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Introduction
In RAN2#123bis meeting, based on the contributions, the following agreements have been achieved:

	Include the slice IDs (S-NSSAIs) that triggered the RA procedure in the RA report.

Include a single flag indicating whether the SDT was failed or not.


While RAN2 has not discussed about some remaining issues on the details of SDT information, whether there are any issues on power information derived based on existing information and some stage 3 details issues identified during CR review, e.g. SN RACH report. The contribution intends to discuss remaining issues on RACH relevant SON.
Discussion
SN RACH Report

RAN2 has agreed that UE will report SgNB RA report to LTE BS based on NW’s request, while the details on how UE reports it to LTE BS, and how UE deal with the NR RACH report collected while UE is not in (NG)EN-DC is ambiguous. During running CR review below options have been raised:

Opt1: Introduce a UE variable to assist store and report NR RA report to LTE BS
Opt2: If requested by LTE BS, UE only reports the SgNB RA report collected in (NG)EN-DC states 

Opt3: If requested by LTE BS, UE report all available NR RACH report regardless it is collected in (NG)EN-DC or not.
Observation 1: There are three options to implement NR RA report to LTE BS as given below
Opt1: Introduce a UE variable to assist store and report NR RA report to LTE BS
Opt2: If requested by LTE BS, UE only reports the SgNB RA report collected in (NG)EN-DC states 

Opt3: If requested by LTE BS, UE report all available NR RACH report regardless it is collected in (NG)EN-DC or not. 

Currently the CR is implemented as the option 2, however since the three alternatives will impact UE behavior in different levels, it is proposed to discussed the pros and cons of all three alternatives and select the proper one to go. 

Alternative 1 proposes to have a separate UE variable for NR RACH report collected when UE is in (NG)EN-DC, which will have impacts on both NR and LTE specs. Also UE’s behavior in collecting NR RACH report would be different from legacy, since UE will store NR report in two different variables, i.e., RACH report collected in SA and NR-DC will be put in variable 1 while NR RACH report generated in (NG)EN-DC will be put in variable 2. Also this approach might potentially introduce more issues to discuss, e.g., whether new variable will increase the maximum number of RA reports UE can stored? Or the maximum number is shared between two variables? However the gain of introduce new UE variable is not obvious. 

Observation 2: Opt1 have impacts on both NR/LTE specs with more complex UE implementation while the actual gain is not obvious.

Opt2 and opt3 only has impact on LTE specs, the difference of the two options is that option 2 allows UE to only report NR RACH report collected when UE is in (NG)EN-DC, and UE can by its implementation to do the differentiation when report the RA report based on LTE BS’s request, which is also current CR implementation. Opt3 extends previous RAN2 agreements which allows UE to report all the stored NR RACH report if requested by LTE BS. Compared to opt2, opt3 is easier to implemented since UE doesn’t need to remember the states when NR RACH report is generated. 

Observation 3: Both Opt2 and option 3 has impacts to LTE specs only while option 3 is easier for UE to implement since UE doesn’t need to differentiate the sates when the NR RACH report is generated.

Originally the SgNB RACH report function is to allow NW to collect SgNB RA report for optimization of the RACH configuration of SN NR cell without additional delays. However, from NW’s perspective, the optimization of cell specific RACH configuration is based on large amount of RACH report collected, as long as the RA report is sent to the correct cell it doesn’t matter whether the RA report is collected in which kind of DC or in SA. 

Observation 4: The optimization of cell specific RACH configuration is based on large amount of RACH report collected, as long as the RA report is sent to the correct cell it doesn’t matter whether the states the RA report is collected.

It is further noticed that for RACH report discussion in release R16, it is agreed by RAN2 that report parts of RACH report is not supported. To have the same principle would be easier for both UE and NW implementation. 

Observation 5: RAN2 agreed in R16 that report parts of RACH report is not supported, which can be reused for SN RACH report to align the UE and NW behavior. 
Based on above analysis, opt 3 has clear gains in both UE implementation and specs implementation, it is proposed RAN2 to select between opt 3 for NR RACH report in LTE specs. If opt 3 is selected, it is proposed to agree on the TP attached in annex. 

Proposal 1: For SN RACH report, if requested by LTE BS, UE report all available NR RACH report regardless it is collected in (NG)EN-DC or not. 

Proposal 2: RAN2 adopts the TP attached in the annex if opt 3 is agreed.
Inclusion of SDT information

Another ffs issue is whether and how to include the data volume information in RACH report. In our understanding , there are two kinds of data volume information can be considered:

Data volume buffered at UE’side when initiating the SDT. 

Data volume buffered at UE’side when SDT fails.
For data volume buffered at UE’s side when initiating SDT, it is beneficial to help NW to perform fine tuning of the threshold configured for SDT triggers,. And for the data volume buffered at UE’side when SDT fails, it would be beneficial for NW to know the remaining data buffered and decide how and whether to configure SDT next time.  

Observation 6: It is beneficial for UE to report the data volume buffered by UE upon SDT initiation and when SDT fails, so that NW can decide whether and how to configure the threshold properly for subsequent SDT transmission.

