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1. Introduction
In recent RAN3 meetings, most companies proposed to follow the LTE mechanism when specifying NR RACH optimisation, as well as some necessary enhancement considering NR new features. In this contribution we briefly discuss the impact of NR new feature, while emphasise DC scenario as well.

2. Discussion
In recent RAN3 meetings, there were a few contributions which mentioned the RACH optimisation. The majority of them mainly focus on the impact from NR new features, such as the beam and SUL. We generally agree with the opinion to include this information into the RACH-related report, in order to achieve more precise RACH optimisation, as the RACH configuration can be adjusted per beam and per UL / SUL.
Proposal 1: It is proposed to take beam and UL / SUL into consideration when specifying RACH optimisation.
In addition, we think the DC scenario should also be taken into consideration. In LTE we missed the opportunity to work systematically on SON after the LTE DC is specified, due to its rare deployment. In networks related with NR, on the other hand, it seems that the DC feature is much more possible to taken into use, and thus should be taken into account when optimising the network.
There are three scenario needed to be discussed in DC scenario related to UE RA report. A good example to facilitate the analysis is the procedures which involves SN addition (e.g. DC establishment, SN change, handover)

1. The UE successfully performs the RA procedure with the SN, and has SRB3 with the SN. In this scenario the SN can request the UE to provide the RA report directly on SRB3, which is similar to standalone scenario.

2. The UE successfully performs the RA procedure with the SN, while does not have SRB3 with the SN. The SN will now find that it has no method at all to trigger this MDT procedure. Some enhancements need to be done to cover this use case.

3. The RA procedure with the SN fails. Either the UE or the SN may wish the UE to provide a failure report, including some RACH-related information, toward the SN. When and how to trigger the report procedure needs to be discussed. In addition, the SN may have different policy when processing DC related random access procedures. Addition of an SN may tolerant a longer access delay than the case of handover, while in SN change the requirement tend to be the same as handover. It is useful for the corresponding node to distinguish the RA scenario before further optimisation, especially for the case that the corresponding node has different policy for different RA scenario while has already deleted the UE context when the RA procedure failed.
Proposal 2: It is proposed to also consider MR-DC cases for RACH Optimization.
Proposal 3:It is proposed to send a LS to RAN2 to trigger the discussion on RACH Optimization.
3. Conclusion
Proposal 1: It is proposed to take beam and UL / SUL into consideration when specifying RACH optimisation.
Proposal 2: It is proposed to also consider MR-DC cases for RACH Optimization.

Proposal 3:It is proposed to send a LS to RAN2 to trigger the discussion on RACH Optimization.
4. TP for TR 37.816
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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.
Solution on Rach Optimization could take LTE solution as base line with the following two new features considered
1) Take beam and UL / SUL into consideration when specifying RACH optimisation.
2) Consider MR-DC cases for RACH Optimization.
5.5.3

Conclusion
Soltution on Rach Optimization should take LTE solution as base line with new features in NR considered including Beam,UL/SUL and MR-DC
The detailed information that should be reported from UE to network could be discussed in RAN2 in normative phase based on the trigger from RAN3
4.1.1 5.5.3 
Conclusion
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