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1
Introduction

When sending TR 23.724 for approval from SA2 #129bis, SA2 failed to conclude on the user plane optimization solutions. LS S2-1813400 was sent to TSG RAN, RAN2, RAN3 and copied to TSG CT and TSG SA. The main questions were the request for the TSG RAN to re-consider the RAN NB-IoT work item, and to mainly RAN2 and RAN3 to indicate the support of RRC Inactive and/or suspend-resume over NB-IoT and eMTC that is connected to 5GC. 
TSG RAN did already update the RAN WIDs for NB-IoT (RP-182902) and eMTC (RP-182891) according to the SA2 request, and RAN2 is expected to work further on the technical details. 

Unless SA2 takes some action, 5G CIoT does not offer any good user plane solution for CIoT small data transmissions. This could be UEs with bursty traffic pattern with long gaps or frequent small data or a combination of both. Software, firmware and security upgrades are expected to use the user plane connectivity also.
Furthermore, the network termination point of control plane connection, whether EPS PDN connection or 5GS PDU session, can be either SCEF/NEF or PGW/UPF. The user plane connection always terminates in PGW/UPF. This causes a problem, as the common NIDD API service depends on the UE and the network capabilities to support control plane CIoT. The operator offering of NIDD API should be independent of the UE and the network capabilities.
2
Discussion

2.1
Radio interface

2.1.1
RRC Inactive
RRC Inactive is already part of Rel-15 5GS, including NR and E-UTRA, but it is not supported in NB-IoT RAT, since NB-IoT RAT was not considered to connect to 5GC in Rel-15. RRC Inactive is specified in TS 36.331, but it does not currently apply on NB-IoT. RAN groups are expected to add the capability to support RRC Inactive over NB-IoT connected to 5GC as shown in the objectives of the revised WID. 

Extended idle mode DRX was not supported in Rel-15 when the RRC Inactive was introduced. Consequently, in Rel-16 we need to solve the interaction between RRC Inactive that is natively supported in 5GS, and the eDRX that is added in this release. Otherwise RRC-Inactive would be limited by NAS protocol re-transmission timer values, which cuts the maximum eDRX cycle of hours down to just about Tens of seconds (CT1 feedback pending). 
2.1.2
Suspend-resume
So far, there is no support for suspend-resume in 5GS. Introducing this legacy EPS feature would impact the RAN and AMF/SMF functionality in the 5GS even if NB-IoT and E-UTRA specification could already support the functionality on RRC level (TS 36.331). 
When the UE is suspended, the network and the UE use idle state procedures for mobility and for paging. This allows use of eDRX idle state procedures. 
2.2
NIDD API for user plane data
Non-IP Control Plane data from UE can terminate on the network side in either SCEF/NEF or in PGW/UPF. The common API over T8 / N33 is only specified for control plane data over SCEF/NEF. Consequently, all external interfaces offered by the 3GPP system for data transmission are available for control plane data. 
User Plane data (both IP and Non-IP) can only terminate on the network side in PGW/UPF. The drawback of this lack of symmetry is that the T8 / N33 NIDD API cannot be offered for UE that communicates over user plane PDN connection / PDU session. 
If NIDD API interface could be opened up also for user plane data, it would enable the operator to offer a common API towards the AF that will work irrespective of the UE and network capabilities. 
Two alternative solutions for a user plane NIDD API are foreseen, either solution 35 with tunnelling between UPF – NEF or by including SMF in the path i.e. by extending the user data procedures at N4 between UPF and SMF and at N29 between SMF and NEF.
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NIDD API support for User Plane

•

Blue line shows NIDD API provided for UE using the Control Plane solution

•

Red lines shows two alternatives for providing NIDD API for UE using a User Plane solution


Conclusion: Support for User Plane via NIDD API is necessary to allow the operator to offer NIDD API towards the AF irrespective of the type and capabilities of the CIoT UE and network.
3
Proposal
Both the Suspend-Resume solution and the RRC Inactive solutions have pros and cons. Without any change, the 5GS service offering is missing an efficient UP solution. In order to make 5G CIoT as efficient and attractive as possible, it is important to offer the best possible UP optimization solution. 5GS should be at least as efficient as, and preferably more efficient than EPS. The stringent requirements that have been steering the Cellular IoT work since Rel-13 are equally applicable in 5G CIoT.   
Based on the above, the authors are proposing the following to be decided by SA2:
1. Allocate time to re-evaluate UP solutions under KI#2 in in SA2 #132 (in April 2019), where the responses to outgoing LSs (S2‑1813400 and S2-1901343) are expected to be received
a. Along with Proposal 1), for UP solutions, a UE power saving method allowing long unreachability cycles beyond the NAS re-transmission timer values should be discussed and evaluated for maximum UE power efficiency.
b. Decide to include a user plane-based NIDD API option in Rel-16 5G CIoT. 
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NIDD API support for User Plane

Blue line shows NIDD API provided for UE using the Control Plane solution

Red lines shows two alternatives for providing NIDD API for UE using a User Plane solution
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