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Introduction
In RAN2#106 meeting, some enhancements have been agreed for RACH report [1]:
Agreements:       
1	Include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report.  
Also in last RAN3 meeting, the draft requirements for RACH report optimization were merged into TR37.816 v0.4.0 [2]:
The contents of the RACH information report comprises of the following (further check by RAN2 is needed):
· Indexes of the SSBs and number of RACH preambles sent on each tried SSB   listed in chronological order of attempts
· The frequency (NR ARFCN) of tried SSBs
· The beam quality of each tried SSB (i.e., beam level measurement during RACH attempts such as BRSRP, BRSRQ, BSINR)
· Indication whether the selected SSB is above or below the rsrp-ThresholdSSB threshold
· Elapsed time from the last measurement prior to the beam selection time
· Number of RACH preambles sent on SUL
· Number of RACH preambles sent on NUL
· Total number of fallbacks between Contention Based RACH Access (CBRA) and Contention Free RACH Access (CFRA)Contention detection indication
The above RACH information report should also applied to the SN node for MR-DC case.
From the information above, we can find the requirements for RACH report optimization from RAN3 need further check by RAN2 first, so in this contribution, we’d like to confirm the RACH use case applied for RACH report optimization first and check the requirements for RACH report optimization from RAN3 and then give our suggestions for the contents of the RACH report.
Discussion
0. Check the scenario applied for RACH Report
Many use cases can trigger RACH procedure, as NR introduce more use case for RACH, it’s better to check which use case can be included in RACH report first and the discuss how to include all the applicable use case into the RACH report. To simplify the discussion, we list the possible RACH use cases according to [3]:
-	Initial access from RRC_IDLE;
-	RRC Connection Re-establishment procedure;
-	Handover;
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
-	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
-	SR failure;
-	Request by RRC upon synchronous reconfiguration;
-	Transition from RRC_INACTIVE;
-	To establish time alignment at SCell addition;
-	Request for Other SI (see subclause 7.3);
-	Beam failure recovery
Any of the above use cases can trigger RACH procedure and any RACH attempt may fail even for dedicated RACH resources, so we think all the RACH use cases listed in 38.300 are applicable for RACH report optimization.
Proposal 1: All the RACH use cases listed in 38.300 are applicable for RACH report optimization.
The next question is how these RACH use case can be included in the RACH report.
 “Request for Other SI” is a new RACH use case for NR and UE only initiates RACH for SI request in IDLE/INACTIVE mode in NR R15. For detail, it can be classified into MSG1 based SI request and MSG3 based SI request. For MSG1 based SI request procedure, dedicated RACH resources are configured in SIB1 and UE will use the dedicated RACH resources to trigger SI request procedure, but for MSG3 based SI request, the common RACH resources are used to trigger RACH procedure, so there is no need to differentiate the RACH optimization between Initial access from RRC_IDLE/ Transition from RRC_INACTIVE use case and MSG3 based SI request use case.
Proposal 2: There is no need to differentiate the RACH optimization content in RACH Report between “Initial access from RRC_IDLE”/ “Transition from RRC_INACTIVE” use case and “MSG3 based SI request” use case.
The RACH report record for MSG1 based SI request is independent compared to that for Initial access from RRC_IDLE/Transition from RRC_INACTIVE use case and the RACH report record for Initial access from RRC_IDLE/Transition from RRC_INACTIVE use case will always cover the RACH report record for MSG1 based SI request if only one RACH report entry is included into the RACH report. 
Even for the same BWP resources, the configured RACH configuration still can be different among different RACH scenario, for example, avoid RACH collision on the same BWP resources or some RACH scenarios has high priority than other RACH scenarios. From network perspective, the network may want to know the RACH scenario in which the UE collected the RACH report data.
So we propose the following:
Proposal 3: A list of RACH report entry can be included in one RACH report, each entry of the RACH report can be identified by a cause value.
Proposal 4: The RACH report entry for “MSG1 based SI request” use case is identified by a specific cause value.
