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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. Two elements on which RACH optimization is based is reporting of RACH-related parameters by the UEs and communication of relevant parameters between eNBs. The existing LTE reporting mechanism captures several important elements that a RACH report must contain. Also, in LTE eNBs exchange PRACH configuration information. The objective of this paper is to shed light on the possibilities offered for Random Access by NR systems and further provide text proposal on the RACH solution for NR. 
2	Discussion
Following the email discussion, the solution for RACH optimization in 5G is expected to use the RACH solution for LTE as baseline. As a starting point for Rel-16 discussions, one way forward is to capture the solution text in TR 37.816 based on LTE stage 2 description and adapt it for the purpose of NR by including support for specific NR functionalities. 
In LTE, RACH optimization is supported by UE reporting information and by PRACH parameters exchange between the eNBs. This concept can be reused for NR. However, NR offers a highly dynamic environment with a variety of new features such as more flexible beam configurations at the network side which need to be taken into account. 
2.1 RACH Reporting mechanism in NR
In LTE, network can poll a UE to report measurement information through a UEInformationRequest message. Specifically, the network can poll a UE to collect history information of RACH attempts and report corresponding information to the network. We believe that this UE measurement polling mechanism can also be suitable in NR.  
Proposal 1: We propose to use the LTE poling procedure where the network requests RACH measurements from a UE as our baseline.
2.2 RACH Report in NR
An important element in RACH optimization is the RACH report. The network can configure a UE to report to the network information regarding the outcome of its LTE RACH procedures [1]. We expect this procedure to be ported to NR. To further optimize the RACH function, the RACH report needs to be enhanced with the new features that NR offers. 
Observation 1: The NR RACH report is assumed to be based on LTE and enhanced with some new NR specific features.
In LTE, a UE reports the number of preambles sent until successful RACH completion. This is important information for the network to reconfigure its RACH parameters (e.g., RACH resource, RACH configuration, power ramping parameters, etc.) if for example a RACH access performs poorly and requires a large number of retransmissions to succeed. 
Proposal 2: Keep the following mechanism in NR: For each RACH resource for which the UE has performed RACH access the UE reports the number of RACH preambles sent until successful RACH completion.
In LTE, if contention resolution is not successful then contention resolution failure is indicated in the RACH report. This indicates that the reason behind the RACH failure is transmission of a preamble by multiple UEs which led to one or more collisions. This information can help the network reconfigure its RACH resources to avoid such collisions.  
 Proposal 3: Keep the following mechanism in NR: For each RACH resource for which the UE has performed RACH Access the UE reports when contention resolution failure is decided.
One of the fundamental differences in NR is that a cell may transmit over a large number of downlink beams. In NR, each RACH occasion is associated with a number of SSBs. Given that different SSB indexes may have different number of users, RACH contention and hence performance over different SSBs is different. Thus, RACH reporting in NR must be done on a per SSB index basis. 
Proposal 4: For each RACH resource for which the UE has performed RACH Access the UE reports the beam identification (ssb-id) 
2.3 PRACH parameters exchange between gNBs
Besides the measurement information received by different UEs through RACH reporting, RACH optimization can further exploit information exchanged between gNBs over the Xn interface. In LTE, PRACH Configuration IE can be exchanged during the X2 SETUP message exchange between two eNBs or during the ENB CONFIGURATION UPDATE procedure as part of the Served Cell Information IE. The PRACH Configuration IE in LTE provides information that is useful for the eNBs to coordinate their RACH resources and transmissions and assist neighbouring eNBs to avoid causing interference to each other from RACH transmissions. Such information includes for example the root sequence index, frequency offset and high speed flag used at a cell for the generation of preambles and the PRACH configuration index used at a cell. We believe that this information is also useful to be exchanged among gNBs in NR. 
Proposal 5: We propose that gNBs exchange over the Xn interface NR PRACH configuration information for RACH optimization.
 
6	Conclusion
In this contribution, we made the following proposals and observations:
Proposal 1: We propose to use the LTE poling procedure where the network requests RACH measurements from a UE as our baseline.
Observation 1: The NR RACH report is assumed to be based on LTE and enhanced with some new NR specific features.
Proposal 2: Keep the following mechanism in NR: For each RACH resource for which the UE has performed RACH access the UE reports the number of RACH preambles sent until successful RACH completion.
Proposal 3: Keep the following mechanism in NR: For each RACH resource for which the UE has performed RACH Access the UE reports when contention resolution failure is decided.
Proposal 4: For each RACH resource for which the UE has performed RACH Access the UE reports the beam identification (ssb-id) 
Proposal 5: We propose that gNBs exchange over the Xn interface NR PRACH configuration information for RACH optimization.
It is proposed to agree on the TP in annex of this paper.
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Annex	- TP for TR 37.816
NB: The proposed solution description text is based on description in TS 36.300.
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Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
RACH optimization is supported by UE reporting of RACH related information and by PRACH parameters exchange between gNBs.
UE reported information
UEs which receive polling signalling (e.g., UEInformationRequest in LTE), collect history information of RACH attempts and report the information below to the gNB:
· For each RACH resource for which the UE has performed RACH Access the UE reports:
· Beam identification (ssb-id) and frequency (NR AFCN)  
· Number of RACH preambles sent until successful RACH completion
· Contention resolution failure

PRACH parameters exchange between gNBs
gNBs exchange over the Xn interface NR PRACH configuration information for RACH optimization.
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