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Introduction

RACH OPTIMIZATION(RO) as one of the prioritize scenario has been identified in new WI[1].

Similar as solution in LTE ,RACH optimization in NR is realized by UE providing RACH related information report to the NG RAN node, and by exchange of PRACH configuration of normal UL carrier and SUL carrier between NG RAN node.

The solution for RO splits into two parts.RO solution part 1 is UE providing RACH related information report.RO solution part 2 is exchanging of PRACH configuration.

This contribution provides our consideration on first part, that is how does UE provides RACH related information and how does NG-RAN,especially in case of CU-DU split, takes into account the information and other node information, to achieve an optimized RACH configuration.
Discussion
: RACH information report in non split architecture
The target of RACH optimization is to re-setting RACH related parameters. The gNB makes the final decision on these parameters based on multiple factors. The factors are listed below [2]:
  -
the uplink inter-cell interference from the Physical Uplink Shared Channel (PUSCH),

-
RACH load (call arrival rate, HO rate, tracking area update, RRC_Inactive transition rate, the request for Other SI, the beam failure recovery, traffic pattern and population under the cell coverage as it affects the UL synchronization states and hence the need to use random access), 

-   uplink (SUL) and supplementary uplink (SUL) imbalances,
-
PUSCH load, 

-
the cubic metric of the preambles allocated to a cell, 

-
whether the cell is in high-speed mode or not, 

-
uplink (UL) and downlink (DL) imbalances. 

Based on the information in gNB (non-split architecture), gNB aware the in-optimized situation of RACH resource. Then gNB selects UEs to retrieves RACH information reports and takes these information into account. Based all above information, gNB able to identify which parameter(s) should be modified. For example, gNB may change RACH preamble related parameter (e.g. totalNumberOfRA-Preambles in SIB1, ssb-perRACH-OccasionAndCB-PreamblesPerSSB in SIB1). For another example, gNB may change RACH backoff parameter (e.g. PREAMBLE_BACKOFF in MAC ).Based on the above analysis,no specification impact for RACH information report in non-split architecture NG-RAN node.
Observation:No specification impact for RACH information report in non-split architecture NG-RAN node.

RACH information report in split architecture
Thing is different in case split architecture. Information exists in CU and DU. There are two approaches on the table .

Approach 1: DU acquires RACH information report and sets RACH related parameters 
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Figure 1: procedure of Approach 1 
Approach 2: CU acquires RACH information report and sets RACH related parameters
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Figure 2:procedure of Approach 2
Regarding approach 1,there are several issues to be considered:

Issue 1: How does CU know when to retrieves UE RACH information report for which DU.

As explained in section 2.1, if a DU aware in-optimized situation of RACH resource, it may trigger RO function. But DU does not able to selects UE and retrieves UE report. On the other side, CU which connects to DU does not necessary to aware the in-optimized situation of RACH resource in DU.
Issue 2: Signalling impact of UE information report on F1 AP .

If CU acquires many UE ‘s report and relay to DU, the signalling overhead in F1AP due to UE’s reports need to be consider. While it is not issue for approach 2, since CU filter UE ‘s report and offers one final result to DU.
One concern raises for this approach is DU may not able provide optimized RACH parameter from system point of view. It is because DU does know RACH running situation on neighbor DU.While it is not the issue for approach 1, since CU able to acquire all information of DU and its neighbor.  
Another concern raises for machine learning technology in near future. It is nature to locate machine learning technology in CU. If all the information sends to DU and DU makes the final decision, then software in CU does not receive much training and not able to improve better RO algorithm. 

Based on the issue 1&2 and the concern on machine learning technology, it is propose to select approach 2.
Proposal :DU provides RO assistant information and CU offer optimized RO parameter to DU.
3. Conclusion

In this contribution , the observation and proposals are:
Observation:No specification impact for RACH information report in non-split architecture NG-RAN node.
Proposal 1:DU provides RO assistant information and CU offer optimized RO parameter to DU.

Proposal 2:Corresponding CR provided in [4].
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