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Introduction
The contribution intends to discuss remaining RACH report enhancements including RACH partitioning as well as SN RA report with consideration on RAN3’s reply LS on SN RA report in [1]. 
Discussion
2.1 RACH report enhancement
RACH performance information

On Msg3 repetition 
According to existing specs, it is allowed for NW to reserved dedicate resource for one or more combination of features, which means dedicated RA resource for Msg3 repetition only is also possible. While according to current specs, if a BWP is configured with both Msg3 repetition applicable and not applicable resource, UE will need to based on the rsrp-ThresholdMsg3 to decide if Msg3 repetition is used or not. 
Observation 1: Current specs allows reserved RA resource only for Msg3 repetitious, where UE needs to compare downlink pathloss reference with configured threshold rsrp-ThresholdMsg3 to decide whether Msg3 repetition is applicable for the RA procedure in case selected BWP is configured with both RA resource with/without Msg3 repetition. 

Since It is possible to configure RA resource dedicated to Msg3 repetition, then it shall be evaluate that whether the configured RA resource is properly used which requires information on the Ms3 repetition performance. For example, if the threshold is set to high, and there is very little UE can make use of the RA resource reserved for Msg3 repetition, which will lead to waste of RA resource reserved. If the threshold is set too low, might lead to unnecessary Msg3 repetition as well as RA congestion, which will down-grade the RA performance. Therefore, it is beneficial to includes information to help NW to fine-tuning of the threshold used for determine whether Msg3 repetition is applicable. 
Observation 2: Proper configuration of Msg3 repetition threshold is beneficial for improving the resource efficiency therefore help optimize the RA resource division among features.

It has been mentioned that based on the triggered feature included in RA report NW can know of the RSRP threshold is above Msg3-Threshold or not, which is true. However since the intention is for fast-fine tuning of Msg3 Threshold values, similar to what we have agreed for setting the rsrp Threshold for RA type selection, to includes directly the threshold value (i.e., dlPathlossRSRP in RA report) when RA is triggered is more straightforward. It shall be noticed that current RA report can already support to include to RSRP threshold upon RA initiation, when 2step RA is selected, to extend the behavior to 4step RA, it is possible to reuse the same IE for 4step RA case, the only updates needed is UE procedure.

Observation 3: dlPathlossRSRP in 2step RA report is introduced to help with the fine tuning of rsrp-ThresholdMsgA for RA type selection, which can be easily reused for the fine tuning of rsrp-ThresholdMsg3. The only required update is to update UE procedure description to allow inclusion of dlPathlossRSRP for 4step RA report
Therefore, based on above analysis, below proposal is made:

Proposal 1: UE includes RSRP of downlink pathloss reference in 4-step RACH report.
Another ffs issue relevant to Msg3 repetition is whether to include the Msg3 repetition number applied for the RA procedure because companies some questions have questions on whether this information can be deviate from the one configured by NW and how it will affect the RA performance. It is noticed that blind scheduling of Msg3 retransmission (schedule Msg3 retransmission before receiving previous results ) is allowed since in legacy and in NTN session it has been confirmed that blind scheduling of Msg3 repetition is allowed.

Observation 4: Current specs allows NW to blindly scheduling of Msg3 retransmission (including Msg3 repetition) before reception of previous scheduled Msg3 (re)transmission.
Assuming in one case UE is sheltered by some obstacles which leads to bad coverage and NW decide to blindly schedule Msg3 repetition when there are available resource and the service is delay critical. After the scheduling, UE may moves out of the shelter which leads to improve of coverage, and the Msg3 transmission may be successful before all repetitions have been transmitted. Once NW has successfully decode the Msg3 repetition number, NW can send Msg4 to terminate the follow-up transmission since UE will flush all HARQ buffer upon successful contention resolution.
Observation 5: NW can sends Msg4 for early contention resolution if successfully received previous scheduled Msg3, and UE will flush Msg3 HARQ buffer upon successful contention resolution (i.e., follow-up Msg3 transmission will be cancelled if any).

