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Abstract of the contribution:

This paper discusses the usage of Group Id for optimized charging , policing and device triggering for MTC users. 
Introduction

According to the current 3GPP specifications , each MTC subscription consumes certain dedicated resources for Policing , Charging and Device triggering resources. 

 The resources used per subscription are:

· Gx Session related resources, if Gx policy control / ADC is deployed (1 Gx session per subscription per APN)
· Gy session related resources, if online charging is deployed. (1 Gy session per subscription per APN)
· Ga/Gz session related resources, for G-CDR generation

· Tsp resources for device triggering (1 Tsp session per subscription)

In order to optimize the network resource allocation for the MTC subscription characteristic , where a number of MTC devices belong to an MTC user and which do not require individual charging or policingor device triggering, the resources for policing, charging and device triggering  can be shared between the MTC devices belonging to the same Group-ID , served by the same network elements. 
In the following sections we describe the mechanism using Group ID in order to group MTC subscriptions and provide allocation of policing, charging , device triggering resources (as well the resources from a signalling protocol such as Gx , Gy , Ga/Gz and Tsp sessions) on a per Group-Id basis instead of on a per MTC subscription basis. 
Solution
The proposal is that each MTC subscription can be associated with one or more group ID(s); when the network needs to allocate resources (e.g. Gx session to provide policy controls,  Gy session to provide online charging, Tsp session to perform a device triggering, Ga/Gz for offline charging and relevant protocols sessions between GGSN-PGW, PCRF, OCS, CGW, SCS, MTC-IWF ) it allocates resources on a per Group-Id basis instead of allocating them on an per individual MTC subscription basis.
A Group ID identifies uniquely the set of MTC subscriptions which can be served collectively from the charging, CDR generation,  policing and/or device triggering. . It is to be noted that a single device may be associated to multiple Group-IDs.
The Group ID (MTC-Group-Id) Information is stored in the subscription of individual subscribers. When the UE subscription is downloaded by MME/SGSN during MTC subscription authentication in the mobile network, the ‘MTC-Group-Id’ is downloaded from the HLR /HSS to the MME/SGSN. This is forwarded to the PDN GW/GGSN during the session signalling via GTP IE.
The MTC-Group-Id Information consists of:

· Group-ID

· Pseudo-IMSI

· (optionally) Pseudo-MSISDN
The GGSN/PDN GW associates the incoming request based on the Group ID received in the Group Info IE. If there is no other session of this group already active in the PDN GW/GGSN, the PDN GW/GGSN:

· If Gx is enabled for the specific APN serving the MTC subscriptions, the Gx session is established with Pseudo-IMSI. The IP CAN session Establishment procedure downloads the policies which are applicable to all the MTC devices belonging to the same Group-Id. No Gx session needs to be established  for further PDN Connections from UEs belonging to same Group ID and served by the same GGSN-PDN GW. In case specific usage controls  - e.g. Usage monitoring  - apply for the Gx session for the Group-Id, such usage controls take into account the cumulated usage of all devices belonging to the same Group-Id. 
· If Gy is enabled, the Gy session is established with Pseudo-IMSI and Pseudo-MSISDN. The same Gy session is used by PDN connections from UEs belonging to the same Group ID and served by the same GGSN-PDN GW. Quota management (or event charging) takes into account the cumulative traffic generated by all devices belonging to the same Group-Id. 
· If Ga/Gz is enabled the Ga/Gz session is established with PseudoIMSI and Pseudo-MSISDN. The same Ga/Gz session is used by PDN connections from UEs belonging to the same Group-ID and served by the same GGSN-PDN GW. Cumulated quota is accounted in the CDRs generated on a per Group-Id basis

· If already an UE session exists belonging to the same group from the same GGSN-PDN GW, then the incoming session shares the policer, charging , ADC and Gx/Gy/Sd sessions with existing sessions belonging to the same Group-Id.

The PCRF receives the Group-Id as a new information element from the PCEF (GGSN-PDN GW) in the IP-CAN session establishment procedure over Gx, when the first MTC subscription belonging to a specific Group-Id establishes an IP-CAN session and requests policies to the PCRF. 

The Group-Id may be also received by the PCRF over Rx for a service request from an Application function, requiring specific connectivity for a set of MTC subscriptions belonging to the same GroupId. 
The SCS may use the Group-Id to initiate a Tsp dialogue to the MTC-IWF to request specific actions to the MTC-IWF e.g. device triggering of all MTC subscriptions belonging to the same Group-Id.
· If Device triggering is enabled, the SCS may use the Group-Id as the identifier to establish a single Tsp session to the MTC-IWF and provide Device triggering request to the GroupId with a single request. Depending on the type of request issued by the SCS, the MTC devices belonging to the same GroupId may respond acknowledging the request individually for each MTC device.
Conclusion:

We propose to include the following solution in TR23.888 v1.6.1
6.X
Solution – Group Based Policing Charging and Addressing

6.X.1
Problem Solved / Gains Provided

See clause 5.4 "Key Issue – Online Small Data Transfer" and clause 5.8 "Key Issue – Group Based Optimization".

