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1 Introduction

In RAN2 #97bis, the following agreement has been reached on random access:
	Agreements on Random Access:

-
The random access procedure in NR is supported at least for the following events:

(1)
Initial access from RRC_IDLE;

(2)
RRC Connection Re-establishment procedure;

(3)
Handover;

(4)
DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";

(5)
UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

(6)  Transition from RRC_INACTIVE to RRC_CONNECTED

-
In NR the random access procedure on SCell can be supported if multiple TAs are supported as in LTE
-
The random access procedure in NR is performed on at least PSCell upon SCG addition/modification, if instructed, or upon DL/UL data arrival during RRC_CONNECTED requiring random access procedure. The UE initiated random access procedure is only performed on PSCell for SCG as in LTE
-
There is at most one Random Access procedure ongoing at any point in time in a MAC entity.  FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization


This contribution proposes a converged solution to support prioritized random access for NR by parameterization of the LTE baseline procedure. 
2 Discussion  
2.1 Need for prioritized random access across UEs

In LTE, all UEs perform the same random access (RA) procedure with the same set of configured parameters, irrespective of the purpose of an access request.  No differentiation or prioritization is supported.  
Observation.  LTE does not support prioritized random access across UEs.
Over the last few meetings, many companies have proposed that NR should support some form of prioritization in RA ([2]
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[11]). This prioritization is motivated by the need to support a broader set of service requirements across more verticals and improve robustness of the system. For example,
· Access requests triggered by certain RA events should have higher priority than others. For example, a request triggered by RRC connection re-establishment should be handled with shorter delay than, say, a request triggered by a UE trying to get initial access [2] [6][8].   
· Accesses in different stages of the RA procedure may need to have different priorities. For example, an access request after several failed attempts should be given higher priority than those that were just initiated [2]

 REF _Ref487586713 \r \h 
[4].
· Multiple services and network slicing are going to be supported in NR.  Different services may have different performance objectives for RA. For example, eMTC may want to minimize the amount of energy consumed by RA procedure, instead of access delays.  For network slicing, a key feature is to provide differentiated transport services over the same physical network.  One aspect of the differentiated services may include differentiation during access to network.  For example, a premium user group may require faster access and higher success rate than general users [5].    
Proposal 1.  NR should support prioritized random access across UEs based on service requirements or triggering events.
2.2 Procedures to support prioritized random access across UEs

In addition, all these proposals share a common view that this prioritization can be supported through parameterization of the baseline RA procedure.  This approach allows a common procedure to be used for all types of access requests. In addition, it does not require partitioning of PRACH resources, which makes it more scalable and simpler to implement.
Proposal 2.  Prioritized random access can be implemented through parameterization of the baseline procedure.
The set of RA parameters that are considered for prioritization include the following: 

· Initial value of Backoff Parameter Value. We think that differentiation in backoff can help reduce access latency for high priority access events. And it can also help better distribute access load among different types of access events. 
· powerRampingStep. We think that having differentiation in power ramping steps can help reduce random access latency and increase access success ratio, especially for high-priority access requests. As long as this differentiation is tightly controlled by network, its benefits can outweigh the potential impact on additional interference it may introduce. 
Proposal 3.  The set of parameters for prioritization include powerRampingStep and initial value of Backoff Parameter Value. 
A UE should adjust its Backoff Parameter Value after gNB sends a RAR with Backoff Indicator, based on the type of its access request. The exact method for the priority-based adjustment is FFS. Just to illustrate the idea, one possible scheme is that gNB still sends a single Backoff Indicator to all UEs, as in the baseline. But different UEs, based on their own priorities, may calculate a different offset on top of the signalled backoff interval. Another possibility is to include multiple Backoff Indicators in a RAR for different priorities [10]. 
Proposal 4.  The Backoff Parameter Value is adjusted differently for different types of access requests, after gNB sends a RAR with a Backoff Indicator. The method for priority-based adjustment is FFS.
Different types of random access events can be assigned with different priorities and be associated with different set of access parameters. It is FFS how priorities are assigned to different types of events, and how this assignment is configured (e.g. defined in the specification). The following is an example just for the purpose of illustrating the idea:
· For RA events in the control plane, which include RRC connection re-establishment, handover, SI request and beam recovery, their access priority levels can be assigned based on their relative urgency, or they all are assigned to the highest priority.

· For RA events in the user plane, which are triggered by new data arrivals when UE is in either RRC_IDLE or RRC_CONNECTED mode, access priority level can be associated with the scheduling priority or QoS requirements of the data. More specifically, 
· If UE is in the RRC_CONNECTED mode, the access priority level can be assigned based on the priority of the logical channel that triggered the request;

· If UE is in the RRC_IDLE mode, the access priority level can be assigned based on the QoS indicator of the data. 
It is FFS how to configure the association between random access priorities and random access parameters. For example, network may configure such an association dynamically by advertising in RACH related SIBs.
Proposal 5.  Different types of random access events are prioritized and associated with different sets of selected random access parameters.
Proposal 6.  FFS how to assign priorities to different types of random access events and configure the association between random access priorities and random access parameters.  
3 Summary
Based on the above discussions, we recommend RAN2 to discuss the following observations and proposals: 
Observation.  LTE does not support prioritized random access across UEs.
Proposal 1. NR should support prioritized random access across UEs based on service requirements or triggering events.
Proposal 2. Prioritized random access can be implemented through parameterization of the baseline procedure.      
Proposal 3. The set of parameters for prioritization include powerRampingStep and initial value of Backoff Parameter Value. 
Proposal 4. The Backoff Parameter Value is adjusted differently for different types of access requests, after gNB sends a RAR with a Backoff Indicator(s). The method for priority-based adjustment is FFS.
Proposal 5. Different types of random access events are prioritized and associated with different sets of selected random access parameters.

Proposal 6. FFS how to assign priorities to different types of random access events and configure the association between random access priorities and random access parameters.        
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