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1	Introduction
One of the use cases of RAN centric data collection study [1] led by RAN3 is RACH optimization. In [2], RAN3 asked RAN2 to analyse and confirm the feasibility of solutions discussed during normative work. It was agreed in RAN2 #107bis that all RACH scenarios are applicable for a RACH report. The agreement was shared in the reply LS [3] with RAN3.  
In LTE, once a RACH report is available as part of the connection establishment failure procedure at a UE the latter sends an indicator to the network to inform the availability of data. Even though it has been assumed that similar mechanisms as in LTE will be used for the retrieval of the RACH report by the network, the exact details of the mechanism are missing. Thus, one remaining aspect in RACH optimization for NR is the indication of RACH report availability at a UE and the process of its retrieval by the network. This is the target of the present contribution. 
2	Indication of RACH Trigger Types in RACH report
Despite the RAN2 agreement that all RACH scenarios are valid for a RACH report it is not clear still whether the RACH trigger type is included in the RACH report. This information can be useful for the network in order to identify whether the RACH failure occurred during state transitioning to RRC Connected or while in RRC Connected states. In some cases, the network can predict the trigger that initiated a RACH procedure. However, this would require more post-processing for the network to map each failed RACH preamble in the received report to a trigger that has triggered the RACH. Alternatively, a much simpler approach is that the UE tags each RACH procedure with the corresponding RACH trigger type in the RACH report.
Proposal 1: The UE tags each RACH procedure listed in the RACH report with the RACH trigger type that initiated the RACH procedure. 
The list of triggers can be found in TS38.300, Section 9.2.6, and was covered in the outcome of the email discussion (in R2-1912147):
a.  Initial access from RRC_IDLE;
b.  RRC Connection Re-establishment procedure;
c.  Handover;
d.  DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
e.  UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
f.   SR failure;
g.  Request by RRC upon synchronous reconfiguration;
h.  Transition from RRC_INACTIVE;
i.   To establish time alignment at SCell addition;
j.   Request for Other SI
k.  Beam failure recovery 
An IE in the RACH Report message should indicate the trigger type for each reported RACH procedure, e.g:
ra-triggerType-r16 :: =           ENUMERATED {Initial Access, RRC reconfig, HO, etc…}
3	Enabling Partial RACH Report Retrieval
In LTE, after a failed RRC Connection establishement or re-establishement, a RACH report is available at the UE. Once a RACH report is available at the UE as part of the Connection Establishment Failure the UE indicates to the network the presence of a RACH report through an RRC message, such as RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages. However, neither RAN2 nor the running CR towards TS38.331 agreed to implement the same mechanism in case a RACH report (that is agreed as separate for RACH Optimization purposes) is made available in the UE. 
Proposal 2: Existing RRC messages such as RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages can be used by the UE to report the existence of a RACH report to the network.  
In LTE, the eNB can retrieve the RACH report by sending a UE Information Request Message to the UE with rach-ReportReq set to true to which the UE replies with the report in the UE Information Response message. However, in LTE a RACH report contains only the number of preambles sent for the last successfully completed RACH procedure unlike NR where multiple RACH procedures can be captured in a single RACH report (e.g per SSB). Thus, in NR the size of the RACH report can expand as it can log many different trigger types. Additionally, the network may be interested to correct a specific RACH failure and may not be interested to receive the whole report logged by the UE. For instance, the network may be interested to receive only failures that occurred in the SUL carrier or alternatively, the network may be interested to receive only RACH reports pertaining a given trigger and may not be interested to receive the whole report logged by the UE. Thus, to avoid unnecessary reporting and to decrease the amount of reported data, the UE may indicate to the network availability of data according to a filter. 
Proposal 3: Existing RRC messages such as RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages can be modified with a filter to indicate RACH report availability according to the filter, indicating, e.g., availability of RACH report in the SUL carrier, from a certain RACH trigger type, etc. 
Indicating RACH report availability per trigger type could enable the network to optimize a specific type of RACH procedure. RACH report availability for one or multiple RACH trigger types can be signalled to the network by adding for example a bitmap indication to the RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages, each bit of the bitmap corresponding to availability of a RACH report for one RACH trigger type. In this way the UE can report RACH report availability for one or multiple RACH procedures.
Proposal 4: Filtering the availability of the RACH report according to a RACH trigger type can be implemented by adding a bitmap in the RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages, each bit of the bitmap corresponding to availability of a RACH report for one RACH trigger type.
Accordingly, to reduce the amount of reported RACH data, a gNB can enable selective reporting by the UE by requesting only part of the RACH report. 
Proposal 5: The gNB in the UEInformationRequest can request a subset of the RACH report information available at the UE to enable selective reporting. If partial reporting is enabled per RACH trigger type then a bitmap can be included in the UEInformationRequest message, each bit of the bitmap corresponding to one RACH trigger type for which a RACH report is requested by the network.
The UE, in response to a UEInformationRequest with partial reporting indication, responds with the requested data in the UEInformationResponse message. 
Proposal 6: The UE in the UEInformationResponse sends part of its RACH report based on network indication. Partial reporting can be per RACH trigger type, among other filters.

3	Indication of the Frequency of the RACH Procedure
In the LS to RAN3 ([3]) RAN2 stated that “The frequency (NR ARFCN) of tried SSBs” is not included in the RACH report.” 
We understand this statement by the fact that during a RACH Procedure there is no need to store the ARFCN (i.e. the frequency) of the preamble sent to a given RACH resource associated to a given SSB. However, we think that for each RACH procedure, the frequency of the resource should be indicated. 
Note that the frequency of the resource is the frequency of the RACH resource itself, not the reference Point A, which is valid for all the BWPs of the Cell. 
Proposal 7: For each RACH Procedure stored in the RACH Report, the frequency of the RACH resource used is indicated. 

5	Conclusion
We make the following proposals:
Proposal 1: The UE tags each RACH procedure listed in the RACH report with the RACH trigger type that initiated the RACH procedure. 
Proposal 2: Existing RRC messages such as RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages can be used by the UE to report the existence of a RACH report to the network.  
Proposal 3: Existing RRC messages such as RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages can be modified with a filter to indicate RACH report availability according to a filter indicating, e.g., availability of RACH report in the SUL carrier, from a certain RACH trigger type, etc. 
Proposal 4: Filtering the availability of the RACH report according to a RACH trigger type can be implemented by adding a bitmap in the RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete or RRCSetupComplete messages, each bit of the bitmap corresponding to availability of a RACH report for one RACH trigger type.
Proposal 5: The gNB in the UEInformationRequest can request a subset of the RACH report information available at the UE to enable selective reporting. If partial reporting is enabled per RACH trigger type then a bitmap can be included in the UEInformationRequest message, each bit of the bitmap corresponding to one RACH trigger type for which a RACH report is requested by the network.
Proposal 6: The UE in the UEInformationResponse sends part of its RACH report based on network indication. Partial reporting can be per RACH trigger type, among other filters.
Proposal 7: For each RACH Procedure stored in the RACH Report, the frequency of the RACH resource used is indicated. 
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