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1. Introduction
In RAN#57 meeting, a new SI named “Machine Type and other mobile data applications Communications Enhancements (MTCe)” is approved for RAN2. According to the SID of RAN2 MTCe [1], one of the main targets is to “investigate and evaluate the RAN-impacting solutions that have been proposed by SA2 to address the objectives outlined in the SDDTE (Small Data and Device Triggering Enhancements) and UEPCOP (UE Power Consumption Optimizations) Building Blocks of the SA2 work item on Machine Type and other mobile data applications Communications Enhancements.” Two of the SDDTE solutions are [2]: (1) Small Data Fast Path; (2) Connectionless Data Transmission. As these two solutions are quite similar with each other, SA2 has grouped them together in separate section in TR 23.887 [2]. In this contribution, we analyze the RAN2 impacts introduced by the fast path / connectionless solution, and provide some RAN2 mechanism supporting these solutions.
2. Discussion
2.1. RAN2 Impacts of Fast Path / Connectionless Solution
The general descriptions of the Fast Path solution and the Connectionless solution are as the follows:

· Fast Path: the Fast Path solution is to “providing a Bearer Resource ID to the UE that represents the bearer in the SGW”, and “the Bearer Resource ID enables the eNB to derive the SGW S1-U F-TEID” [2]. The Bearer Resource ID is established during MM and SM procedures, and “based on subscription information and local configuration in the MME”. By activating the bearer at MO or MT call, the UE can transmit small data through the pre-configured bearer. The detailed descriptions of the Fast Path solution can be found in [2], and a procedure diagram of the solution is given in Appendix A. 
· Connectionless: Similar to the Fast Path solution, the Connectionless solution gives a Connection ID which is set up during PDN connection establishment, and “identifies the PDN and the SGW uniquely”. By activating the PDN connection at MO or MT call, the UE can transmit small data through the pre-configured PDN connection.
As Fast Path and Connectionless solutions are similar, the following analysis are using Fast Path as an example, and the RAN impacts of the Connectionless solution shall follow the same analysis and evaluation results for the Fast Path solution.
1. Small Data Indication at MT:
In the Fast Path solution, “the SGW pages the UE indicating DL small data” [2]. However, the UE may have more than one pre-configured “Bearer Resource ID”, and “the eNB shall not need any other information than the Bearer Resource ID to derive the SGW S1-U F-TEID” [2]. If the SGW does not indicate which “Bearer Resource ID” is going to be used for the DL small data transmission, the UE is not able to know which pre-configured bearer should be activated. Subsequently, the eNB is not able to activate the pre-configured bearer for the DL small data transmission from the SGW to the eNB.
Observation 1: The SGW should indicate which “Bearer Resource ID” or “Connection ID” is going to be used for the DL small data transmission while the UE has more than one “Bearer Resource ID” or “Connection ID”.
2. Measurement and Security:

According to current RRC connection establishment procedure, the eNB may configure measurement report after the setup of the RRC connection (SRB1), and the security shall be activated after the RRC connection setup. For infrequency data transmission, the measurement report may not needed and should be prevented by the UE or the eNB. According to the Fast Path solution, the small data is securely protected between UE and SGW. Then there is no need for the eNB to initiate the whole AKA (Authentication and key agreement) procedure.

