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1. Introduction

Data over signalling is a well-known solution for delay sensitive signalling or small data transmission and has been used by some systems, e.g. DOS (data over signalling) of HRPD. SDDTE solution 2a (RRC connection without U-plane radio bearer, section 5.2.1 of 37.869 [2]) is a kind of data over signalling solution. In LTE, it means data over SRB1. From E2E service perspective, solution 2a actually has two branches:

· SMS over SRB1 (section 5.1.1.3.2 of 23.887 [1])
· IP data over SRB1(section 5.1.1.3.1 of 23.887 [1])
“Small Data Service with T5/Tsp and generic NAS transport” (section 5.1.1.3.3 of 23.886[3]) transmits data over NAS container (“Downlink generic NAS transport” and “Uplink generic NAS transport”, as defined in 24.301). In current LTE standard, the NAS container is actually carried over SRB2. So, this SA2 solution doesn’t belong to solution 2a, at least it is orthogonal to solution 2a. UMTS has no such NAS container mechanism.
UMTS allows UE to enter connected mode without establishing any DRB. So, existing UMTS has supported solution 2a from RAN perspective. 

Observation 1: solution 2a is for LTE only. 
2. SMS over SRB1
Figure 1 shows the system architecture of SMS over LTE NAS.
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Figure 1 SMS over LTE NAS Architecture

SMS is transmitted over NAS layer and has two additional layers (RP and CP) of protection than normal NAS message. SMS is encapsulated into RP DATA message. RP-DATA is further included in CP-DATA message. RP and CP have independent ACK mechanism. So, each SMS transmission requires at least four NAS messages:
· CP-DATA ( RP DATA)

· CP-ACK

· CP-DATA (RP ACK)

· CP ACK

Figure 2 shows the E2E SMS delivery over LTE NAS.
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Figure 2 SMS over LTE NAS
Following the evaluation model (1UL + 1DL), at least 8 NAS message need to be transmitted by RRC layer, in addition to the RRC connection establishment and release messages. With so many message deliveries, the gain of saving Security mode command and RRC Connection Reconfiguration doesn’t seem significant.
Observation 2: The gain of SMS over SRB1 is not significant because each SMS needs at least four NAS messages to transport.

IP over SRB1 and general issues
Table 5.2.1.1-1 of TR 37.869 [2] has detailed evaluation for IP over SRB1 and identified a series of issues in e.g.: 

· No AS security

· No PS handover

· No header compression

· QoS violation: transmits low priority data in high priority bearer; this may impact the other UE’s key service e.g. VoLTE on the network

· Low spectrum efficiency
In addition to these issues, this solution has big impact to UE implementation. A new logical is needed for UE to decide to transmit IP over SRB1 or DRB. There are several potential ways:

· Per APN or EPS bearer: this solution is simple but not flexible. For example: when UE is already in connected mode by some other service or signalling procedure, it doesn’t make sense for UE to still transmit data over SRB.

· Per other aspects e.g. buffer status, packet size, application type, protocol type: this makes the service layer to bearer layer complicated and may impact the standard of oneM2M
The intention of SDDTE is to reduce the load of control plane. However, when data is transmitted over SRB, the load of control plane is increased instead.
Observation 3: In addition to a series of functional loss and UE/network impacts, data over SRB1 increases the load of control plane, i.e. goes to the opposite direction of SDDTE’s purpose
Conclusion
Observation 1: solution 2a is for LTE only. 

Observation 2: The gain of SMS over SRB1 is not significant because each SMS needs at least four NAS messages to transport.

Observation 3: In addition to a series of functional loss and UE/network impacts, data over SRB1 increases the load of control plane, i.e. goes to the opposite direction of SDDTE’s purpose

Proposal: Above observations should be taken into consideration in SDDTE solution selection.
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11. Uplink NAS Transport(CP-ACK)







10. Downlink NAS Transport(CP-DATA(RP-ACK))







4a. Downlink NAS Transport(CP-ACK)







3. Uplink NAS Transport(CP-DATA(RP-DATA))
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