SA WG2 Temporary Document

Page 1

SA WG2 Meeting #118
    S2-166407
Nov 14 – 18, 2016, Reno, Nevada, USA
  

Source:
Ericsson
Title:
Update and conclusion solution 9 – Overload Start
Document for:
Discussion and Approval 

Agenda Item:
6.15

Work Item / Release:
FS_CIoT_Ext/Rel-14

Abstract of the contribution: Update of solution 9 (Overload Start) and conclusion of KI#9.
Discussion

Overload control sensitive to access priority

Solution 9 is a complementary solution to the NAS back-off timer in solution 8, since it is an effective way to limit all control plane data from an eNB to an overloaded MME.
It seems useful for operators to be able to do a “stepwise overload control”. For example, 
· Just block devices indicating delay tolerant access (low access priority) when the overload situation is bad but not the worst. 
· Block both devices indicating delay tolerant access and normal priority (i.e. mo_data) but still let through exceptional reporting when the situation got worse.

· Block any CP data access including exceptional reporting in the most severe overload situations. 

This was the intention with introduction of Low Access Priority / Delay tolerant access mechanism back in Rel-10. 

Solution 9 is updated below to allow overload control sensitive to access priority.  
Effectiveness of Overload control for any device using CP data 

Regarding the two options in solution 9, it is clear from the solution description that option 2 is only effective for a subset of all devices that send Control Plane data. 

The architecture requirement of key issue 7 in clause 5.7.2
 states: 

The following architecture requirement shall be supported:

- The system should support procedures to handle the CN overload from data transmission via Control Plane CIoT EPS Optimisation.

Option 2 cannot handle CN overload in the follow situations:

1. When the network has a significant part of devices that send CP data and that also support the UP CIoT Optimization. 

2. When the network has deployed the CIoT optimization for WB-E-UTRAN. 

Cat-M1 devices should typically be made to support both small and large data and more frequent data than NB-IOT. This would make them likely to support User Plane CIoT optimization in addition to CP CIoT Optimization. 

It is clear that option 2 does not fulfil key issue 7 architecture requirement in in the above situations. 
Option 1 on the other hand has the following characteristics:

1. Is effective for devices that send CP data and that also support the UP CIoT Optimization. 
2. Is effective for both NB-IOT and WB-E-UTRAN Cat-M1 devices. 
3. Is clean and will block CP data without exception. 
It is clear that option 1 is the only option that fulfils the key issue 7 architecture requirement.

Proposed way forward 
In the offline CIoT discussions it has been argued that Rel-13 UEs also need to be handled. Even if none of the two options can handle CP data overload in a satisfactory way, a possible way forward could be to apply option 2 for Rel-13 UEs and option 1 for Rel-14 UEs (and onward).

	Handling of different 
device types
	CP only capability 

UE capability indications:

· NB: none
· WB: CP indication 
	CP & UP capability

UE capability indications:

· NB: UP indication

· WB: CP indication & UP indication

	Rel-13 UE (option 2)
	Back-offed

eNB rejects RRC connection after Msg5 with extended wait time when establishment cause is {delayTolerantAccess, or mo‑Data for NB, or mo‑ExceptionData for NB} depending priority set for overload start
                                       
	Cannot be handled
eNB does not know if UE intends to send CP data or UP data

	Rel-14 UE (option 1)

Indicates intention to send CP data
	Back-offed

eNB rejects RRC connection establishment request after Msg3 with extended wait time 
when establishment cause is {delayTolerantAccess, or mo‑Data for NB, or mo‑ExceptionData for NB} depending priority set for overload start
	Back-offed

eNB rejects RRC connection establishment request after Msg3 with extended wait time
when establishment cause is {delayTolerantAccess, or mo‑Data, or mo‑ExceptionData for NB} depending priority set for overload start


In WB-E-UTRAN the eNodeB can only reject with a waitTime and extendedWaitTime when the establishment cause was delayTolerantAccess. For an effective overload control, it would be preferred that it would be possible to include a waitTime/extendedWaitTime also for CP data transmission using mo-Data requests. It is proposed SA2 asks RAN2 this in an LS response.    

The way forward as outlined above will give some possibility to handle overload situations for Rel-13 devices and full possibility to handle overload for Rel-14 and onward devices. This should be the best that is possible to do in a backward compatible way.

