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Introduction
In this document, we discuss how a RAN node handles NAS requests for CN overload.
Discussion
We think that the following two models of specification seem to be considered for handling of CN overload in 3GPP. As things stand, two models would be specified together in 3GPP. 
The figure 1 and 2 illustrate simplified signalling procedures of two models.
Model 1: NAS reject in CN 
1.     UE NAS initiates NAS procedure with delay tolerant indicator a.k.a. low priority indicator by sending NAS Request message to CN. 
2.     Due to CN overload, CN rejects NAS Request by sending NAS Reject message with wait time.
3.     UE NAS aborts NAS procedure and starts a backoff timer based on the wait time.
4.     Upon expiry of the backoff timer, UE NAS re-initiates NAS procedure by re-sending NAS Request message to CN.
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Model 1: NAS Reject in CN for CN overload
Model 2: NAS Reject via RRC Connection Reject/Release

1.     CN informs RAN about CN overload by sending Overload Start message.
2.     UE NAS initiates NAS procedure with delay tolerant indicator a.k.a. low priority indicator by sending NAS Request message that triggers RRC Connection Establishment.
3.     UE AS transmits RRC Connection Request or RRC Connection Request Complete message with the indicator.

4.     RAN rejects/releases the RRC Connection due to CN overload by sending RRC Connection Reject/Release message with Wait Time.
5.     UE NAS aborts NAS procedure and starts wait timer for backoff after indicator of Wait Time from UE AS.

6.     Upon expiry of wait timer, UE NAS re-initiates NAS procedure by re-sending NAS Request message to CN.

[image: image2.emf]UE

AS

RAN CN

RRC Conn. Reject/Release

[Time]

NAS

Request

NAS

Overload

Start

RRC Conn. Request/Complete

Abort

[Time]

NAS

Abort &

Backoff

NAS

Request

Reject 

due to CN 

overload


Model 2: NAS Reject via RRC Connection Reject/Release for CN overload
Someone could say that model 1 that has little impact on RAN2/3 would undermine need for model 2 because two models are used for the same purpose, i.e. CN overload, in different manners of signalling. However, we think that model 2 seems to be beneficial because of the following reasons:
1.   In case of model 2, NAS requests can be blocked in RAN and so NAS requests are not delivered to CN. Since CN is overloaded, it could be beneficial if NAS requests are blocked in RAN.
2.   From CN perspective, model 2 allows CN to reject a group of NAS requests just by using one message i.e. Overload Start message, while in case of model 1, CN should individually reject NAS requests by itself.
To take advantage of the benefits of model 2, we propose the followings for specification of the model 2:
1.   If RAN receives the request with the delay tolerant indicator, RAN should NOT pass the corresponding NAS request message to CN. If eNB passes the NAS request message to CN, there seems to be no benefit of using model 2 because upon reception of the NAS request, CN could reject the NAS request message in the CN level by itself without any help of RAN.
Proposal 1: If RAN receives the request with the delay tolerant indicator, RAN should NOT pass the corresponding NAS request message to CN.

2.   When CN requests RAN to reject all requests from a subcategory of UEs based on the indicator, CN should give wait time value range to RAN i.e. Overload Start message. RAN could use the wait time value range to set wait time for rejecting/releasing RRC connections. RAN would set different values of wait time for different UEs within the wait time value range.
Proposal 2: When CN requests RAN to reject all requests from a subcategory of UEs, CN should give wait time value range to RAN i.e. in Overload Start message, in order to help RAN calculate wait time.

Conclusion

In conclusion, we propose the followings:
Proposal 1: If RAN receives the request with the delay tolerant indicator, RAN should NOT pass the corresponding NAS request message to CN.

Proposal 2: When CN requests RAN to reject all requests from a subcategory of UEs, CN should give wait time value range to RAN i.e. in Overload Start message, in order to help RAN calculate wait time.
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