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Introduction
With congestion actions in LTE, we refer to actions to manage exceptional resource limitations. As means to manage overload, there are, e.g., 
· Connection Release 
· Connection Reject
· Access Barring, to limit new traffic
· Handover (to another cell/resource)
· Connection Reconfiguration (without mobility), to e.g. release or reconfigure existing bearers/flows
· Scheduling, to e.g. perform throttling of the data on existing bearers/flows
· Random Access Backoff

The following figure illustrates these different mechanisms and its possible relation to system load. 
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Figure 1: Access and Congestion control mechanisms

In this paper will will elaborate further on Connection Release and Connection Reject for NR.
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Release and Reject
In LTE, one possible congestion action is to release connections at overload situations.



Figure 2 RRC Connection Release
To use release procedures as tools for congestion actions, a QoS parameter ARP (Allocation-Retention Priority) is standardized and can be used to decide what bearers/flows to release at overload. The ARP parameter indicate both pre-emption capability and pre-emption vulnerability.
In 3GPP TS 23.501, ARP is introduced also for NR, providing similar indications for bearers/flows. With the presence of ARP indications we think that it is feasible to work with connection release as a congestion action also in NR.

Further, a complement or alternative to working with access barring to limit the inflow of new traffic is to reject requests.



Figure 3 RRC Connection Request
In LTE, the reject procedure follows Msg3 and in this situation, the only information that the network can base a reject decision on is the establishment cause. For NR, establishment cause has not been extensively addressed, but it is assumed that Msg3 or its equivalent in NR will also include some kind of establishment cause or reason for access. Thus we think that for NR, the Connection Reject will also be used as a congestion action.
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Wait-timers
For RRC Connection Reject in LTE, 36.331 describe the use of T302 and the extendedWaitTime:
except for NB-IoT, start timer T302, with the timer value set to the waitTime;
1>	if the UE is a NB-IoT UE; or
1>	if the extendedWaitTime is present and the UE supports delay tolerant access:
2>	forward the extendedWaitTime to upper layers;
Further, for RRC Connection Release, only the extendedWaitTime is applicable and is described as: 

2>	if the extendedWaitTime is present; and
2>	if the UE supports delay tolerant access or the UE is a NB-IoT UE:
3>	forward the extendedWaitTime to upper layers;
The extendedWaitTime was introduced having in mind machine-type-communication and delay-tolerant access, when there was a desire to introduce longer wait-times. For NR, we think that the waitTime and the extendedWaitTime could be harmonized and one parameter could be specified and applicable generally, for example with the range similar to the extendedWaitTime value, to also support delay tolerant services. The same waitTime value could be used both from an RRC perspective as well as to forward to upper layers.
[bookmark: _Toc477949039][bookmark: _Toc478109420][bookmark: _Toc478116984][bookmark: _Toc478117033][bookmark: _Toc478161558][bookmark: _Toc481776430][bookmark: _Toc481777018][bookmark: _Toc481777161][bookmark: _Toc485418242]Speficy only one waitTime parameter for NR, applicable for all types of services to be included in RRCConnectionRelease and RRCConnectionReject.

Conclusion
In this paper, we have discussed the applicability of different congestion actions in NR.
In section 2 we made the following observations:
Observation 1	NR can use Connection Release and Reject as congestion tools in a similar way as in LTE

Based on the discussion in section 2 we propose the following:
Proposal 1	Speficy only one waitTime parameter for NR, applicable for all types of services to be included in RRCConnectionRelease and RRCConnectionReject.
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