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Abstract of the contribution: This contribution describes that group based mobility is an issue and proposes system improvements for group based mobility.

TS 22.368 defines Group Based MTC Features. Group Based is a collection of MTC Features that are intended for use with groups of MTC Devices. 

TR 23.888 also defines Group Based Optimization as a key issue for network improvement for MTC. Group based optimization may include many optimizations, e.g. group based charging, group based signaling saving etc. Among them, group based mobility is an important optimization. 
As Panasonic’s contribution in SA2 #76, “Group-based mobility improvement for MTC” shows, one example of such a group is a number of MTC Devices in a vehicle, for example in a car, belonging to a single MTC user and used by different applications like driver security, navigation, car diagnostics, etc. However, because the MTC Devices can be used by different applications, they can be connected to different MTC Servers and thus are working independently of each other. Due to the fact that these MTC Devices are adherent to the vehicle, they will all have the same movement pattern and hence, they will for example all be within reach of the same eNB and in the same cell at the same time. This common movement behavior will result in a surge of mobility management signaling, increase of network load, power consumption in the MTC Devices, etc. 
In order to overcome these adverse effects some improvements to the network/system are required. A potential improvement to the system is to allow group based mobility signaling saving for such group of MTC Devices. 
This contribution will describe one improvement alternative for this issue (group based mobility optimization).
It is proposed to agree the following changes to 3GPP TS 23.888 v0.1.1.

5.x
Key Issue – Group based mobility

5.x.1
Use case description 
Group based optimization may include many optimizations, e.g. group based charging, group based signaling saving etc. Among them, group based mobility is an important optimization.

One possible group is a collection of MTC Devices of a single MTC User that are close to each other and that move together, for example MTC Devices in a vehicle used for driver security, navigation, car diagnostics, etc.

For each MTC Device the location management, handover is performed separately. However, in case the group of MTC devices moves together, all MTC Devices will behave equally with respect to mobility and thus for example signalling load in the system in the MTC Devices will be increased. Therefore, some network improvement for group based mobility feature is required to group the signalling messages to decrease the signalling load in the system..

5.x.2
Required Functionality 
The following functionality is required:

1, Each MTC device in the group shall be visible to the 3GPP network operator, and each MTC device shall attach or detach independent of any other MTC device in the group;

2, It shall be possible to update the attached members (i.e. MTC devices) in the group when MTC device attaches or detaches.

3, When mobility management procedure(s) (e.g. TAU procedure if the 3GPP network is EPS) for the attached MTC devices in the same group occurs, the same signaling messages for the different attached MTC devices shall be grouped in one message. It is FFS which signaling messages could be grouped.

5.x.3
Solutions
5.x.3.1
Solution 1 based on MTC Mobility Group Server
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As the figure above shows, MMGS (MTC Mobility Group Server) is required for the improvement. MMGS stores the relationship of each group and its attached members (i.e. MTC devices). For example, for each group of MTC devices, MMGS keeps one table, which consists of at least group ID, the identities (e.g. GUTI and IMSI, etc.) of all the attached MTC devices belonging to the group.

MME shall be enhanced to support the interface (Smm) to MMGS to update/get attached member information of a group. SGW shall be enhanced to support the interface (Sms) to MMGS to get attached member information of a group.

MME and SGW shall be enhanced to group the same signaling messages for MTC devices in the same group in one message.

HSS shall store the subscription information, including group ID, group based mobility optimization flag, etc for each MTC device that supports group based mobility feature.

It is FFS if any other enhancements are required.
5.x.3.1.1
General

1, Attach /Detach Procedure

If the subscription data of a MTC device in HSS indicates that the MTC device belongs to a group and group based mobility optimization flag is set, the MME should update the MMGS with group ID and MTC device’s identities and the MMGS should add the MTC device’s identity into the group when the MTC device successfully attaches to EPC. On the other hand, the MME should update the MMGS to remove the MTC device’s identity from the group when the MTC device detaches from EPC.

Detailed procedures are FFS.

2, TAU Procedure 
Which signaling messages could be grouped and the detailed procedure are FFS.

Other procedures are FFS
5.x.3.1.2
Impacts on Existing Nodes
1, A new element, MMGS (MTC Mobility Group Server) should be introduced. 

2, HSS should be upgraded to include a group ID and group based mobility optimization flag in each MTC device’s subscription. If the MTC device is included in a group and the group based mobility optimization is required to be used for the group, HSS shall include the group ID and set the group based mobility optimization flag in MTC device’s subscription.

3, Serving Gateway and MME should be enhanced to support reference point (Sms and Smm) to MMGS. With the help of these reference point, MME and Serving Gateway can get the information of attached member MTC devices in any group.

4, MME and Serving Gateway should be enhanced to group the signaling messages in mobility management procedures (e.g. TAU) for the attached MTC devices in the same group when HSS indicates that group based mobility optimization for MTC is required/activated.

5, MME should be enhanced to update MMGS (i.e. add the MTC device to the group) when the MTC device attaches. MME should also be enhanced to update MMGS (i.e. remove MTC device from the group) when the MTC device detaches. 

Other impacts are FFS.
5.x.4
Evaluation
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