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1
Introduction
In RAN#59 meeting, a new study item on RAN aspects of Machine Type and other mobile data applications Communications enhancements [1] was approved.
In TR 37.869, several solutions for SDDTE were captured, and amongst them the two solutions “Small Data Fast Path” and “Connectionless Data Transmission” have quite similar characters from RAN perspective.  In this contribution, we will give a general overview of some possible RAN solutions for them.
2
Discussion
The basic principle of connectionless approaches is that small data can be sent when the UE is in ECM-idle mode without requiring the normal transition to ECM-connected mode. This is done by providing information to the UE about the end point of the PDN connection or its bearer(s) in the SGW, such as Bearer Resource ID or Connection ID.

RAN aspects of connectionless approaches are still FFS, for example, whether corresponding procedures in AS layer are “connection oriented” or “connectionless” (i.e. whether RRC connection establishment procedures are omitted), and, if corresponding procedures in AS layer are “connection oriented”, then whether CP or UP resources are used for small data delivery.   
2.1
“Connectionless” solutions from RAN perspective 
2.1.1
3-step solution
The figure below shows how UE originated small data packet could be passed from the UE to the eNB with the 3-step solution.
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Figure 1: Message sequence for 3-step solution
This solution is mainly suitable for transmitting data packet with small size, e.g. 100 bytes. When the criterion for small data is fulfilled, UE passes the small data packet together with the Bearer Resource ID or Connection ID to the eNB within Msg3, without performing the contention resolution, and it is up to the application layer to guarantee the reliability of data delivery. Separate RACH preamble groups are required, which allow the eNB to provide a larger UL grant to the UE.
For the MT case, several solutions could be considered. One possible solution is to deliver the downlink small data packet along with the paging message during UE’s paging opportunity. In order to avoid the downlink small data to be transferred to all the eNBs in a tracking area, UE could perform cell update to report its location to the MME at every cell reselection.
2.1.2
5-step solution
The figure below shows how UE originated small data packet could be passed from the UE to the eNB with the 5-step solution.
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Figure 2: Message sequence for 5-step solution
This solution reuses the current random access procedure with some updates. A “connectionless indicator” is included in the Msg3 to inform the eNB that the random access is optimised for small data transmission. Contention resolution is performed where S-TMSI is used as the contention resolution identity. By the BSR reported in Msg3, the eNB could know the amount of data available for transmission in UE’s UL buffers, hence more accurate scheduling is possible compared to the 3-step solution.
For the MT case, the same solution as that for 3-step solution could be considered.
2.2
“Connection oriented” solutions from RAN perspective
2.2.1
CP solution
The figure below shows how UE originated small data packet could be passed from the UE to the eNB with the CP solution.
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Figure 3: Message sequence for CP solution
This solution basically reuses the current RRC connection establishment procedure. A “connectionless indicator” is included in the RRC connection request message to inform the eNB that the RRC connection is optimised for small data transmission. In step 5, the RRC connection setup complete message is transfer to the eNB, without Service Request message included, but with the UL small data piggybacked, together with the Bearer Resource ID or Connection ID.  The DL small data packet will be piggybacked in the downlink RRC message.
A timer is (re)started at the UE and the eNB at each data packet transmission and reception. During the active period of the timer, subsequent UL data packets and DL data packets could be scheduled on the SRB. When the timer expires, the RRC connection will be released.
For the MT case, after the reception of the small data paging message, the UE will respond to the page by sending a dummy IP packet, which will trigger the RRC connection establishment procedure as above. The subsequent procedures are the same as that for the MO case.
2.2.2
UP solution
The figure below shows how UE originated small data packet could be passed from the UE to the eNB with the UP solution.
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Figure 4: Message sequence for UP solution
This solution almost reuses the current RRC connection establishment and DRB setup procedure. A “connectionless indicator” is included in the RRC connection request message to inform the eNB that the RRC connection is optimised for small data transmission. After the successful setup of DRB, UL data packets (together with the Bearer Resource ID or Connection ID) and DL data packets could be transmitted and received as per the current procedure.
A timer is (re)started at the UE and the eNB at each data packet transmission and reception. During the active period of the timer, subsequent UL data packets and DL data packets could be scheduled on the DRB. When the timer expires, the RRC connection will be released.

This solution could be further optimized, for example as follow:

1) In step 4, the DRB for small data transfer could be established together with SRB1, hence the RRC connection reconfiguration procedure to establish the DRB in step 6/7 could be omitted; or
2) In step 4, a default DRB configuration could be applied, hence the RRC connection reconfiguration procedure to establish the DRB in step 6/7 could be omitted.
For the MT case, after the reception of the small data paging message, the UE will respond to the page by sending a dummy IP packet, which will trigger the RRC connection establishment procedure as above. The subsequent procedures are the same as that for the MO case.
3
Conclusion
In this contribution, we gave a general overview of some possible solutions from RAN perspective for SDDTE solutions “Small Data Fast Path” and “Connectionless Data Transmission”. RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: Discuss possible connectionless solutions from RAN perspective and capture them into TR 37.869.
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