Based on above observation, it is possible that the Msg3 scheduled could be different than Msg3 repetition actually received.Another possible use case is as mentioned in Samsung’s paper, where Msg3 repetition is scheduled by both UL grant in RAR and by TC-RNTI scrambled DCI, where the repetition scheduled by DCI could be different as the one configured in Msg3 repetition configuration but dynamically adjusted based on MCS and radio conditions. 
Observation 6: It is allowed for NW to use DCI to schedule a different Msg3 repetition number from the one configured in RA resource configuration, which is determined with joint consideration on MCS.
Therefore it can be conclude that the number Msg3 repetitions used in RA procedure could be different from the one configured, and for both cases mentioned above, it is beneficial to includes the number of Msg3 repetition used  for each RA procedure to help NW to properly configure the number of Msg3 repetitions.Together with perRAInfoList included, NW can derive the relationship between the RA access delay and Msg3 repetition numbers, based on which NW can optimize the configuration of Msg3 repetition. Also, since we rsrp threshold is used, the relationship between radio and Msg3 repetition can also be determined, and used in further optimization. 
Observation 7: UE reported number of Msg3 repetition configured and used for each RA procedure can be used together with RA performance information (e.g., DL RSRP, perRAInfoList) to help NW derive the relationship between the RA access delay, Msg3 repetition number and radio condition, to further optimize Msg3 repetition number configuration.
Therefore it is also useful to include the repetition number configured for the Msg3 repetition to help NW evaluate the optimal repetition number. 
Proposal 2: Include Msg3 repetition number applied for the RA procedure.  

RACH resource information

For one RACH partition (or in another words, on Combination of features), the utilized RACH resource can be the whole RACH resource as signalled in RACH-ConfigCommon/MsgA-ConfigCommon or only part of the RACH resource by preamble division if configured by NW. For each configured preamble division, it has an starting preamble index indicated by startPreambleForThisPartition-r17 and the total number of preambles can be used for this partition indicated by numberOfPreamblesForThisPartition-r17. 
Observation 8: A RACH partition could be configured to only utilize part of the RACH resource by preamble division, where the associated  preambles are presented by a starting preamble index indicated by startPreambleForThisPartition-r17 and the total number of preambles indicated by numberOfPreamblesForThisPartition-r17 respectively.
Considering the RACH resource partition is configured in a per UE basis, while the RA report is fetched afterwards, which means it is difficult for NW to know the detailed RA resource partition if only the feature used is included. To known the detailed division of RA resources, together with other information included (e.g., perRAInfoList) can help NW understands if the failed RA attempt is due to the RA load on certain feature is higher than the RA resource assigned for the feature therefore help optimizing the RA resource partition. 

Observation 9: To known the detailed division of RA resources, together with other information included (e.g., perRAInfoList) can help NW understands if the RA load on certain feature is matched with the RA resource assigned therefore help improving the resource allocation among features.
In order to help optimize the division of RACH resource among different featureCombinations as well as conventional RACH, other than the existing RA resource information included in RA report, UE also includes if configured for the utilized RA resource and the RA procedure is initiated for the corresponding feature.
Proposal 3: Other than the existing RA resource information included in RA report, UE also includes below parameters in RA report if configured for the corresponding RA partition associated to this RA procedure:

The starting preamble index associated to this RA partition

The total number of preambles associated to this RA partition
2.2 SN RACH report

Below reply LS has been received from RAN3 in [1] with below content:
	RAN3’s reply LS

RAN3 discussed the two alternatives in the LS,

Alt 1: 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 2: Includes the last PSCell identity (in NR RA-ReportList) 

RAN3 concluded that the preferred option is Alt 1.

Furthermore, RAN3 noticed the following RAN2 agreement:


=> It is not supported in R18 that UE reports NR RACH Report to LTE cell when the UE is in standalone LTE.

RAN3 is unclear why such a restriction was agreed by RAN2. If there are no additional RRC specification impacts, RAN3 see no reason to restrict the reporting of NR RA Report when UE is in standalone LTE mode.

RAN3 therefore kindly asks RAN2 to clarify the above agreement.


Since RAN2 has indicated in previous meeting that the both alt1 and alt2 is feasible and RAN3 has clear preference on alt1, it is suggested to go for RAN3’s preference to avoid duplicated discussion.

Proposal 4: For SN gNB report to LTE node, includes the 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) outside the NR RA report container.

