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1 Introduction
In the RAN3 #106 meeting, RACH optimization has been discussed. And as a result, in the TR 37.816, following elements have been agreed to be included in the RACH information report:

In the LS sent to RAN2, RAN3 asks RAN2 to analyse and confirm the solutions during the normative work. Note that in the last meeting RAN2 also has achieved an agreement regarding the RACH information report, shown as follows: 

In this contribution, we aim to highlight the elements that we think it is necessary to be agreed by the RAN2. Also, note that since RAN2 has agreed to include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report, we will exclude these two elements from our discussion in this paper.
2 Discussion
As stated in [1], RACH optimization mechanism in LTE could be reused for the NR. As a result, a NR UE could signal whether or not it supports RACH information reporting with a flag set in a UE Capability Information message, after the UE accesses to a network. When the gNB needs, it could request a UE within its coverage to provide such information by sending a positive flag within the UE Information Request message, for example, setting rach-ReportReq to true. Subsequently, upon reception of the polling request, the UE provides the RACH report within a UE Information Response message. Since 5G NR has introduced new features which have impact on the RACH process, so new contents should be included in the RACH information report. In the following sections, we emphasis on two things that we think it is necessary to be included in the RACH report.
2.1. The importance of including UL carrier information in the RACH report
In the practical deployment scenarios, the geometric distribution of the UEs on the NUL and SUL are likely to be different. UEs using the NUL are more likely to be close to the NB, while the UEs using the SUL are more likely to be far from the gNB. As a result, at least CP length of the RACH preambles applied and therefore preamble format configuration could be different for the preambles used on the NUL and SUL carrier. Thus, the configuration of the two group of UEs might need to be optimized independently. Moreover, while the positions of UEs using the SUL may be concentrated on some specific positions such as the shadow of a tall building, the UEs using the NUL may be scattered around the gNB. As a result, preambles and RACH occasion opportunity allocations for each SSB should be made differently on the SUL and NUL. Therefore, for the purpose of optimization of RACH configuration on NUL and SUL precisely, it is proposed RAN2 to include information of UL carrier (SUL and/or NUL) applied for RACH procedure and the number of preambles sent on each tried carrier in the RACH information report.   
Proposal 1: ask RAN2 to agree to include information of UL carrier (SUL and/or NUL) applied for RACH procedure and the number of preambles sent on each tried carrier in the RACH information report.   
2.2 The importance of including comparison result between selected SSB and rsrp-ThresholdSSB threshold in the RACH report
As stated in [1], in NR system, the gNB configures a threshold rsrp-ThresholdSSB to instruct the UE to select a proper SSB among SSBs only above the threshold. The purpose of this parameter has been indicated in TS 38.321:
1>
else (i.e. for the contention-based Random Access preamble selection):

2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.
If the threshold rsrp-ThresholdSSB is not set properly, UE might result in painful RACH experience. For example, if the threshold is set too high, UE will always select a random SSB for performing RACH procedure, since it is highly likely that no SSB measurement result could exceed the threshold. If UE randomly select a SSB whose coverage is in the opposite direction to the UE, the msg2 and/or msg4 sent by the gNB via such SSB could not arrive at the UE, as indicated in the figure 1. On the other hand, if the threshold is set too low, UE will still face the problem of potentially selecting an SSB with insufficient RSRP measurement result for performing RACH process, which result in the bad RACH experience also. Bearing this in mind, we think it is necessary for the UE to include the comparison result between the selected SSB and rsrp-ThresholdSSB threshold in the RACH report, as this could help network to know if the threshold rsrp-ThresholdSSB is set properly or not. Suppose a UE reports the following contents: 
· the selected SSB is lower than the threshold rsrp-ThresholdSSB
· tried N times of RACH process on the SSB A
· contention was not detected on the selected SSB A
From this piece of report, the network could know that threshold rsrp-ThresholdSSB might be set too high so that UE has chosen randomly an improper SSB for performing RACH procedure. On the other hand, if UE reports to the network the same contents except that the selected SSB is higher than the threshold rsrp-ThresholdSSB, the network could know that threshold rsrp-ThresholdSSB might be set too low so that UE has selected a SSB with unqualified measurement result for performing RACH procedure. As a result, we propose that RAN2 to agree to include comparison result between selected SSB and rsrp-ThresholdSSB threshold applied for RACH procedure in the RACH information report.   
Proposal 2: ask RAN2 to agree to include comparison result between selected SSB and rsrp-ThresholdSSB threshold applied for RACH procedure in the RACH information report.   
2.3 Elapsed time from the last measurement prior to the beam selection time
Generally, UE can only perform the RACH procedure towards the gNB when it finishes selecting a SSB according to the measurement results it has obtained. Suppose that the UE is in the mobility state, if the elapsed time from obtaining the last measurement to the beam (SSB) selection time is long enough, the UE might have moved from the coverage of the beam A where the measurement has been done to that of beam B where it performs the RACH procedure, which implies that the measurement result has become invalid potentially. As a result, the elapsed time from the last measurement prior to the beam selection time could be used as criteria for the network to justify if the RACH information reported by this UE makes sense.
Proposal 3: ask RAN2 to agree to include the elapsed time from the last measurement prior to the beam selection time in the RACH information report.   
3 Conclusions
In this contribution, following observations and proposals are made:
Proposal 1: ask RAN2 to agree to include information of UL carrier (SUL and/or NUL) applied for RACH procedure and the number of preambles sent on each tried carrier in the RACH information report.
Proposal 2: ask RAN2 to agree to include comparison result between selected SSB and rsrp-ThresholdSSB threshold applied for RACH procedure in the RACH information report.   
Proposal 3: ask RAN2 to agree to include the elapsed time from the last measurement prior to the beam selection time in the RACH information report.   
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The contents of the RACH information report comprise 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.








Include SSB related information consisting of SSB index and number of preambles sent for each tried SSB in the RACH information report.








