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Introduction

This contribution intends to discuss RA-report related enhancements, including logging of on-demand SI information as well as consideration on SgNB related RA information report in LTE.
Discussion
2.1 On-demand SI 
It has been agreed that in R17, RA-report will be extended to log failed on-demand SI information, i.e., SI is intended to be requested for UE. While the same information for successful on-demand SI case is missing. Considering that RA report can already log RA information for successful on-demand SI case, the signalling required for intended IS for successful on-demand SI case is actually the same as failed case, therefore there is no need to introduce additional IEs to support logging of UE intended requested SI for the successful on-demand SI case.
Observation 1: Current RA report already log RA information for successful on-demand SI case, the signalling required for intended IS for successful on-demand SI case is actually the same as failed case, thus no additional IEs will need to be defined.
According to past discussion the argument for not supporting successful Msg3/Msg1 on-demand SI information report is that because NW can know the request SIBs once on-demand SI procedure is successful completed. However, according to current specs, UE can only based on the schedulingInfoList NW configured to request the on-demand SI, therefore there could be a gap between NW received SIBs requested to the SIBs UE actual needed. For better understanding, examples of Msg3 and Msg1 based SI request are given in the following:
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(b) Msg1-based On-demand SI request
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Figure 1 Example of successful Msg3 on-demand SI
Shown in Figure 2-1(a)/(b) are examples of successful Msg3/Msg1 on-demand SI request procedures. As illustrated, before initiating on-demand SI request, UE will first obtain the on-demand SI request configuration in SIB1. The on-demand SI request configuration includes SI periodicity, SI window length, schedulingInfoList and etc, where the schedulingInfoList contains multiple entries, and each entry defines a mapping between a SI-message to one or multiple the SIB(s). Optionally, the on-demand SI request configuration could includes SI-requestConfig if Msg1-based on-demand SI request is configured , which includes SI-request resources (e.g., preambleStartIndex). Based on SI-requestConfig, UE can derive the mapping between preamble ID and the SI to be requested.    
Observation 2: NW delivers to UE on-demand SI request configuration via SIB1, which includes the mapping between SIBs and SI messages to be requested (schedulingInfoList), 

Observation 3: SI-requestConfig is used to configure Msg1-based SI request resources, where the mapping between preamble ID and requested SI messages as configured in schedulingInfoList can be implicitly derived(e.g., by preambleStartIndex).

According to current specs, UE can only request on-demand SI through schedulingInfoList configured, therefore it is possible there will be a gap between the SIBs UE actually intends to request and the SIBs requested through on-demand SI request procedures. Taking Figure 2-1(a)as an example, in order to request SIB5, UE can only set SI-4 bits in RRCSystemInfoRequest as true, because SIB5 is only included in SI-4. As a result, the NW derived UE requested SIBs will be SIB2,SIB4,SIB5 and SIB11, while actually the SIBs UE intended to request is SIB2, SIB4, SIB11, i.e., without SIB5. Moreover, assuming the same si-schedulingInfo configuration, if Msg1-based on demand SI request is used, than to request all the SIBs UE actually intends to request, UE will need to initiate on-demand SI several times. 

Observation 4: As a consequence of improper mapping between SIBs and SI messages configured in schedulingInfoList, there will be a gap between the SIBs UE actually intends to request and the SIBs requested through on-demand SI request procedures or UE might need to initiate on-demand SI multiple times to request intended SIBs. 

If some combination of SIBs is frequently asked, then NW can based on this information to optimize the mapping between SIBs and SI messages as well as the preamble resources, therefore improve the on-demand SI request efficiency. From these perspective, the successful on-demand information is also useful for NW. Therefore, based on above analysis, it is proposed to consider the successful Msg1/Msg3 based on-demand SI scenario when logging on-demand SI information.

Observation 5: Based on successful on-demand SI information, NW can know the combinations of SIBs that are frequently requested, therefore optimize the mapping between SI and SIBs in schedulingInfoList to improve the on-demand SI request efficiency.
Proposal 1: UE includes intended requested SI for successful Msg1/Msg3 on-demand SI request case in RA report.
2.1 SgNB RA information
It has been agreed that enhancement will be considered in MN LTE RA-report to support SgNB RA report in EN-DC scenarios (i.e., UE reports SgNB RA-report to MN), and no separate SgNB RA-report report/request procedure will be specified to minimize additional specs impact. However it is uncertain if inter-RAT SgNB RA-report is supported in SA mode.
Observation 6: It is agreed in RAN2 that UE reports SgNB RA-report to MN without separated SgNB RA report request/report procedure to minimize specs impact.
Considering a scenario where UE has stored SgNB-Report and re-connected to a LTE station operating in SA mode. According to existing NR specification, UE will only release the RA-report when reaches 48 hours limits or when new RA-report is stored and selected RPLMN is a non-EPLMNs. Since there is no variable needed to store the LTE RA-report, for above mentioned scenario UE can have both LTE RA information and previous stored SgNB RA-report even when UE is operated in SA mode. 