Observation 2: The UE should implicitly or explicitly indicate “small data transmission” to the eNB during RRC connection establishment to inhibit eNB sending measurement configuration to the UE and initiating AKA procedure.
3. UE Activating the pre-configured bearer or connection:
As the UE needs to use one specific pre-configured “Bearer Resource ID” for the small data transmission either at MT or at MO, and the eNB needs the ID to derive the “SGW S1-U F-TEID”, the UE shall indicate the “Bearer Resource ID” to the eNB.
Observation 3: The UE should indicate which “Bearer Resource ID” is used for the small data transmission.
4. Setting up relation between pre-configured bearer/connection and RB:
As the UE may frequently sending small data through the pre-configured bearer, and the UE may also have multiple available/activated bearers for small data transmission, the UE needs to send the “Bearer Resource ID” at each time when the UE is sending small data to a specific bearer. To avoid the frequent sending of “Bearer Resource ID”, the eNB can establish the relation between a “Bearer Resource ID” and a RB for the small data transmission. Then, for the UL small data, the eNB will be able to know which SGW the small data should go to by identifying the RB where the small data come. For the DL small data, the eNB will be also able to know which RB the small data should go to by identifying the SGW where the small data come.
Observation 4: The eNB should setup the relation between the pre-configured bearer/connection and the radio bearer for frequent small data transmission.
5. A dummy IP packet activating a pre-configure bearer/connection at MT:
According to the NOTE in [2], a dummy IP packet needs to be send to the SGW so that the SGW can know the “eNB S1-U F-TEID” of the GTU-U tunnel for the DL data transmission. If the dummy IP packet is generated by the UE, the eNB should add its “eNB S1-U F-TEID” for the dummy IP packet and forward the dummy IP packet to the SGW. On the other hand, the eNB can create the dummy IP packet by itself. Then the data transmission over the Uu interface can be saved.
Observation 5: A dummy IP packet for MT small data transmission should be generated by the eNB in order to save the data transmitted over the Uu interface.
Proposal 1: It is proposed to capture the Observations to the MTCe TR.
2.2. Potential RAN2 Mechanisms for Fast Path / Connectionless Solutions
Based on the Observations given above, RAN2 shall try to find some RAN schemes for the Fast Path / Connectionless solutions. 
· For Observation 1, the ID can be sent to the UE either before or during or after the RRC connection setup. 
· For Observation 2, to inhibit the measurement reporting and the AKA procedure, the “small data indication” should be sent during the RRC connection establishment, and whether this indication can be implicit or explicit and which message the indication can be included in is FFS. 

· For Observation 3, whether the UE sends the ID through C-plane or U-plane and the details of how to transmit the ID is FFS.
· For Observation 4, whether DRB or SRB is used for the relation between the ID and the RB is FFS.
· For Observation 5, as the “eNB S1-U F-TEID” is definitely needed for the DL small data transmission according to the Fast Path / connection solutions, RAN2 should decide whether the UE or the eNB generates the dummy IP packet. Or RAN2 can also define a new procedure to avoid the transmission of a dummy IP packet.
Proposal 2: RAN2 is kindly asked to find RAN schemes for Fast Path / Connectionless solutions based on the Observations given above.
3. Conclusion
By analyzing the RAN2 impacts of two SDDTE solutions from SA2, we provide some potential RAN2 schemes which are designed to cooperate with the SA2 solutions. Based on the analysis and RAN2 schemes, we have the following Observations and Proposals:
Observation 1: The SGW should indicate which “Bearer Resource ID” or “Connection ID” is going to be used for the DL small data transmission while the UE has more than one “Bearer Resource ID” or “Connection ID”.
Observation 2: The UE should implicitly or explicitly indicate “small data transmission” to the eNB during RRC connection establishment to inhibit eNB sending measurement configuration to the UE and initiating AKA procedure.
Observation 3: The UE should indicate which “Bearer Resource ID” is used for the small data transmission.

Observation 4: The eNB should setup the relation between the pre-configured bearer/connection and the radio bearer for frequent small data transmission.

Observation 5: A dummy IP packet for MT small data transmission should be generated by the eNB in order to save the data transmitted over the Uu interface.

Proposal 1: It is proposed to capture the Observations to the MTCe TR.

Proposal 2: RAN2 is kindly asked to find RAN schemes for Fast Path / Connectionless solutions based on the Observations given above.
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5. Appendix A
The following diagram representing the Fast Path solution is extracted from [2]:
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Figure A.1: LTE small data fast path transfer of one IP packet pair
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