.27. The applicability of specific NSAG(s) is determined by upper layers when the Random Access procedure is initiated. The applicability of RedCap is also determined by upper layers when Random Access procedure is initiated and it is applicable to the Random Access procedures initiated by PDCCH orders and any Random Access procedure initiated by the MAC entity.
<omitted>


For easy understanding, we give an example as follows:
The UE1 triggers an access attempt related to S-NSSAI#1, S-NSSAI#2, and S-NSSAI#3, and S-NSSAI#1 is associated with NSAG#1 (NSAG priority: 2), S-NSSAI#2 is associated with NSAG#2 (NSAG priority: 4), S-NSSAI#3 is associated with NSAG#3 (NSAG priority: 5). It is assumed that a lower value means a higher NSAG priority, i.e. the priority order is NSAG#1>NSAG#2>NSAG#3. If only NSAG#2 is included in SIB1, NSAG#2 will be selected and applied in random access procedure, i.e. NSAG#2 will be a part of feature combination applied for the selection of RACH resource. 
[image: ]
Figure 1. Inter-layer interaction for RACH partition 
If the UE only reports the applied NSAG (i.e. NSAG#2, the part of final feature combination) to the network, the network will not be aware that the UE1 tries to trigger an access attempt related to NSAG#1 which has higher priority, since NSAG#1 is not applied for this random access procedure.
Therefore, we think that the reported NSAG IDs triggered the RACH should at least include applied NSAG IDs and not applied NSAG IDs which has higher priority. For the above case, NSAG#2 and NSAG#1 should be reported to the network, in which NSAG#2 is applied NSAG ID in the random access procedure and NSAG#1 is not applied NSAG ID which has higher priority than NSAG#2. It is beneficial for the network to optimize the RACH resource considering the triggered NSAG IDs, especially the higher priority NSAG IDs which are not applied in the random access procedure since there is not included in SIB1.
Proposal 2: RAN2 confirms that for slicing, NSAG-ID(s) reported by UE at least includes the applied NSAG-ID(s)  and not applied NSAG-ID(s) which has higher priority than applied NSAG-ID(s) in the random access procedure.
In addition, if there are more than one NSAG IDs which are not applied in the random access procedure, the NSAG priority info (e.g. the exact priority value or the order of NSAG ID based on priority) is also needed for the network to optimize the RACH resource across different NSAGs. For instance, the more UEs have the higher priority for one specific NSAG, the more RACH resource could be configured for this NSAG.
Proposal 3: UE reports the information of NSAG priority (e.g. the exact priority value or the order of NSAG ID based on priority) in the RACH report.

3	Conclusion
In this contribution, we provide further consideration on the potential specification impact to enable SON MDT optimization for RACH report. The following proposals are made,
Proposal 1: No UE based solution is introduced for CU-DU split scenarios. 
Proposal 2: RAN2 confirms that for slicing, NSAG-ID(s) reported by UE at least includes the applied NSAG-ID(s)  and NSAG-ID(s) which has higher priority than applied NSAG-ID(s) in the random access procedure.
Proposal 3: UE reports the information of NSAG priority (e.g. the exact priority value or the order of NSAG ID based on priority) in the RACH report.
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e.g. S-NSSAI#1 is associated to NSAG#1,

S-NSSAI#2 is associated to NSAG#2,

S-NSSAI#3 is associated to NSAG#3,

NSAG#1 priority is 2,

NSAG#2 priority is 4,

NSAG#3 priority is 5

select/apply the highest priority NSAG among the NSAGs included in SIB1
e.g. only NSAG#2 is included in SIB1, NSAG#2 is selected and applied

the applicability of specific NSAG(s)
e.g. NSAG#2

1) determine the feature combination for this random access procedure
e.g. feature combination is {NSAG#2 + SDT}

2) select a set of RACH resource for all features or a subset of features
e.g. select RACH resource set {(NSAG#2 + SDT}
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