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Introduction

CRs on APN based congestion control were postponed during CT4#50 bis to discuss further the high level principles which should serve as a basis for the definition of the stage 3 requirements.
C4-103101 contains an updated version of the Alcatel-Lucent presented in Barcelona implementing the following principles. 

Discussion
1. When rejecting a Create Session Request with the cause ‘APN Congestion’, the PGW returns a new APN Congestion IE which includes a Back-Off timer and the indication of the categories of UEs to which the congestion applies, which can be : all UEs, UEs configured for low priority, UEs configured for MTC. 

This allow the PGW to apply APN congestion control using different thresholds for different categories of UEs and to inform the MME/SGSN about the exact categories of UEs which are temporarily restricted to establish PDN cnx. E.g. upon a certain load, PGW starts rejecting only UEs configured for low priority, and when the load reaches a 2nd threshold, PGW rejects UEs configured for low priority or/and MTC.

This is similar in principles to specifying new multiple “APN congestion” causes per categories of UEs as was proposed in the Ericsson CR in Barcelona, but provides the advantage for the PGW to signal in one single response the exact list of UEs which are restricted to establish a PDN cnx. It will also allow simple addition of new categories of UEs  in future. 
Note: like proposed in the Alcatel-Lucent CR in Barcelona, the APN Congestion control mechanism is a generic mechanism not specific to UEs configured for low priority or/and MTC. As per stage 2.

2. To keep the solution simple, we suggest that the PGW signals a single/common “Back-Off timer” for APN congestion which applies to all UE categories for which access is restricted by PGW. We don’t see real benefit in signaling different timers per categories of UEs which would really open the door to more complexity especially considering that new categories of UEs will be defined in future. 
3. The scope of this CR is limited to APN Congestion control whose requirements are clearly specified in the stage 2. The same changes/principles could in principle be replicated for (SGW/PGW) Node Congestion control by specifying a new “Node Congestion” cause and a new Node Congestion IE using the same new Congestion IE type as defined in the attached CR for the APN Congestion IE. 

However, the stage 2 reqts are not so clearly documented in TS 23.401 / 23.060 for Node Congestion Control. We found the following text in the MTC introduction (TS 23.401 subclause 4.3.17.12): 
 j)   Mechanisms for the MME to detect congestion associated with a particular APN/S-GW/P-GW.

k)   The addition of 'back off timers' to EMM and ESM signalling messages (e.g. to rejection messages). These include some time randomisation to guard against a repeat of a load peak. The MME should be able to apply this behaviour on a per-APN and per S-GW/P-GW basis.

l)    Signalling that permits the P-GW and S-GW to request the MME to generate the above EMM/ESM signalling with 'back off timers'.

The stage 2 requirements for Node congestion control should first be clarified by SA2 before CT4 starts specifying the corresponding stage 3 protocol changes. In particular it needs to be clarified how the Node Congestion and APN congestion mechanisms interwork (both congestions could run in parallel, how to handle back off timers for APN congestion wrt Node Congestion). 
  
CT4 changes on Node Congestion control should be addressed via standalone CRs. 

4. It was commented during the Barcelona meeting that the “APN congestion” cause and associated IE should also be included in the Modify Bearer Response for TAU/RAU scenario with SGW relocation. 
We don’t believe the PGW really needs to reject a Modify Bearer Request. The PGW should just check APN congestion control when the PDN cnx is being established.  If the APN is congested, the reject is sent back to the MME/SGSN with the backoff time.  For the rest of the backoff time, the MME/SGSN rejects the Attach/PDNconn/TAU… associated with the congested APN. If the APN is not congested and there is a TAU with a MBR, then neither the MME nor PGW will reject.  But if on the very next PDNconn, APN congestion is set, the MME becomes aware and any TAU/MBR after that will be rejected by the MME for the congestion duration. 
Note that if PGW had to reject MBR, we would then have to discuss for which exact scenario this should be allowed and how the PGW would know this. 
Conclusion
It is proposed to discuss those principles before discussing APN or PGW congestion controls CRs.