This tool will allow operators to handle overload situations caused by excessive CP data in two ways:

· Overload of CN resources : Overload Start sent from overloaded MMEs

· Overload of RAN resources : Overload “start” configured into affected eNBs by O&M command

The proposal is to progress option 1 for Rel-14 and option 2 for Rel-13. 
Proposal

It is proposed to update the text in TR 23.730 as indicated below.
***** Start of changes *****

6.9
Solution 9 - Overload Start message for control plane data only

6.9.1
Description

This solution addresses Key Issue 7: CN overload control for data transfer via Control Plane CIoT EPS Optimisation. It proposes an Overload Start message for data transfer via Control Plane CIoT EPS Optimisation, see Figure 6.9.1-1 below.
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Figure 6.9.1-1: Overload Start message for data transfer via Control Plane

1.
MME load from Control Plane CIoT EPS Optimisation reaches a threshold. A decision to restrict data transfer via Control Plane CIoT EPS Optimisation is taken based on operator's policy or configuration.

2.
MME triggers Overload Start message with Control Plane CIoT data parameter to eNB meaning that the MME is overloaded or close to overload with data transfer via Control Plane CIoT EPS Optimisation. MME may optionally include a priority level (low access priority, normal priority, exceptional reporting) for which level and below access should be stopped.
3.
When eNB receives a request for data transmission via Control Plane CIoT EPS Optimisation and there is no MME identity, i.e. set in the RRC message, the eNB does not select the overloaded MME for selected priority level until Overload Stop message is received. However, the eNB may still select the overloaded MME for signalling only or for data transmission via User Plane CIoT EPS Optimisation.

4.
If the overloaded MME is the only MME the eNB is connected to or the RRC message has an MME identity, i.e., Registered MME parameter in the RRC Connection Setup Complete message, and that the MME identity indicates the overloaded MME, then:

- 
Option 1: The eNB may depending on specified priority reject requests from UEs indicating intention for data transfer via Control Plane CIoT EPS Optimisation and that indicate mo-data/delayTolerantAccess/mo-ExceptionData in the RRC connection establishment cause. The eNB may include wait timer in the RRC Connection Reject/Release message; or 

-
Option 2: The eNB may depending on specified priority reject requests from UEs that indicate mo-data/delayTolerantAccess/mo-ExceptionData in the RRC connection establishment cause and that does not indicate support for User Plane CIoT EPS Optimisation in the RRC Connection Setup Complete message. The eNB may return a wait timer in the RRC Connection Release message.

In both, Option 1 and Option 2, the eNB shall reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation for the priority levels indicated in step 2 and lower priority levels.
NOTE:
This solution is with RAN impact. It requires the UE to indicate to eNB its preference for data transfer via Control Plane CIoT EPS optimisation in one of the RRC messages during the RRC connection establishment.

6.9.2
Impacts on existing nodes and functionality

MME
-
New C-Plane CIoT data parameter within the Overload Start message.

eNB/UE

-
Option 1: Requires the UE to indicate its preference for data transfer via Control Plane CIoT EPS optimisation to the eNB in one of the RRC connection establishment messages. 

-
Option 1 and Option2: The eNB needs to handle the new C-Plane CIoT data parameters within the Overload Start message. Also requires from the eNB to return a wait timer (e.g. modified extended wait timer) that is applicable only to control plane data initiation by the UEs.

6.9.3
Solution Evaluation

Option 1: The overload control from control plane data is applicable to all UEs with capability for Control Plane CIoT EPS Optimisation. However, it requires new indication in the RRC signalling (msg3 or msg5) so that the UE can indicate its intention to use data transfer via Control Plane CIoT Optimisation.

Option 2: The overload control from control plane data is only applicable to UEs that only supports Control Plane CIoT EPS Optimisation, i.e. it can not be used for overload control of UEs that are capable of both, Control Plane and User Plane CIoT EPS Optimisation. It does not require new indication by the UE in the RRC signalling. 
It is possible to combine option 1 and option 2, such that option 2 is used for Rel-13 UEs that does not indicate intention to send CP data and option 1 is used for Rel-14 UEs that does indicate intention to send CP.
***** Next changes *****

8
Conclusions

8.7
Key Issue 7 - CN overload control for data transfer via Control Plane EPS CIoT Optimization
For Key Issue 7 (CN overload control for data transfer via Control Plane CIoT EPS Optimisation) it is agreed to specify in the normative specs:

Solution 8 - Back-off timer for data transmission via control plane.
Solution 9 - Overload Start message for control plane data, option 1 for Rel-14 UEs and option 2 for Rel-13 UEs.
***** End of changes *****
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