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Abstract of the contribution: this contribution provides the analysis about the multiple bearer support for NB-IoT.
1. Background
Recently, there are some discussions about the multiple EPS bearer support for CIoT EPS optimization in a general way. As the consensus that CIoT EPS optimization is also applied to non-NB-IoT, e.g. eMTC, and eMTC naturally support multiple bearer handling similar as normal LTE terminal, but it is not clear whether NB-IoT supports multiple bearers or not.

· Last meeting we agreed below limitation for NB-IoT in S2-160907:
GBR bearers are not supported by NB-IoT.
And also some general limitation for CIoT EPS optimization:
In this release of the specifications, dedicated bearers are only supported for the IP PDN Connectivity Service. 

· Last meeting we also replied CT1 LS about the multiple bearers use case as below in S2-160906
(1)
To SA2: Have CT1 to provide support for UEs which can have the UE-SCEF connection running in parallel with PDN connection such as Internet, IMS etc.

Further information: A use case has been brought to the CT1 attention which describes that the UE can have multiple PDN connections simultaneously in addition to CIoT functionality running (e.g., control plane IoT towards the SCEF via the MME and simultaneous PDN connections towards the P-GW such as Internet and IMS).

SA2 answer: Yes. That use case is valid.

But the answer is not clear such use case is valid for NB-IoT UE or WB-E-UTRAN UE or both.
· RAN2 also made some assumption that for NB-IOT there are 2 SRBs (SRB0 and SRB1) and at most 1 DRB depending upon whether the UP or CP solution is in use.

2. Discussion
2.1 Architecture design for NB-IoT
The key design and dominated motivation to introduce the NB-IoT RAT is to fulfil the requirements of Cellular IoT (CIoT) for:

Ultra-low complexity and low throughput "Internet of Things" devices that is constrained e.g. with regard to processing power, memory, battery capacity, etc.
For this kind of constrained devices and also the traffic model defined in Annex E of TR 45.820, there is no requirement to support multiple bearers for NB-IoT RAT.
Also during the TR work in 23.720, there is some assumption that for Lightweight CN architecture, only one PDN connection and one bearer to simplify the session management.
In TR 45.820 the general architecture part, there is also same assumption that the device only supports one PDP context as below:
8.1.1a
General architecture aspects

With a Gb based architecture, it is possible for the device to Attach to the SGSN without activating a PDP context. With an S1 based architecture, a default bearer must be activated. The Gb based architecture approach avoids costs (e.g. software licences) associated with maintaining permanently-open PDP contexts, and, may simplify the (re)allocation of an APN to a new device when the device only supports one PDP context.  
Observation 1: For NB-IoT with constrained devices, no use case to have multiple bearers simultaneously for infrequent small data transmission.
2.2 Multiple bearers impact for NB-IoT 
To support the constrained devices with low processing power, limited memory, and limited power consumption, having only one bearer has many benefits: 
1. At NAS level, with only default bearer, quite a lot of NAS messages and Session Management handling are not needed: “Activate dedicated EPS bearer context”, “Bearer resource allocation”, “Bearer resource modification” as dedicated bearer not supported. The “Deactivate EPS bearer context” is also not needed as UE will be detached or using the “PDN disconnect”.

2. There is a one-to-one relation between the number of bearers and the buffer size, thus memory requirements, related context storage and processing on the UE for both NAS level and AS level. Having only one bearer will largely reduce the cost and capacity design for the NB-IoT UE.

3. If there is only one bearer, UE does not need QoS handling and the complex MAC algorithm for QoS prioritization.
4. Multiple bearer means different QoS, but following the CP solution design, it will be difficult to add QoS handling for the “data over NAS”. Introducing SRB2 or something new SRB without the AS security establishment will be a big change to the RAN. For UP solution, with multiple DRBs, the handling will be similar as the existing LTE including RRC procedures to set up additional DRB, as well as all the state handing, buffering requirements per DRB etc which leads to a higher cost, more complex UE.
Observation 2: For NB-IoT, multiple bearer support will increate the device cost, complexity unnecessarily that is contradicted with the constrained device nature. For NB-IoT, multiple bearer support will also increate the RAN design complexity.
2.3 Non-NB-IoT/ WB-E-UTRAN support for multiple bearers
For Non-NB-IoT/ WB-E-UTRAN with CIoT EPS optimization, it naturally supports the multiple bearers handling following the LTE design. But it is not the reason to mandate the NB-IoT RAT supporting multiple bearers. Furthermore the WB-E-UTRAN UE is for wideband and no limitation for the constrained power, memory …… that is different from the NB-IoT.

RAN plenary also indicate that the applicability of S1 signalling enhancements for non-NB-IoT UEs will be done in TEI13 session that is not mixed with NB-IoT. RAN can decide the details on how to support multiple bearers for Non-NB-IoT
Observation 3: For Non-NB-IoT, following the LTE design, it is much easier to support multiple bearers for CIoT EPS optimization. But it is not the reason to mandate the NB-IoT RAT supporting multiple bearers.
2.4 policy control for only one bearer

With the NB-IoT new RAT type, the PDN GW/PCRF shall take the RAT type into account to avoid the dedicated bearer establishment. 
For the potential idle mode inter-RAT mobility to NB-IoT, MME can release the dedicated bearers and use the TAU accept message to synchronize the EPS bearer context information with UE.
Observation 4: the NB-IoT RAT type could be used to as the indication to have policy control in the network side to limit only one default bearer. There is no more effort to ban the second EPS bearer establishment.
3. Conclusions

It is proposed that for NB-IoT: 

1. Only one PDN Connection/one default EPS bearer is supported. 
It is also proposed that SA2 communicates the results of this analysis to RAN and CT working groups after SA2 reaches agreement. There is also corresponding SA2 CR.
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