Furthermore, RAN3 ask RAN2 to clarify why only SA is support while the siganlling is already there. In our understanding the original intention is for alternatives that only RA report container is included without any PSCell identities, in this case NW just forward the received RA report to the SN currently serves UE, which doesn’t work for SA mode. However since we now concludes on alternative 2, I guess it is possible for NW to forward the received RA report regardless if UE in SA or not. Based on this assumption, we tend to agree with RAN3 that now that the siganlling has already specified there is not need for such restriction. Therefore we propose to revert previous agreements.

Proposal 5: RAN2 reverts previous agreement given below, and confirms UE can report the SN NR RACH Report to LTE cell when UE is in (NG)EN-DC or SA mode.

“=> It is not supported in R18 that UE reports NR RACH Report to LTE cell when the UE is in standalone LTE.”

Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

RACH performance information

Observation 1: Current specs allows reserved RA resource only for Msg3 repetitious, where UE needs to compare downlink pathloss reference with configured threshold rsrp-ThresholdMsg3 to decide whether Msg3 repetition is applicable for the RA procedure in case selected BWP is configured with both RA resource with/without Msg3 repetition. 

Observation 2: Proper configuration of Msg3 repetition threshold is beneficial for improving the resource efficiency therefore help optimize the RA resource division among features.

Observation 3: dlPathlossRSRP in 2step RA report is introduced to help with the fine tuning of rsrp-ThresholdMsgA for RA type selection, which can be easily reused for the fine tuning of rsrp-ThresholdMsg3. The only required update is to update UE procedure description to allow inclusion of dlPathlossRSRP for 4step RA report

Observation 4: Current specs allows NW to blindly scheduling of Msg3 retransmission (including Msg3 repetition) before reception of previous scheduled Msg3 (re)transmission.

Observation 5: NW can sends Msg4 for early contention resolution if successfully received previous scheduled Msg3, and UE will flush Msg3 HARQ buffer upon successful contention resolution (i.e., follow-up Msg3 transmission will be cancelled if any).

Observation 6: It is allowed for NW to use DCI to schedule a different Msg3 repetition number from the one configured in RA resource configuration, which is determined with joint consideration on MCS.
Observation 7: UE reported number of Msg3 repetition configured and used for each RA procedure can be used together with RA performance information (e.g., DL RSRP, perRAInfoList) to help NW derive the relationship between the RA access delay, Msg3 repetition number and radio condition, to further optimize Msg3 repetition number configuration.
Proposal 1: UE includes RSRP of downlink pathloss reference in 4-step RACH report..
Proposal 2: Include Msg3 repetition number applied for the RA procedure.  

RACH resource information
Observation 8: A RACH partition could be configured to only utilize part of the RACH resource by preamble division, where the associated  preambles are presented by a starting preamble index indicated by startPreambleForThisPartition-r17 and the total number of preambles indicated by numberOfPreamblesForThisPartition-r17 respectively.
Observation 9: To known the detailed division of RA resources, together with other information included (e.g., perRAInfoList) can help NW understands if the RA load on certain feature is matched with the RA resource assigned therefore help improving the resource allocation among features.
Proposal 3: Other than the existing RA resource information included in RA report, UE also includes below parameters in RA report if configured for the corresponding RA partition associated to this RA procedure:

The starting preamble index associated to this RA partition

The total number of preambles associated to this RA partition
SN RACH report 
Proposal 4: For SN gNB report to LTE node, includes the 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) outside the NR RA report container.

Proposal 5: RAN2 reverts previous agreement given below, and confirms UE can report the SN NR RACH Report to LTE cell when UE is in (NG)EN-DC or SA mode.

“=> It is not supported in R18 that UE reports NR RACH Report to LTE cell when the UE is in standalone LTE.”

All proposals for easy reference:

Proposal 1: UE includes RSRP of downlink pathloss reference in 4-step RACH report.
Proposal 2: Include Msg3 repetition number applied for the RA procedure.  

Proposal 3: Other than the existing RA resource information included in RA report, UE also includes below parameters in RA report if configured for the corresponding RA partition associated to this RA procedure:

The starting preamble index associated to this RA partition

The total number of preambles associated to this RA partition
Proposal 4: For SN gNB report to LTE node, includes the 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) outside the NR RA report container.

Proposal 5: RAN2 reverts previous agreement given below, and confirms UE can report the SN NR RACH Report to LTE cell when UE is in (NG)EN-DC or SA mode.

“=> It is not supported in R18 that UE reports NR RACH Report to LTE cell when the UE is in standalone LTE”
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