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1	Introduction
The following agreements were made at RAN2 #113-bise:

Agreements:
1	The RA report includes an explicit indication per RA attempt that enables the network to know that the fallback from 2-step RA to 4-step RA was performed by the UE.

2	RAN2 already agreed “UE includes the measured RSRP of DL pathloss reference obtained just ‎before performing RACH ‎procedure in 2step RA report. FFS how to reduce the report ‎overhead.‎”


Still, there are several open issues regarding RACH, that were not addressed as part of the email discussion summary provided in [1]. Namely, the following proposals remain unaddressed:
Proposal 2A: FFS whether RA type ‎per RA procedure is known ‎implicitly by NW or indicated ‎explicitly in RA report.
Proposal 3A: FFS how network knows (i.e., explicitly or implicitly) whether ‎switching from 2-step RA to 4-step ‎RA is performed by UE due to ‎reaching a configured MSGA ‎transmission times.‎
Proposal 4: RAN2 already agreed “UE includes the measured RSRP of DL pathloss reference obtained just ‎before performing RACH ‎procedure in 2step RA report. FFS how to reduce the report ‎overhead.‎” With this agreement, RAN2 assumes it sufficient to address RAN3’s request on ‎indication of whether DL beam quality is above or below the msgA-RSRP-Threshold-r16 (per RA ‎procedure)‎, as the configured msgA-RSRP-Threshold-r16 is known by the network.
Proposal 5: RAN2 to discuss and ‎reply LS to R2-2008731. ‎
Proposal 11: UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to the SN.
Proposal 11.1: RAN2 to discuss and reply LS to R2-2008723.
Proposal 12: The following RACH optimization can be further considered:
a): UE also includes the PCell in the RA report in case the RA occurred in an SCell.

In this contribution, we provide our views on some of those proposals and we further discuss other aspects on 2-step RACH. 
2	Remaining Issues and Enhancements of 2-step RACH Report 

A set of proposals have been identified in [1] that reflects the majority views of different companies during RAN2 #113-bise.

It remains FFS whether RA Type per RA procedure is implicitly known by the network or whether it is explicitly indicated in the RA Report. In our view an explicit indication of the RA Type in the RACH Report is better. Explicit indication does not leave any possibility for confusion, especially since RACH Report will log both 2-step and 4-step RACH information. 

