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1   Introduction
While pre-emption is an existing feature, the specifications have not supported the ability to measure and report on pre-emptive actions by the RAN.   With major initiatives to update and improve Public Safety communications systems, the need has ascended to be able to report on pre-emption actions and conditions.    Under certain network conditions in a public safety incident area, the pre-emption of low priority bearers by high priority bearers, is a requirement.   This is in order to guarantee mission critical high speed data, video, and voice services for first responders.   This requirement is now part of First Responder Network Authority (FirstNet), an independent authority within the U.S. Department of Commerce.   Accordingly, we must have the ability to report pre-emption action and amplitude to authorities.    
Additionally, beginning in Rel-11 and Rel-12, 3GPP standards have provided the procedures to report the RAN/NAS failure/abnormal condition cause codes and the current User Location Information towards the Packet and IMS Core.   This enables LTE operators to monitor E-UTRAN performance and analyze the user experiences.  Thus, the QoE KPIs can be derived from the SGW-CDR, the PGW-CDR and/or the IMS-CDR.  This is one of the critical cornerstones in 3GPP standards that helps an operator to monitor the user end-to-end Quality of Experience in the 3GPP network. 

Accurate measurements and reporting heavily depends on the E-UTRAN ability to provide an accurate RAN cause to describe the varying types of abnormal scenarios encountered.  Pre-emption introduces another E-RAB release scenario, i.e., a low priority E-RAB release due to being pre-empted by a high-priority bearer requested by a high priority user.  There should be an explicit RAN cause to indicate “pre-emption” in order for the core network CDRs to accurately calculate the related QoE KPIs and record IMS service charging details. This explicit RAN cause is not currently available on the S1AP interface defined by TS 36.413. 

Therefore, we are proposing to add a new RAN cause value to explicitly indicate that an E-RAB or S1 release is due to the RAN pre-emption action. 
2   Problem Statement
With Public Safety services now being supported by LTE networks, in some scenarios there is a need to utilize and report on the pre-emption capability in the operator’s network to guarantee the services for high priority Public Safety Responders. This means a lower priority bearer may be pre-empted by the high priority bearer. Or a RRC HPA access may pre-empt an RRC connection with normal access types or low priority access types.  In the meantime, the operator also needs to monitor the performance of the network, understand the end user QoE, and collect proper IMS service charging records due to the pre-emption actions. Hence, the operator needs a way for the network to clearly and unambiguously identify that a bearer release is due to the pre-emption actions. Currently, there is no defined cause value explicitly identifying the pre-emption action in the S1AP specifications, TS 36.413.  Thus, it is very difficult for the operator to clearly identify whether a bearer release is due to the intentional pre-emption action by the operator’s network policy or by other reasons. In turn, this hinders accurately analysing the end user QoE for both the low priority user and the high priority user.  

3   Proposal
In order to address the problem described above, we believe the most straight forward way to address this is to add an additional S1AP cause value to the list of Radio Network Layer values in TS 36.413, to explicitly identify the pre-emption action in the eNB. This S1AP cause value may be used in the “E-RAB Release Indication” and “UE Context Release Request” messages, when the E-RAB release or the UE Context release in the eNB is due to the pre-emption action by a high priority bearer.     
Proposal: Add a new S1AP cause value to explicitly identify the pre-emption action in the eNB.     
A  CR proposing a new cause value, is supplied in [3].  
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