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1. Introduction
Two connectionless approaches were proposed by SA2 which have no RAN mechanisms presented in [2] are: (1) Small Data Fast Path; (2) Connectionless Data Transmission. And in the last RAN2 meeting these two solutions were grouped into the connectionless solution in TR 37.869. In this contribution, we analyze the RAN2 aspects introduced by the fast path/connectionless solution, and provide some RAN2 mechanisms supporting the solution.
2. Discussion
2.1. RAN2 Impacts of Fast Path / Connectionless Solution
1. The activated bearer/connection:
According to TR23.887 [2], fast path and connectionless solutions are intended to be done per bearer and there can be multiple fast path enabled bearers. Considering this case, eNB may configure different DRB to support multiple bearer/connections. So, eNB needs to know which bearer/connection(s) are activated. Separately, eNB can obtain the bearer/connection information from UE side for MO case and from the MME side for MT case.
Observation 1: eNB needs to know which bearer/connection(s) are activated in case UE has configured multiple paths. Separately, eNB can obtain the bearer/connection(s) information from UE side for MO case and from the MME side for MT case
2. Setting up relation between pre-configured bearer/connection and RB:
To avoid the frequent sending of “Bearer Resource ID”, the eNB can establish the relationship between a “Bearer Resource ID” and a DRB 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 DRB where the small data come. For the DL small data, the eNB will be also able to know which DRB the small data should go to by identifying the SGW where the small data come.
Observation 2: The eNB should setup the relationship between the pre-configured bearer/connection and the DRB.
3. 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 3: A dummy IP packet for MT small data transmission should be generated by the eNB considering the extra overhead over the Uu interface.
Proposal 1: The RAN schemes for Fast Path and Connectionless solutions should include the functions given in Observation 1-3.
2.2. Potential RAN Mechanisms for Fast Path/Connectionless Solutions
We have the following RAN scheme for Fast Path solution ( For Connectionless solution, there is). The RAN scheme for Connectionless Solution is similar to the RAN scheme of the Fast Path solution, with the change that the “CONNECTION ID” is used instead and potentially AS security setup procedure. Considering the difference of MO and MT cases, the following RAN schemes are given for MO and MT procedure respectively
The MO procedure is illustrated in Figure 1 as following:
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Figure 1: MO procedure of Fast Path/connectionless Solution
Step 1-4: A UE which is initiating small data transmission can start a normal RACH procedure without the impact on Msg3.
Step 5: After receiving the RRC Connection Setup message, The UE indicates its “Bearer Resource ID” to the network to activate the pre-configured bearer in the S-GW and the eNB can derive the SGW S1-U F-TEID from the Bearer ID.. By sending “Bearer Resource ID” to the eNB, the UE implicitly informs the eNB of inhibiting sending measurement configuration and initiating AKA procedure without an explicit “small data transmission” indication.
Step 6: The eNB sends the UE a RRC Connection Reconfiguration message containing the relationship between “Bearer Resource ID” and “DRB ID” which avoids UE to send the “Bearer Resource ID” at each time when transmitting data.
Step 7: The UE confirms the relationship between “Bearer Resource ID” and “DRB ID” to the eNB.
Step 8-11: The small data is transmitted between the UE and the eNB through the DRB related to the “Bearer Resource ID” without adding the “Bearer Resource ID” to each small data transmitted.
Step 12: The eNB releases the connection/DRB while there is a timeout of the fast path.
The MT procedure is illustrated in Figure 2 as follows:
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Figure 2: MT procedure of Fast Path/connectionless Solution
Step 1-3: While there is a MT call and the UE has more than one configured “Bearer Resource IDs”, the S-GW need to inform the eNB of which “Bearer Resource ID” is going to be used/activated for the subsequent small data transmission. 
Step 4-10: The UE initiates a normal RACH procedure without the impact on Msg3.and establishes RRC connection. eNB setups up the relationship between “Bearer Resource ID” and “DRB ID”. UE receive the downlink data on the corresponding DRB resource.

Step 11: To active the bearer in the S-GW and subsequently triggers the downlink data transmission, eNB will generate and send a dummy packet to inform the S-GW the eNB S1-U F-TEID of the GTU-U tunnel for the DL data transmission.
Step 12: After receiving the dummy IP packet, the S-GW informs the MME that the UE has be reached. And MME don’t need to wait the paging response from UE.
Step 13-16: The small data is transmitted between the S-GW and the UE through the activated bearer. And the small data transmission is through the DRB related to the “Bearer Resource ID”.

Step 17: The eNB releases the connection/DRB while there is a timeout of the fast path.

Proposal 2: RAN2 is kindly asked to adopt the above solution as one candidate of RAN aspects for Fast Path/Connectionless solutions.
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: eNB needs to know which bearer/connection(s) are activated in case UE has configured multiple paths. Separately, eNB can obtain the bearer/connection(s) information from UE side for MO case and from the MME side for MT case.

Observation 2: The eNB should setup the relationship between the pre-configured bearer/connection and the DRB.
Observation 3: A dummy IP packet for MT small data transmission should be generated by the eNB considering the extra overhead over the Uu interface.
Proposal 1: The RAN schemes for Fast Path and Connectionless solutions should include the functions given in Observation 1-3.
Proposal 2: RAN2 is kindly asked to adopt the above solution as one candidate of RAN aspects for Fast Path/Connectionless solutions.
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