Proposal 1: We propose to use explicit indication of the RACH Type in the RACH Report (2-step or 4-step RACH). 
It had also remained as FFS whether it is sufficient to include an explicit indication of whether DL beam quality is above or below the msgA-RSRP-Threshold-r16 per RA procedure. Such would be aligned with the LS from RAN3 [2] and would further reduce the report overhead. 
Proposal 2: We support to indicate in the RACH Report only whether DL beam quality is above or below the msgA-RSRP-Threshold-r16 (per RA ‎procedure)‎ in order to limit the amount of logging into the RACH Report. 
Since in the RACH Report there can be logged 4-step RACH attempts, 2-step RACH attempts and 2-step RACH attempts that change (fallback/switching) to 4-step RACH it is unclear what is the type of a RACH procedure. This is because it is possible that a RACH procedure that started with a 2-step RACH attempt ended successfully through a 4-step RACH attempt, so the type may change. In our view, clarifying that the characterization of the RA Type is according to the RACH attempt that initiated the procedure would be natural and also in line with Proposal 2. 
Proposal 3: RACH Type in the RACH report is indicated according to the RACH Type that initiated the RACH procedure (2-step versus 4-step RACH attempt). 
Another point that remains FFS is whether to have an explicit or implicit indication on whether there was a switching from 2-step to 4-step RACH procedure. At the same time, in our view the existing definitions of “fallback” and “switching” do not capture the changes of a 2-step or 4-step CFRA RACH attempt to a 2-step or 4-step CBRA respectively in case UE was unable to find a suitable beam. It is currently unclear how this information can be captured in the RACH Report.
Observation 1: Fallback and Switching definitions do not capture a change of a 2-step CFRA to 2-step CBRA attempt within a RACH procedure and of 4-step CFRA to 4-step CBRA attempt within a RACH procedure.  
On another aspect, the LS from RAN3 [2] also indicated:
Following is the information that all companies agree to include into the RACH report for two-step RA at least:
  Information included in Rel-16 RA report which also applied to 2-step RA e.g. CBRA VS CFRA, SSB where the RACH access is performed.
According to the LS, it should be included in the RACH Report also whether the RACH attempt was CBRA or CFRA. Therefore, in our view, we should expand the definition of a RACH attempt change beyond switching and fallback definitions and adopt a broader type of a “change” of a RACH procedure to be able to capture also changes of CFRA to CBRA due to not a suitable beam being found. This can be done by introducing a cause for change of the RACH procedure in the RACH Report. Therefore, a change of the RACH type can be not only in terms of whether the attempt was 2-step or 4-step, but also whether it changed from CFRA to CBRA.
Proposal 4: Log in the RACH Report every time there is a change in the RACH type and contention method (2-step CBRA to 4-step CBRA, 2-step CFRA to 2-step CBRA, 4-step CFRA to 4-step CBRA) to a different one. Include the reason for the change (e.g., switching after N attempts, fall back, no suitable beam found) for the RACH attempt when the change happens.
A change of 2-step CFRA to 2-step CBRA or 4-step CFRA to 4-step CBRA can occur during a Beam Failure Detection and Recovery procedure. When UE detects beam failure recovery it initiates a random access procedure on PCell and selects a suitable beam to perform the Beam Failure Recovery. If dedicated resources are configured during the Beam Failure Recovery those are prioritized over contention based resources. However, it is currently not considered how the network can optimize the usage of dedicated CFRA resources for Beam Failure Recovery. To support optimization customized for Beam Failure Recovery, the UE should log in the RACH Report the events when a CBRA RACH transmission takes place for BFR whenever CFRA resources were configured for this purpose (but were not used due to beam unavailability. In this way the network can determine the events where contention-based resources were used while contention-free resources were configured, which can help the network optimize the allocation of contention-free resources.
Proposal 5: UE logs in the RACH Report the events of using CBRA RACH resources whenever CFRA resources were configured (but not used).
Another issue involves inclusion of information in the 2-step RACH Report regarding the selected RA group A or B by the UE. The UE selects preamble group A or group B by comparing its buffer size to a threshold ra-MsgASizeGroupA. If the buffer size is greater than ra-MsgASizeGroupA and if preamble group B has been configured, then the UE will select the preambles from group B. Thus, if the network knows the size of MSGA payload chosen by the UE as well as the outcome of the transmission it can use this information to optimize ra-MsgASizeGroupA parameter, as well as the used physical layer parameters for PUSCH size of “MSGA”, preambles and preamble groups A and B. However, if the MSGA payload is lost, the network cannot know the size of MSGA payload selected by the UE.
Observation 2: In 2-step RACH, a RACH attempt failure can occur when either only MSGA payload or when both MSGA payload and preamble are not successfully received by the gNB. 
Observation 3: In case both MSGA payload and preamble are not successfully received by the gNB, the latter cannot know the payload size that was used in the transmission.
Proposal 6: Include in the UE RACH Report the payload size transmitted in MSGA for a 2-step RACH attempt. Additionally, the group type of a preamble (group A or group B) for the 2-step RACH attempt can be logged in the RACH Report. 
In fact, the actual preamble ID of the RACH transmission could also be logged. With this information the network can further evaluate potential collisions on the PUSCH Occasions, since the preamble ID will also indicate which PUSCH Occasion (for the given preamble group) was used by the UE for the MSGA PUSCH transmission. Furthermore, including the Preamble ID in the RACH Report could be useful to map CFRA RACH resources to a given preamble and subsequently to a given UE.

Proposal 7: Log the preamble ID used in the RACH transmission in the RACH Report.

Some further aspects of enhancing 2-step RACH Report are presented next. MSGA PUSCH transmissions can be scrambled using PCI or the broadcasted values, dataScramblingIdentityPUSCH or msgA-dataScramblingIndex ([3]). A given gNB knows the scrambling identity being used or configured in its cells. However, since a RACH Report can store up to 8 RACH procedures it is possible that the scrambling identity is being configured to a different value for the different RACH procedures stored in the report. Including information on the type of scrambling identity per MSGA PUSCH attempt can help the network detect and overcome interference problems from neighbouring gNBs using the same PUSCH frequency and time resources.  

