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1	Introduction
RAN2 AH#3 defined new requirement on random access procedure [2] to increase overall efficiency and reduce failed Random Access attempts rate:
Agreements:
The following cases will apply prioritized RACH procedures (if configured)
1.    Handovers using contention-based access 
2. BFR recovery 
The set of parameters for prioritization include 
•	powerRampingStep and Backoff Parameter
Idle mode will not be discussed in Rel-15
The agreements aim to allow prioritized Random Access procedure in two cases, i.e. handover and beam failure recovery, that incur Control Plane support. RRC signalling have not been clarified yet, hence in this contribution, we discuss detailed implementation of procedures required to realise the requirements.
2	Prioritized Random Access in BFR
Modelling of the Random Access procedure for Beam Failure Recovery has been concluded in RAN2 AH#3 with a few relevant points in context of the prioritized Random Access:

- powerRampingStep-BFR are applied only for contention free BFRR preamble

- RA for beam failure recovery should have priority over other RA for RRC_Connected UE
 
=>	Leave up to UE implementation 

=>	RAN2 assumes that the same set of RA parameters are used but different values can be configured  

Accordingly, the endorsed TS38.321 CR in [3] implements Random Access procedural steps that allow applying power ramping step for beam failure recovery request (i.e. preamblePowerRampingStepBFR) using contention-free Radom Access Preamble. Given the contention-free nature, MAC will not apply PREAMBLE-BACKOFF, thus the Backoff parameter agreed in a set of ‘prioritized’ RA procedure parameters is not applicable for BFR.
Observation 1: Backoff parameter is not applicable for beam failure recovery request.
The contention-free approach and agreement to leave RA for beam failure recovery priority over the other RA up to UE implementation directly serve the purpose to prioritize RA. 
Proposal 1: preamblePowerRampingStepBFR: the power-ramping step for beam failure recovery request using contention-free Random Access Preamble serve the purpose of prioritizing Random Access.
Technically, endorsed CR to TS38.321 in [3] implements the functionality. The remaining gap that needs to be fulfilled  to apply prioritized Random Access in BFR is aligned RRC signalling. Currently, BeamManagement parameters in TS38.331 v1.0.1 convey beamFailureRecovery SEQUENCE that will be relevant part of RRC configuration, referred by TS38.321. preamblePowerRampingStepBFR is agreed MAC parameter, thus we propose to adopt it into RRC specification.
Proposal 2: RRC BeamManagement parameters convey preamblePowerRampingStepBFR that configures power ramping step for beam failure recovery request.
3	Prioritized Random Access in HO
With prioritized Random Access in HO, the aim would be keep continued UE configuration and specifically prioritize random access in the target cell. For HO using contention-based access, applicability of both parameters (i.e. powerRampingStep and Backoff Parameter) makes sense. 
The two parameters settings are possible by regular RRC context handling during Handover preparation via dedicated RACH configuration. Realisation of the approach involves mainly RRC signalling.  The RRC IE RACH-ConfigDedicated used to specify the dedicated random access parameters will serve the purpose. But applicable parameters should be possible to be set differently compared to the source cell, with prioritized set of RA parameters via RRC signalling. E.g. :
- powerRampingStep and Backoff Parameter in rach-ConfigDedicated applying exceptional values, not applicable otherwise, or
- rach-ConfigPrioritzed applying only for the recognized UEs (for simplicity backoff parameter can apply fixed value Backoff Parameter=0 )
Proposal 3: To prioritize Random Access in HO, RRRC signalling (RACH-ConfigDedicated) allows applying to power-ramping and backoff parameters exceptional values, not applicable otherwise.
In our understanding, to initiate any prioritized configuration of the Random Access procedure to the UE during HO, the UE configuration from the source cell needs to be recognized as applicable for prioritized Random Access in the target cell. The source gNB needs to indicate the need for special treatment for the UE over the Xn-AP to the target gNB, to decide whether to provide higher priority RA parameter. The UE should get tuned and prioritized parameters for RA procedure in the HO command issued to the UE.
Observation 2: A recognition of the need to apply more reliable RA procedure is required in HO preparation phase.
To facilitate the recognition, proposals on adding DRB characteristics and its linkage to QCIs were made. This will however introduce complex requirements towards UE (interlayers interactions MAC-RRC-NAS), as well as towards Network to implement mapping among diverse characteristics of the access attempt and selected high priority services, eventually leaving handling the method to implementation. Its also important to respect exiting NR service requirements  (TS 22.261) and avoid introducing conflicting policies.
Hence, the standardized way to identify UE (importance) for Prioritized Random Access should mitigate specifications impacts and be relatively simple. For instance, the recognition  could be based on the UE buffered data (e.g.latest status reported by the UE for uplink and as known by the gNB for the downlink). This make use of available information and provides easy standardized way to define determining factor to decide whether to prioritize the UE by providing high priority RA parameters. E.g. only to prioritize the UEs with buffered data. 
Proposal 4: RACH prioritization is associated with buffered data and passed in HO request.
Such differentiation based on DRB characteristics and linkage to QCI would only be needed for HO as SR cannot be used for HO and it can be transparent to the UE. For other RA cases, e.g. triggered by UL data arrival, it would not be needed since we have already designed sophisticated SR mechanisms to distinguish different services and SR failure is rare enough that does not require any special treatment.
4	Conclusions 
Observation 1: Backoff parameter is not applicable for beam failure recovery request.
Proposal 1: preamblePowerRampingStepBFR: the power-ramping step for beam failure recovery request using contention-free Random Access Preamble serve the purpose of prioritizing Random Access.
Proposal 2: RRC BeamManagement parameters convey preamblePowerRampingStepBFR that configures power ramping step for beam failure recovery request.
Proposal 3: To prioritize Random Access in HO, RACH-ConfigDedicated allows applying exceptional values to power-ramping and backoff parameters, not applicable otherwise.
Proposal 4: RACH prioritization is associated with buffered data and passed in HO request.
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