6.X.2
General

In the network node, traditionally each UE consumes certain resources. With respect to charging/policing/device triggering the resources used per subscription are:

· Policing Resources

· Charging Resources
· Device triggering resources
· Gx Session related resources, if dynamic policy is deployed

· Gy session related resources, if online charging is deployed.
· Tsp session related resources
In order to utilize the MTC characteristic where number of MTC devices belong to an MTC user and which do not require individual charging or policing or device triggering, the relevant resources as well as protocol session related resources (for Gx ,Gy , Ga/Gz, Tsp) can be shared between the MTC devices. 

We define new element in Subscription Data: Group Information (MTC-Group Info). This information is obtained along with Subscription information and identifies the Group to which the MTC Device belongs. 
Editor’s note: It is ffs how to specify the applicability of Group-Id identifiers for a specific scope such as Policy control, charging control, CDR generation, device triggering respectively.
The call flow is depicted in the Figure 6.X.2-1.
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Figure 6.X.2-1: Attach Procedure for a Group Associated MTC Device

Editor’s Note 1: The above flow only shows flow for S4-SGSN. The same flow is applicable for Gn/Gp SGSN as well.
1. The MTC Device initiates the Attach Procedure.

2. MME/SGSN Authenticates the UE. After authentication, the MME/SGSN download the UE subscription info. If the UE is associated with a group, the MTC-Group Info is downloaded. The rest of the MME behaviour is as defined in TS 23.401/TS 23.060.

3. The MME/SGSN sends Create Session Request/Create PDP Context Request along with the MTC-Group Info to the GGSN/PGW.  

4. If the Group ID received in the MTC-Group Info is not known to the PDN GW/GGSN and dynamic policy is applicable, the PDN GW/GGSN initiates IP CAN Sesison establishment providing the Pseudo IMSI information to the PCRF. This can be obtained in MTC-Group-Info. 

5. If the Group ID received in the MTC-Group Info is not known to the PDN GW/GGSN and online charging is applicable, then PDN GW establishes the Gy session providing either Pseudo IMSI or pseudo MSISDN to the OCS, as obtained in the MTC-Group-Info.

6. If the Group ID received in the MTC-Group Info is not known to the PDN GW/GGSN, the PDN GW/GGSN allocates the Charging/ Policing resources. 

7. PDN GW/GGSN allocates IP address for the UE and replies with Create Session Response/Create PDP Context Response.

8. The Attach procedure is completed.
For Device triggering, the call flow is depicted in figure 6.x.2.3
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Figure 6.X.2-2: Attach Procedure and Device Triggering procedure for Group based Device triggering
1. The MTC Device initiates the Attach Procedure.
2. MME/SGSN or MSC Authenticates the UE. After authentication, the MME/SGSN or the MSC downloads the UE subscription info. If the UE is associated with a group, the MTC-Group Info is downloaded. The rest of the MME, SGSN or MSC behaviour is as defined in TS 23.401/TS 23.060.
3. The Attach procedure is completed.

4. SCS initiated Device-Action-Request to MTC-IWF to perform Device  trigger on a specific group of MTC devices, identified by MTC-Group-Id

5. MTC-IWF performs translation of the MTC-Group-Id with the MTC devices real IMSI via S6m to the HSS
6. MTC-IWF performs Device triggering for each MTC device as resulting from step 5

7. MTC-IWF performs acknowledgement of each MTC-device trigger to the MTC-IWF using Device Notification Request
8. SCS acknowledges receipt of notification of device trigger for each MTC device belonging to the Group-Id
6.X.3
Impacts on existing nodes or functionality

SGSN/MME/SGW and HSS is impacted as additional information is included in the subscription profile.
PDN GW/GGSN need to handle the UEs based on Group ID both in terms of additional Gx and Gy signalling as well in terms of signalling connection management (Group-Id based, instead of per subscription based) The same applies for Ga and Gx for GDCR generation on a per Group-ID basis.

PCRF needs to handle Group-Id  as received from PCEF over Gx and manage Gx sessions on a per Group-Id basis. 
PCRF needs to handle Group-Id as received from AF, where applicable, and manage policy decisions in respect to both PCEF and TDF consistently on a per Group-Id basis, where applicable

CGW needs to handle Group-Id  as received from PCEF over Ga/Gz and manage Ga/Gz sessions on a per Group-Id basis. 
SCS must handle the Tsp session for Device action request on a per Group-Id basis, using Group-Id as identifier of target device 
MTC-IWF must handle the Tsp session consistently with the SCS on a per Group-Id basis and must perform translation of the identifier of a Group-Id (PseudoIMSI and/or PseudoMSISDN) into individual MTC devices IMSI/MSISDN via S6m, performing device triggering for each device and providing notification of the device triggers to the SCS consistently. 
6.X.4
Evaluation
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3GPP

SA WG2 TD