Proposal 8: UE logs the type of scrambling identity (PCI or msgA-dataScramblingIndex) per MSGA PUSCH transmission in the RACH Report. In case msgA-dataScramblingIndex is configured, the UE can further include the index in the RACH Report. 

Another aspect that is unresolved is how to handle SN RACH Report retrieval in MR-DC. Two options have been discussed, namely a) a SN RACH Report is reported by the UE to the MN and the MN forwards it to the SN or b) a SN RACH Report is reported directly to the SN and the SN forwards it to the MN. In our view, option a) is more straightforward and simple.  
Proposal 9: We propose that UE Reports the SN related RACH Report to the MN and the MN forwards it to the corresponding SN.
Additionally, in RAN2 #107 it was also agreed to provide RACH prioritization for access identity 1 (where Multimedia Priority Services (MPS) are used exclusively) and for Mission Critical Services (MCS). Prioritization information for MCS and MPS is obtained from SIB1 ra-PrioritizationForAccessIdentity field as defined in TS 38.321 Subclause 5.1.1, as agreed in main session for 4-step RA. In [4], the impact of prioritization on initial access attempts for MPS and MCS is shown and compared to the non-prioritized access case. It was observed that the benefit of prioritization decreases as the number of priority users grows. This is a natural effect of prioritization since when it is enabled for a set of UEs it reduces the back-off parameter as compared to non-prioritized access which can therefore increase the probability that those UEs collide with each other in their RACH attempts.
Also, in RAN2 #107bis it was agreed that for 2-step CBRA, RACH prioritization is supported at least for handover and beam failure recovery where different power ramping steps and scaling factors for back-off can be configured. RACH prioritization for 2-step CBRA is controlled by the network. RACH prioritization parameters are separately configured for 2-step CBRA and 4-step CBRA, with an optional field “ra-Prioritization2Step” being added to BeamFailureRecoveryConfig IE and RACH-ConfigDedicated IE. In addition, in RAN2 #108 it was agreed that RA prioritization is also applicable to 2-step RACH. 
However, RACH prioritization has not been considered for the RACH Report. 

Proposal 10: Consider RACH prioritization information logging in the RACH Report.

4	Conclusion
 In this paper, we propose the following:
Proposal 1: We propose to use explicit indication of the RACH Type in the RACH Report (2-step or 4-step RACH). 
Proposal 2: We support to indicate in the RACH Report only whether DL beam quality is above or below the msgA-RSRP-Threshold-r16 (per RA ‎procedure)‎ in order to limit the amount of logging into the RACH Report. 
Proposal 3: RACH Type in the RACH report is indicated according to the RACH Type that initiated the RACH procedure (2-step versus 4-step RACH attempt). 
Observation 1: Fallback and Switching definitions do not capture a change of a 2-step CFRA to 2-step CBRA attempt within a RACH procedure and of 4-step CFRA to 4-step CBRA attempt within a RACH procedure.  
Proposal 4: Log in the RACH Report every time there is a change in the RACH type and contention method (2-step CBRA to 4-step CBRA, 2-step CFRA to 2-step CBRA, 4-step CFRA to 4-step CBRA) to a different one. Include the reason for the change (e.g., switching after N attempts, fall back, no suitable beam found) for the RACH attempt when the change happens.
Proposal 5: UE logs in the RACH Report the events of using CBRA RACH resources whenever CFRA resources were configured (but not used).
Observation 2: In 2-step RACH, a RACH attempt failure can occur when either only MSGA payload or when both MSGA payload and preamble are not successfully received by the gNB. 
Observation 3: In case both MSGA payload and preamble are not successfully received by the gNB, the latter cannot know the payload size that was used in the transmission.
Proposal 6: Include in the UE RACH Report the payload size transmitted in MSGA for a 2-step RACH attempt. Additionally, the group type of a preamble (group A or group B) for the 2-step RACH attempt can be logged in the RACH Report. 
Proposal 7: Log the preamble ID used in the RACH transmission in the RACH Report.
Proposal 8: UE logs the type of scrambling identity (PCI or msgA-dataScramblingIndex) per MSGA PUSCH transmission in the RACH Report. In case msgA-dataScramblingIndex is configured, the UE can further include the index in the RACH Report. 
Proposal 9: We propose that UE Reports the SN related RACH Report to the MN and the MN forwards it to the corresponding SN.
Proposal 10: Consider RACH prioritization information logging in the RACH Report.
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