Observation 7: Since NR RA report is stored in variable and will only be deleted when exceeding 48 hours limitation or when new RA-report with RPLMN not belonging to the same EPLMN List, therefore UE can have both LTE RA information as well as SgNB RA information when transits from DC to SA mode.

Noted it has been discussed previously in RAN2 that no separate SgNB RA-report report/request procedure will be specified to minimize additional specs impact. Therefore, for above mentioned scenarios, it is natural for UE to report all available RA-information (available LTE RA information as well as SgNB RA-report) if requested by LTE base station LTE, which can avoid previous stored SgNB RA information being deleted and allow fast report of such information.

Observation 8: Allowing UE to report all available RA-information (available LTE RA information as well as SgNB RA-report) LTE node even when it is in SA mode can avoid previous stored SgNB RA information being deleted.
Proposal 2: Confirm that UE reports all available RA-information (LTE RA information as well as SgNB RA-report if available) to LTE node regardless if it is in DC or not.
Similar to inter-RAT RLF-report, since LTE station is not required or even might not have the capability to decode NR-RLF report information, it is proposed to put the cell identity of stored SgNB RA-report outside the container encoding in LTE format, so that LTE node can understand which cell is needed to forward the SgNB RA-report to.
Observation 9: LTE node will not or is even not able to decode the received SgNB RA-report, thus cell identify of stored SgNB RA-report encoding in LTE format is required for LTE node to understand which cell is needed to forward the SgNB RA-report to.
Proposal 3: When reporting stored SgNB RA-report, the cell identity of stored SgNB RA-report is encoded in LTE format and put outside the SgNB RA-report container.
Conclusion and proposals

Based on above analysis, we have the following proposals: 

On-demand SI 
Observation 1: Current RA report already log RA information for successful on-demand SI case, the signalling required for intended IS for successful on-demand SI case is actually the same as failed case, thus no additional IEs will need to be defined.

Observation 2: NW delivers to UE on-demand SI request configuration via SIB1, which includes the mapping between SIBs and SI messages to be requested (schedulingInfoList), 

Observation 3: SI-requestConfig is used to configure Msg1-based SI request resources, where the mapping between preamble ID and requested SI messages as configured in schedulingInfoList can be implicitly derived(e.g., by preambleStartIndex).

Observation 4: As a consequence of improper mapping between SIBs and SI messages configured in schedulingInfoList, there will be a gap between the SIBs UE actually intends to request and the SIBs requested through on-demand SI request procedures or UE might need to initiate on-demand SI multiple times to request intended SIBs. 

Observation 5: Based on successful on-demand SI information, NW can know the combinations of SIBs that are frequently requested, therefore optimize the mapping between SI and SIBs in schedulingInfoList to improve the on-demand SI request efficiency.
Proposal 1: UE includes intended requested SI for successful Msg1/Msg3 on-demand SI request case in RA report.
SN-RA Report

Observation 6: It is agreed in RAN2 that UE reports SgNB RA-report to MN without separated SgNB RA report request/report procedure to minimize specs impact.
Observation 7: Since NR RA report is stored in variable and will only be deleted when exceeding 48 hours limitation or when new RA-report with RPLMN not belonging to the same EPLMN List, therefore UE can have both LTE RA information as well as SgNB RA information when transits from DC to SA mode.

Observation 8: Allowing UE to report all available RA-information (available LTE RA information as well as SgNB RA-report) LTE node even when it is in SA mode can avoid previous stored SgNB RA information being deleted.
Observation 9: LTE node will not or is even not able to decode the received SgNB RA-report, thus cell identify of stored SgNB RA-report encoding in LTE format is required for LTE node to understand which cell is needed to forward the SgNB RA-report to.

Proposal 2: Confirm that UE reports all available RA-information (LTE RA information as well as SgNB RA-report if available) to LTE node regardless if it is in DC or not.
Proposal 3: When reporting stored SgNB RA-report, the cell identity of stored SgNB RA-report is encoded in LTE format and put outside the SgNB RA-report container.
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