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1. Introduction

In RAN2#81bis meeting, it was agreed to further discuss possible realizations of RAN mechanism for “Fast Path” and “Connectionless” solution directions.
In this contribution, a simple RAN mechanism of the “connectionless” solution is provided and some further optimization is also discussed. 
2. Principle of the Connectionless solution [1]
To reduce the amount of signalling caused by ECM idle-connected mode transitions, solutions can be defined where small amounts of data can be transferred while the UE has no NAS signalling connection. A tunnelling concept is used in the solution in which an eNB could directly forward small data to S-GW without bearer setup and without involving MME. A Connection ID is allocated to the UE at session set up and maintained via Mobility management procedures and the UE uses the Connection ID to activate its PDN connection. 
The UL TEID and the SGW IP address are derived from a Connection ID. This Connection ID is formatted in such a way to identify the SGW and the TEID for UL data. This Connection ID is sufficient to forward the data in the UL to the correct SGW and TEID. To allow subsequent DL small data, the eNB also appends its DL TEID and IP address to the GTP-U PDU in an extension header. The SGW stores and uses this information for any subsequent DL small data.
eNB still performs the encryption function. In order to support this, the security context is cached in both the eNB/RNC and UE and a token is assigned to each of the security context cached. The token is then provided to the UE during the first connection setup.

The detailed RAN mechanism for the connectionless solution is yet to be discussed in RAN2. In the next section, a simple RAN mechanism for the connectionless solution is detailed and its possible RAN optimization is discussed.

3. RAN mechanism for the Connectionless solution

In this section, we look at a possible RAN mechanism for the connectionless solution which is based on the existing RRC Connection establishment, SMC and DRB setup for initiating small data transmission over the air. The following figure shows the signaling flows:
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In (A), small data indication flag is added to allow the eNB/RNC to perform call admission control on top of the establishment cause.

In (B), the UE sends the Connection ID to provide the eNB with the IP address of the SGW and also the TEID at the SGW and also the token which has previously been assigned to the UE for the eNB to identify the security context. 

In (C), the SMC procedure is essentially to inform the UE that the security is activated from that point.

In (D), the RRC Connection Reconfiguration/RB reconfiguration establishes the DRB(s) for the small data transmission. 

This scheme does not save on any RRC signaling overhead. However, its benefit is that the existing RRC procedures are reused with no signaling flow change. This reduces UE and eNB/RNC implementation complexity. 

Observation#1: A basic/simple RAN mechanism is shown that is feasible for the connectionless solution

If signaling overhead reduction is needed over the air, various levels of further signaling reduction are possible.  SMC and DRB setup are messages that can potentially be avoided and some possible mechanisms for this are discussed below.

For Security Activation:

In (3), the SMC is provided after the eNB is aware of the token id and hence identified the security context. The purpose of the SMC procedure is essentially to inform the UE that the security is turned on from that point.  Other solutions could be considered for this such as using a reserved bit in PDCP header.  Another solution could be to use S-TMSI as the token-id which can allow the “SMC indication” in the RRC connection set up message itself.

For DRB setup:

The subsequent reconfiguration message is used to provide the DRB setup. This step can be eliminated by using a “default” DRB setup or already configuring the DRB during the RRC Connection setup itself or sending the small data over SRB1.
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Figures showing some possible of the RRC signaling optimizations (left side using S-TMSI as a token; right side using implicit SMC on the UL grant; Both show DRB setup is done in RRC Connection Setup) 
The above RAN schemes assume the need of using the RRC Connection establishment procedure to initiate the small data transmission. In the last RAN 2 meeting, a no RRC Connection scheme was also proposed in [2] where a pure user plane approach is taken (i.e. without the need of establishing the RRC Connection). We think this no RRC connection scheme should also be further investigated.
Further optimizations may also be possible. These optimizations can be discussed individually in the later phase of the SI as part of the RAN optimization for the benefit/complexity evaluation.  

Observation#2: It is shown that some RAN signaling optimizations are possible which can be evaluated and introduced individually.

4. Conclusion

This contribution showed a basic/simplest RAN mechanism for the connectionless solutions.  It also showed that further signaling optimizations are possible that can be evaluated and introduced individually.
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