As for “Beam failure recovery” case, this procedure is transparent to RRC if BFR is successful and a new RACH procedure, e.g. HO procedure may be triggered followed the Beam failure recovery before the network retrieves the RACH report record for “Beam failure recovery”. The network will be quite confused if the different RACH report records for “Beam failure recovery” and for “HO” case have the same cause value. In addition, dedicated RACH resources may be configured for “Beam failure recovery” case. So it will be beneficial if the RACH report record for “Beam failure recovery” has a specific cause value.
Proposal 5: The RACH report entry for “Beam failure recovery” use case is identified by a specific cause value.
The RACH report record for “To establish time alignment at SCell addition” use case is used to optimize the RACH resources in SN, so it’s nature to differentiate this RACH optimization use case with other RACH use case within MN.
Proposal 6: The RACH report entry for “To establish time alignment at SCell addition” use case is identified by a specific cause value.
For the RACH cases apart from P4~P6, we think we can follow the LTE system in which no identifier is introduced to differ the cases. So we propose:
Proposal 7: Apart from “MSG1 based SI request”, “Beam failure recovery” and “To establish time alignment at SCell addition” use case, all the other RACH cases share the same cause value when generating a RACH report entry.
0. Check the Requirements for RACH Report Optimization from RAN3 LS
In last RAN2 meeting, RAN3 sent an LS to RAN2 [4], in which RAN3 requested RAN2 to check all the requirements on RACH Report Optimization captured in [2]. We will just talk about the issue not covered by #45 email discussion.
As for the second requirement on RACH Report listed in TR37.816, we think the requirement is not necessary. In NR, RACH configuration is only included within UL/SUL BWP configuration, “the frequency (NR ARFCN) of tried SSBs” seems to imply the DL BWP carrier, we don’t think this info is useful for RACH optimization. 
The RACH resources are configured on uplink BWP and the UL and SUL can be configured with separate uplink BWP. If UEs don’t report the detail BWP info, the network will not know which BWP, e.g. UL/SUL is involved for the RACH optimization.
Proposal 8: The active BWP band and RACH carrier info on this BWP band should be included in one RACH report entry.
FFS: what type of parameters can identify the active BWP band and RACH carrier info on this BWP band can be discussed further.
BWP ID is just a BWP identifier between the network and UE, the same BWP ID corresponding to a different BWP can be configured to UE when another RRCReconfiguration message sent to UE. So the network still can’t know which BWP is behind the BWP ID.
Proposal 9: BWP ID is not included in the RACH report.
[bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK11][bookmark: OLE_LINK10]The RACH report requirements are from RAN3 LS, so RAN2 should give the feedback if having conclusion [5].
Proposal 10: Send a reply LS to RAN3 to inform them of our agreements on RACH Optimization as well as the agreements on MRO.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we propose:
Observation1: In NR, RACH resources are configured per BWP even configured per BWP per UE; while in LTE, RACH resources are configured per cell, which are shared by all UEs in the cell.
Proposal 1: All the RACH use cases listed in 38.300 are applicable for RACH report optimization.
Proposal 2: There is no need to differentiate the RACH optimization content in RACH Report between “Initial access from RRC_IDLE”/ “Transition from RRC_INACTIVE” use case and “MSG3 based SI request” use case.
Proposal 3: A list of RACH report entry can be included in one RACH report, each entry of the RACH report can be identified by a cause value.
Proposal 4: The RACH report entry for “MSG1 based SI request” use case is identified by a specific cause value.
Proposal 5: The RACH report entry for “Beam failure recovery” use case is identified by a specific cause value.
Proposal 6: The RACH report entry for “To establish time alignment at SCell addition” use case is identified by a specific cause value.
Proposal 7: Apart from “MSG1 based SI request”, “Beam failure recovery” and “To establish time alignment at SCell addition” use case, all the other RACH cases share the same cause value when generating a RACH report entry.
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 8: The active BWP band and RACH carrier info on this BWP band should be included in one RACH report entry.
FFS: what type of parameters can identify the active BWP band and RACH carrier info on this BWP band can be discussed further.
Proposal 9: BWP ID is not included in the RACH report.
Proposal 10: Send a reply LS to RAN3 to inform them of our agreements on RACH Optimization as well as the agreements on MRO.
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