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1   Introduction
In RAN3 103 meeting, it was agree on the TP for TR 37.816 in [1], which captures the agreed SON use cases. 
In this contribution, we mainly analyses the NR new feature impact on RACH optimization.
2   Discussion
In NR system, the gNB configures the number of SSBs mapped to each PRACH occasion and the number of preambles linked to each SSB. The number of random access attempt and contention failure indication during a random access procedure should be counted on per SSB level in order to evaluate random access performance per SSB. So that RACH resources and preambles can be adjusted among SSBs within a NR cell.  

Proposal 1: The number of random access attempt and contention failure indication should be counted on per SSB level to enable RACH resources and preambles adjustment among SSBs.
Besides that, the SUL feature are introduced in NR, and the gNB may configure dedicated RACH resources to the UE for accessing through UL carrier and SUL carrier. The number of random access attempt and contention failure indication should be linked to the UL/SUL carrier where random access is attempted in order to evaluate RACH channel performance for UL and SUL separately. 

Proposal 2: The number of random access attempt and contention failure indication should be linked the UL/SUL carrier where random access is attempted.
In NR system, the gNB configures an RSRP threshold for the selection of the SSB/CSI-RS, if at least one of the SSBs/CSI-RSs with SS-RSRP above the threshold is available, then UE will select an SSB/CSI-RS with SS-RSRP above the threshold. Otherwise, UE will select any SSB/CSI-RS randomly. This abnormal case should be identified from other cases where the SSB/CSI-RS is selected beyond the configured threshold. Therefore, gNB should be able to obtain that the selected SSB is above or below the configured threshold so that the threshold can be adjusted to optimize the UL coverage of NR cell.

Proposal 3: The gNB should be able to obtain whether the selected SSB/CSI-RS is above or below the configured threshold so that the threshold can be adjusted to optimize the UL coverage of NR cell.
In addition, RRC configures separate PRACH resources for normal uplink and supplementary uplink carrier for random access. Exchange of PRACH configurations over Xn should be able to indicate the UL carrier type to neighbour node.

Proposal 4: Exchange of PRACH configurations over Xn should be able to indicate the UL carrier type to neighbour node.
3   Conclusion
In this contribution, the RACH optimization function is discussed and the following proposals are proposed:
Proposal 1: The number of random access attempt and contention failure indication should be counted on per SSB level to enable RACH resources and preambles adjustment among SSBs.
Proposal 2: The number of random access attempt and contention failure indication should be counted on UL/SUL carrier to enable RACH resources adjustment within UL/SUL carrier.
Proposal 3: The gNB should be able to obtain that the selected SSB/CSI-RS is above or below the configured threshold so that the threshold can be adjusted to optimize the UL coverage of NR cell.
Proposal 4: Exchange of PRACH configurations over Xn should be able to indicate the UL carrier type to neighbour node.
The corresponding TP is provided in section 5.
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5   Text Proposal

Start of change
5.5
RACH Optimisation
5.5.1
Use case description

Editor Note: capture the use cases description and benefits of the use cases
The RACH configuration has critical impacts on user experience and overall network performance. The RACH collision probability, and therefore access setup delays, data resuming delays from the UL unsynchronized state, handover delays, transition delays from RRC_INACTIVE, and beam failure recovery delays are all affected by the RACH settings. In addition, performing RACH on the most suitable downlink beam is also important and will avoid unnecessary power ramping and failed RACH attempts. This is beneficial both for the network as well as for the attempting device; it allows to avoid unnecessary interference in the network and, also, reduce the experienced delay and UE energy consumption. In NR, a new feature allows UE to change RACH resource during a RACH procedure, which lead to more complex behaviour.
The setting of RACH parameters depends on a multitude of factors, e.g.:

  -
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. 

The targets of RACH optimization are indicated as follows:

· Minimize access delays for the UEs under the coverage of popular SSBs 

· Minimize the delays for the UEs to request the other SIs

· Minimize the imbalance of UEs access delays on uplink (UL) and supplementary uplink (SUL) channel
· Minimize the beam failure recovery delays for the UEs in RRC_Connected.
· Minimize the failed/unnecessary RACH attempts on RACH resource before success.
Consequently, the RACH optimization function will attempt to automatically set several parameters related to the performance of RACH. 
Automatic RACH parameter settings can be enabled by collecting the RACH report from UE and by PRACH parameters exchange between gNBs. The mechanism and content of information report/exchange for RACH optimization in LTE could be the baseline whereas taking NR new features. e.g., beam, SUL, etc into account.
5.5.2 Solution description

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.
UE RACH report: 
The number of random access attempt and contention failure indication in UE RACH report are counted on per SSB and UL/SUL level.

The gNB should be able to obtain whether the selected SSB/CSI-RS is above or below the configured threshold to optimize the UL coverage.
PRACH parameters exchange over Xn: 
PRACH parameters of normal UL carrier and SUL carrier are exchanged over Xn separately. 

5.5.3 Conclusion
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