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Abstract of the contribution: This contribution describes a solution for frequent small data transfer by grouping MTC UEs at the same eNB in order to reduce the S1 signalling by using bearer aggregation for this group. It is also related to MTCe_GROUP. .
Discussion:
Each time the UE wants to transmit data and it is in ECM-IDLE mode, it has to send a Service Request to setup the S1 and radio bearers. In case of frequent small data transmission, where the UE goes back to ECM-IDLE after sending the small data, every time a radio and S1 bearer is setup before and released after the transmission. Assuming that UEs that send frequent small data perform kind of monitoring/measuring tasks, it is very likely that they are very low mobility or fixed installed. Having this in mind with the deployment of a large number of such UEs within one cell, it would be beneficial to group the UEs and to optimize the bearer signalling.
A group bearer for all MTC UEs with small data transmission feature at the same eNB would result in less signalling on the S1 interface, since the group bearer should be retained all the time assuming that the statistical multiplexing of small data from many devices result in a continuous traffic stream. The same principle can be applied on the S5/S8 bearer as well as shown in the following figure:
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It is proposed to include the solution below in clause 5.1.1.3 of TR 23.887.
Start of 1st Change

5.1.1.3.x
Solution: Frequent Small Data with S1/S5 Bearer Aggregation
5.1.1.3.x.1
General

Each time the UE wants to transmit data and it is in ECM-IDLE mode, it has to send a Service Request to setup the S1 and radio bearers. In case of frequent small data transmission, where the UE goes back to ECM-IDLE after sending the small data, every time a radio and S1 bearer is setup and released after the transmission. Assuming that UEs that send frequent small data perform kind of monitoring/measuring tasks, it is very likely that they are very low mobility or fixed installed. Having this in mind with the deployment of a large number of such UEs within one cell, it would be beneficial to group the UEs and to optimize the bearer signalling and handling.

A group bearer for all MTC UEs with small data transmission at the same eNB would result in less signalling on the S1 interface, since the group bearer should be retained all the time assuming that the statistical multiplexing of small data from many devices result in a continuous aggregated traffic stream. The same principle can be applied on the S5/S8 bearer as shown in the following figure:
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The grouping of the MTC UEs shall be done on location (same eNB) and the relevant subscription (e.g. frequent small data feature) and the MTC UE capability to support it. UEs that belong to the same group can be identified with the same group ID and an identifier pointing to the UE/subscription itself like the IMSI. The eNB can provide the binding of the radio bearers of the UEs to the group bearer on the S1 reference point, e.g. based on a group ID, IMSI etc. It would be possible to take the group ID also into account when generating the IPv6 address, e.g. by assigning more than the usual /64 prefixes. In this case no new additional identifier needs to be transferred.
The first UE of the frequent small data transmission group at an eNB would establish the group bearer with its Initial Attach, all following UEs belonging to the group would simply join with their initial attach and share the bearer. 
5.1.1.3.x.2
Impacts on existing nodes and functionality

Editor’s note: To be completed.

The MME needs to provide a group identifier to the SGW and PGW when requesting a new bearer. The PGW needs to have a binding of group identifier and subscription identity like the IMSI, in order to mark downlink packets so that they reach the right UE. The eNB needs to understand the mapping between radio bearers and group bearer in uplink and downlink direction. 
5.1.1.3.x.3
Solution evaluation

Editor’s note:  To be completed
The solution obviously has the most benefits when UEs send frequently/periodically, independently of each other, and at uncorrelated or correlated points in time small amounts of data without handing over to another cell.
End of 1st Change
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