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1	Introduction
This paper focuses on the RACH optimization procedure for SON for the SI “Study on RAN-centric data collection and utilization for LTE and NR” approved in TSG RAN#80. RACH optimization was introduced as one of three SON features within the Rel.9 work item. The UE supporting the RACH information report could provide such information within a UE Information Response message. 
In RAN3 103 meeting, it was agree on the TP for TR 37.816[1], which captures the agreed SON use cases. In this paper, we will provide our views on the RACH optimization for NR.  

2	Discussion
The Random Access procedure is used for uplink synchronization. After the Random Access procedure is completed, the terminal can perform uplink communication with the base station. Similar to LTE, NR supports contention-based Random Access and contention-free based Random Access. In NR, RACH can be triggered in some new scenarios, such as RRC_INACTIVE transition, other SI request and BFR. In addition, in NR, preambles are divided per SSB, such that network could know which downlink beam UE would like to access during RACH procedure. Therefore, we think that RACH optimization requires new content to support the new features of NR.
For the contention-based Random Access process, there is a corresponding relation between SSB index and RACH opportunity in an SSB sending window. However, this relation is not one-to-one correspondence. An SSB index can correspond to one or more RACH occasions, and multiple SSB indexes may also correspond to a partial preamble in a RACH occasion. Given that different SSB indexes may have different number of users, Therefore, the performance of RACH contention on different SSBs is different. So we think that we should evaluate the performance of each SSB by calculating the number of random access attempts, the indication of contention failure and the number of preambles sent by each SSB, so that RACH resources and preambles can be adjusted among SSBs within a NR cell. The above SSB related information and SSB-ID should be reported in RACH report.
Proposal 1: The number of Random Access attempts, the indication of the contention failure and the number of preambles should be calculated for each SSB, and the above related information and the SSB-ID are reported in the RACH report.
The first step in the Random Access process is that the UE sends a random access preamble. There are 64 available preamble sequences on each cell, and the UE will select one of them (or specified by the eNB) to transmit on the PRACH. These sequences can be divided into two parts, one for contention based Random Access and the other for contention-free Random Access. For contention-based Random Access，the preamble sequence can be divided into two groups: group A and group B (group B may not exist). 
When an SSB index only corresponds to a part of the preamble in the RACH occasion, There will be both group A and group B. In this way, UE can choose either group A or group B. However, there is only one pair of group A and group B in a RACH opportunity when an SSB index corresponds to one or more RACH occasions.
Selection of group A and group B is defined in TS 38.321[2]:
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.
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B is configured:
4>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB; or
4>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-Msg3SizeGroupA:
5>	select the Random Access Preambles group B.
4>	else:
5>	select the Random Access Preambles group A.
3>	else:
4>	select the Random Access Preambles group A.
2>	else (i.e. Msg3 is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.
2>	select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group.
2>	set the PREAMBLE_INDEX to the selected Random Access Preamble.
NR has two types of UL-CCCH-Messages, one is 48Bit, the other is 64 bit. Considering the accuracy of recovering from RRC_INACTIVE state to RRC_CONNECTED, it is more reasonable to configure RRCResumeRequest1 by using 64 bit. The TB SIZE of the 64 bit MSG3 more likely to fall in group B. However, if the number of preambles in group A or group B is insufficient, this may cause the conflict between the UEs and then increase the access delay of the UE. Therefore, we think the number of UE selects the group A or group B should be counted and reported. According to the result, the network can automatically adjust the allocation of the number of preambles in group A and group B. For example, if UE seldom chooses group B, it can increase the number of preambles in group A to reduce the access delay for UE. 
Proposal 2: The number of UE selects the group A or group B should be counted and reported. NW can automatically adjust the number of preambles in group A according to the result.

3	Conclusion
In this contribution, the following proposals are proposed:
Proposal 1: The number of Random Access attempts, the indication of the contention failure and the number of preambles should be calculated for each SSB, and the above related information and the SSB-ID are reported in the RACH report.
Proposal 2: The number of UE selects the group A or group B should be counted and reported. NW can automatically adjust the number of preambles in group A according to the result.
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