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1 Introduction

In RAN2 NR ad-hoc #1801, the following agreements on prioritized random access were made:
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

This contribution discusses uses cases for prioritizing random access triggered by data and a method to configure it by dedicated signaling.
2 Discussion

In the current agreement, handover and BFR have been classified as high-priority access events. And no event in RRC Idle mode is considered for prioritization. It has not been discussed yet if random access triggered by data in RRC Inactive and RRC Connected modes should be prioritized or not. 
We do see use cases where data from delay-sensitive applications can benefit from prioritized random access. The following is some of the examples:
· In RRC Inactive mode, when new data arrives, UE first performs random access to return to RRC Connected mode before it can transmit the data. For delay-sensitive applications, the latency of this transition is important, because it directly affects the overall latency of data. Therefore, operators may want to optimize it for those types of applications. One of such examples is industrial-control sensors that are used to monitor manufacturing operations or processes. During most of the time in their operations, those sensors do not need to report data back to or receive data from its central controller. But when a hazard or error event is detected, they need to quickly report the event to the controller. Within the current LTE/NR MAC framework, those sensors have to operate in RRC Connected mode, in order to meet the latency requirement when error events occur. RRC Idle mode can’t be used because it may take UE too long to perform regular random access to switch to RRC Connected. However, it is very power inefficient for UE to stay in RRC Connected mode while it has no data to send most of the time, even if it operates in C-DRX mode. On the other hand, if state transition between RRC Inactive and RRC Connected is fast enough, the sensors can spend most of their time in RRC Inactive to conserve energy and switch to RRC Connected only when there is urgent data to send. This is where prioritized random access can help ensure low access latency for the application.
· In RRC Connected mode, when new data arrives but time alignment timer is not running, UE has to perform random access to obtain its timing advancement from gNB, before it can use its PUCCH configuration to request grants. Again, for delay-sensitive applications, the latency of this step is important, because the faster it can be done, the sooner UE can start transmitting the data. Otherwise, to meet the latency requirement of delay-sensitive application, UE has to make periodic uplink transmissions to maintain uplink timing alignment all the time even when there was no traffic. That results in not only a waste of radio resources but also poor battery life of the UE. The example we gave earlier can also be used to explain this point. If those industrial-control sensors stay in RRC Connected mode and operate with C-DRX enabled, to save power they need to use long DRX cycles as they do not exchange data most of the time. If the DRX cycle is longer than time alignment timer, when they interrupt a DRX cycle to send urgent data, they have to perform UL sync first. And this step has to be completed as quickly as possible, to meet the latency requirement. Again, prioritized random access can help achieve that. 

Therefore, based on our experience in working with delay-sensitive applications, we think that in both RRC Idle and RRC Connected modes it is useful to have the option of giving prioritized access to requests triggered by data from delay-sensitive applications. 
Observation 1.  Delay-sensitive applications can benefit from prioritized access in both RRC Inactive and RRC Connected modes.

If the above observation is agreeable, then the next question is how to signal or configure priority for random access triggered by data. One approach is to advertise a mapping between indicator(s) of data’s latency requirement (e.g. 5QI) and its access priority. However, this idea was rejected by a number of companies during the offline discussion in RAN2 NR #1801, based on the concern that this mapping would consume more space in already crowded SIB1. To address their concern, we thereby propose a different approach that would require no broadcast in System Information. The details of this solution are as follows:

· Network has the option to use dedicated signaling to configure a radio bearer to have high access priority. This configuration can be performed, for instance, during the initial establishment of the radio bearer. If a radio bearer is not configured, then it uses low access priority as default.
· If a radio bearer is configured with high access priority, then any random access triggered by new data in that radio bearer uses the same preamblePowerRampingStep and follow the same backoff indication as that used by other high-priority events (i.e. HOs and BFRs).  
· Once access priority is configured for a radio bearer, it is persistent through RRC Connected and RRC Inactive modes, i.e. this configuration is retained when UE switches between the two modes. 
· Network has the option to further specify the coverage area of this configuration, i.e. whether it is limited to a cell, a tracking area, etc. If a UE is in RRC mode while moving out of the specified coverage area of this priority, the priority is cleared.
Proposal 1.  Network can configure access priority of a radio bear through dedicated signaling (e.g. during its establishment), which is retained during the existence of the bearer.

Proposal 2.  Network can further specify the coverage area of this priority, i.e. when a UE is in RRC Inactive mode while moving out of the specified coverage area, the priority is cleared, unless network reconfigures it.
3 Summary
Based on the above discussion, we’d recommend RAN2 discuss and accept the following observation and proposal:
Observation 1.  Delay-sensitive applications can benefit from prioritized access in both RRC Inactive and RRC Connected modes.
Proposal 1.  Network can configure access priority of a radio bear through dedicated signaling (e.g. during its establishment), which is retained during the existence of the bearer.

Proposal 2.  Network can further specify the coverage area of this priority, i.e. when a UE is in RRC Inactive mode while moving out of the specified coverage area, the priority is cleared, unless network reconfigures it.
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