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Introduction
	Agreements RAN2#119bis

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 RAN2#120
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.

FFS: Include Msg3 repetition number configured and applied for the RA procedure.

FFS: For RACH report for RACH partitioning, RAN2 to discuss whether to include NAS provided NSAG priority (or ifnormation) when the applicable feature is slicing.




Since RAN2 has reached initial agreements and sent an LS to RAN3 on sgNB RA report, therefore for this part it is suggested to wait for RAN3’s reply LS. While this contribution will focus on discussing the remaining RA report with consideration on above RACH report enhancement agreements. 
Discussion
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 1: 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 2: 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 1: 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

RACH performance information

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 3: 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 4: 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 5: 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 2: UE includes RSRP of downlink pathloss reference for 4-step RA.
Another ffs issue is whether to include the Msg3 repetition number configured and applied for the RA procedure  because companies some questions have questions on how this information can be used and it’s relationship with the RACH partitioning feature. Below section intends to further explain the necessity of include such information in RA report and how it can can help with the optimization of feature Combination. Msg3 repetition is trade of PUSCH resource and access delay, therefore NW needs to carefully decide the number of Msg3 repetition( e.g., NumberOfMsg3-Repetitions) for each Msg3 (re)transmissions. If the repetition number is set as too high, it can improve the successful reception rate of Msg3 transmission but would requires to reserve more PUSCH resource, while if the Msg3 repetition number is set to low, it might take more times of retransmission scheduling for NW to successfully receives the Msg3, which results in more access delay. 

Observation 6: Msg3 repetition is trade of PUSCH resource and access delay, if not set properly will lead to reduced PUSCH resource efficiency or additional RA delay.
To help NW to properly configure the number of Msg3 repetitions, UE can report in RA report the number of Msg3 repetition configured and used for each RA procedure, together with perRAInfoList included, NW can derive the relationship between the RA access delay and Msg3 repetition numbers,m 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 3: Include Msg3 repetition number configured and applied for the RA procedure.  
Conclusion and proposals

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

RACH resource information

Observation 1: 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 2: 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 1: 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

RACH performance information

Observation 3: 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 4: Proper configuration of Msg3 repetition threshold is beneficial for improving the resource efficiency therefore help optimize the RA resource division among features.

Observation 5: 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 6: Msg3 repetition is trade of PUSCH resource and access delay, if not set properly will lead to reduced PUSCH resource efficiency or additional RA delay.
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 2: UE includes RSRP of downlink pathloss reference for 4-step RA.
Proposal 3: Include Msg3 repetition number configured and applied for the RA procedure.  
All proposals for easy reference:

Proposal 1: 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 2: UE includes RSRP of downlink pathloss reference for 4-step RA.
Proposal 3: Include Msg3 repetition number configured and applied for the RA procedure.  
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