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1
Introduction

This paper discusses the potential UE detach due to EPS QoS enforcement and solution options. The discussion is based on the following specs in TS23.401:

Spec 1: All the bearers between a UE and a PDN use one PDN IP address. 

Spec 2: UE Attachment is UE registration or UE detachment is equal to UE de-registration 

Spec 3: There is a default bearer (non-GBR) between a UE and a PDN for always-on IP connectivity.

2
Discussion

In TS23.401 [1] (and TS23.402 [2]), it is specified that a UE can be detached by the UE request and/or by the network. When detached by the network it would be initiated by the MME due to signal loss or by the HSS/AAA.   
Besides, per QoS rules specified in TS23.203 [3] that under congestion conditions it is possible that the UE’s pre-determined priority needs to be used by the PCRF or the PGW to resolve conflicts where the activation of all requested active PCC rules for services would result in a cumulative authorized QoS to exceed the total bandwidth of the APN. In this case the PCRF or the PWG can determine whether the deactivation of any one or more such rules and allow the higher priority PCC rule to be activated while ensuring the resulting cumulative QoS does not exceed the total bandwidth of the APN. If such a decision can be made,  the PCRF or the PGW can resolve the conflict by deactivating those selected PCC rules with lower priorities (or deactivate the lower priority bearer connections) and accepting the higher priority service for the APN server.  

This QoS enforcement function is presented in the PCRF or PGW initiated bearer deactivation procedure in section 5.4.4.1 of TS23.401 [1]. The procedure can be used to deactivate a dedicated bearer or deactivate all bearers belonging to a PDN address.

Per Spec 1 as this procedure can be used to deactivate all bearers belonging to a PDN address, this implies that this procedure can deactivate both dedicated and default bearers for a UE to a PDN.
Per Spec 2 if all the bearers from all PDNs belonging to a UE are released, the UE could go to the deregistered state or detached. 

Per Spec 3 as the purpose of using default bearer for UE to PDN connection in EPS is to maintain the UE always-on IP connectivity. The potential UE detach from QoS enforcement is undesirable.
3. 
Undesirable EPS QoS Enforcement Initiated LTE UE Detach Prevention 
To prevent the undesirable UE detachment caused by the QoS enforcement, we propose to modify the in the PCRF or the PGW initiated bearer deactivation procedure in 5.4.4.1 with following 2 options: 

Option 1: 

Specify the EPS QoS rules for the PCRF or the PGW initiated bearer deactivation procedure trigger to protect the always-on IP connectivity: 

(1) The procedure can be triggered only for dedicated bearer deactivation, or 

(2) The procedure can be triggered for both default and dedicated bearer deactivation subject to always-on IP connectivity.
Option 2:

Modify the PCRF or the PGW initiated bearer deactivation procedure to allow to reject at least one Delete Bearer Request message used to release a default bearer.  
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