Therefore based on above analysis, below proposal is made:
Proposal 3: UE includes below information in RA report containing SDT information: 

The data volume buffered at UE side upon SDT initiation
The data volume buffered at UE side when SDT fails
Clarification on transmission power information

--------------------------------------------------------------- From TS 38.321 -------------------------------------------------------------
The MAC entity shall, for each Random Access Preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and

1>
if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:

2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.

--------------------------------------------------------------- From TS 38.321 -------------------------------------------------------------

It is agreed last meeting that an indication is introduced to indicate whether LBT failure has been detected for the last preamble transmission prior to change of beam, with the intention to allow NW to derive the correct power ramping performed during RA procedure. However, it is noticed that in current specs (as highlighted above),  UE may suspend the power ramping when received notification of suspending power ramping counter from lower layers.While there are no such information stored in the RA report, therefore it is impossible for NW to derive correctly the power ramping performed during the RA procedure.   

Observation 7: Power ramping during RA procedure can be impacted by LBT indication and notification from lower layers to suspend power ramping, while there are no information in RA report for later, which makes it impossible for NW to derive transmission power correctly.

To allow NW to derive the power ramping time correctly, it is proposed to introduce an indication to indicate if notification of suspending power ramping counter has been received from lower layers per RA attempt.
Proposal 4: Introduce in RA report an indication to indicate whether notification of suspending power ramping counter has been received from lower layers per RA attempt.

Conclusion and proposals

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

Observation 1: There are three options to implement NR RA report to LTE BS as given below
Opt1: Introduce a UE variable to assist store and report NR RA report to LTE BS
Opt2: If requested by LTE BS, UE only reports the SgNB RA report collected in (NG)EN-DC states 

Opt3: If requested by LTE BS, UE report all available NR RACH report regardless it is collected in (NG)EN-DC or not. 

Observation 2: Opt1 have impacts on both NR/LTE specs with more complex UE implementation while the actual gain is not obvious.

Observation 3: Both Opt2 and option 3 has impacts to LTE specs only while option 3 is easier for UE to implement since UE doesn’t need to differentiate the sates when the NR RACH report is generated.

Observation 4: The optimization of cell specific RACH configuration is based on large amount of RACH report collected, as long as the RA report is sent to the correct cell it doesn’t matter whether the states the RA report is collected.

Observation 5: RAN2 agreed in R16 that report parts of RACH report is not supported, which can be reused for SN RACH report to align the UE and NW behavior. 
Observation 6: It is beneficial for UE to report the data volume buffered by UE upon SDT initiation and when SDT fails, so that NW can decide whether and how to configure the threshold properly for subsequent SDT transmission.

Observation 7: Power ramping during RA procedure can be impacted by LBT indication and notification from lower layers to suspend power ramping, while there are no information in RA report for later, which makes it impossible for NW to derive transmission power correctly.

Proposal 1: For SN RACH report, if requested by LTE BS, UE reports all available NR RACH report regardless it is collected in (NG)EN-DC or not. 

Proposal 2: RAN2 adopts the TP attached in the annex if opt 3 is agreed.
Proposal 3: UE includes below information in RA report containing SDT information: 

The data volume buffered at UE side upon SDT initiation
The data volume buffered at UE side when SDT fails
Proposal 4: Introduce in RA report an indication to indicate whether notification of suspending power ramping counter has been received from lower layers per RA attempt.
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Annex TP for SN RACH report
First change:
5.6.5.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:

1>
if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as follows:

2>
set the numberOfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully completed random access procedure;
2>
if contention resolution was not successful as specified in TS 36.321 [6] for at least one of the transmitted preambles for the last successfully completed random access procedure:

3>
set the contentionDetected to true;

2>
else:

3>
set the contentionDetected to false;

1>
if rach-ReportReqNR is set to true and if the UE has NR RACH report information available in VarRA-Report of TS 38.331[82] and the RPLMN is included in plmn-IdentityList stored in VarRA-Report of TS 38.331[82], set the content of rach-ReportNR in the UEInformationResponse message as below: 

2>
set rach-ReportListNR to the value of ra-ReportList in VarRA-Report of TS 38.331[82]:
2>
set pscellIdListNR to include the cellId information of each RA-Report in VarRA-Report of TS 38.331[82] if the cellID information has not been included in pscellIdListNR, as below


3>
add a new entry in pscellIdListNR and set the pscellIdNR to the global cell identity including the tracking area code, if available, otherwise to the physical cell identity and carrier frequency, as indicated in the cellId of RA-Report;

2>   discard the RA-Report that was included in rach-ReportListNR from ra-ReportList in VarRA-Report of TS 38.331[82] upon successful delivery of the UEInformationResponse message as confirmed by lower layers; 

[irrelevant part omitted]

Second change:
	UEInformationRequest field descriptions

	coarseLocationReq

This field is used to request UE to report coarse location information.

	rach-ReportReq

This field is used to indicate whether the UE shall report information about the random access procedure.

	rach-ReportReqNR

This field is used to indicate whether the UE shall report information about the the NR RACH information.



