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1. Background 
During RAN2#105bis, to enable 5GC connectivity for both NB-IoT and eMTC, following agreements related to QoS, slicing and SDAP were made.
	Agreements:

· For NB-IoT/eMTC: FFS :Whether s-NSSAI-list-r15 is applicable

· For NB-IoT: FFS how to support slicing.

· For NB-IoT: FFS whether to adopt SDAP as user plane protocol, and whether AS reflective QoS is applicable

· For eMTC: Adopt SDAP as user plane protocol, and AS reflective QoS is optional
· For NB-IoT/eMTC: Working assumption that CN type is not used in RRCConnectionRelease/ RRCConnectionRelease-NB 




During RAN2#106, RAN2 sent an LS to SA2 on support for flow based QoS & slicing for NB-IoT & eMTC connected to 5GC
RAN2 received reply LS from SA2 in [7].
In this paper we will discuss CIoT AS changes required to support 5GC QoS, slicing by taking SA2 LS reply into consideration. 
2. AS changes for NB-IoT/eMTC connectivity to 5GC  
2.1 5GC Network Slicing support

R15 5GC introduced the concept of core network slicing. R15 LTE connecting to 5GC UEs will support up to 8 slices simultaneously and S-NSSAI is provided in Msg 5 during RRC Connection Setup procedure to assist the eNB in the AMF selection. 

In TR  23.724 [4], for key issue 15 Core Network selection for cellular IoT, “Solution 45:Core Network Type and Node Selection for CIoT UE Using Explicit Indications” is recommended as the basis for the normative work for the architectural requirement on CN Type Selection for CIoT” and  “Solution 44: C-IoT UE Core Network selection based on S-NSSAIs” is not selected for normative work. 

SA2 LS reply [7], says that

SA2 Answer 5: Network slicing is applicable to eMTC and NB-IoT devices.

1) If slicing is supported, what is the maximum number of slices to be supported simultaneously for NB-IoT and eMTC UEs connected to 5GC?

SA2 Answer 6: There is no restriction for the number of slices, i.e. 8 slices is the maximum. However, deployments are recommended to minimize the number of Subscribed S-NSSAIs in subscriptions for NB-IoT capable UEs to minimize overhead for signaling a large number of S-NSSAIs in Requested NSSAI in RRC and NAS via NB-IoT 

2) If slicing is supported, will S-NSSAI be used by the ng-eNB in addition to the indications of the supported 5G CIoT optimizations for AMF selection?

SA2 Answer 7: Yes, for both eMTC and NB-IoT (if included in RRC as per Access Stratum Connection Establishment NSSAI Inclusion Mode parameter). 

Based on SA2 LS reply, we think it is reasonable for both eMTC and NB-IoT UEs connected to 5GC support a maximum of 8 slices and S-NSSAI to be provided in Msg 5 during RRC connection setup procedure and this can be used by ng-eNB to determine appropriate AMF for UE requested network slice.
Proposal 1. In Msg5, both NB-IoT and eMTC UEs provide S-NSSAI to indicate network slice that UE wants to connect

Proposal 2. Both NB-IoT and eMTC UEs can support upto maximum of 8 slices.

2.2 5GC flow based QoS & AS SDAP Protocol

In R15 5GC, flow based QoS concept was introduced and applied for LTE connected to 5GC. In order to support mapping between NAS based QoS flows (identified as QoS Flow Id) and AS DRBs, a new user plane AS protocol SDAP (Service Data Adaptation Layer) was introduced.  SDAP protocol is used only when LTE UE is connected to 5GC. 
In case of NB-IoT connected to EPS, there are restrictions on what is supported in the user plane, e.g. at most two default EPS bearers and two DRBs. 
SA2 LS reply [7], says that

1) Whether the 5GC QoS framework is supported for NB-IoT connected to 5GC?

SA2 Answer 1: 5GC QoS framework applies to NB-IoT with the following restriction: 

-
The default QoS rule shall be the only QoS rule of a PDU Session for a UE connected to 5GC via NB-IoT. This means there is only one QoS flow (corresponding to the default QoS rule).
2) If 5GC QoS framework is supported for NB-IoT connected to 5GC, what should be the maximum number of 5GC QoS flows supported when NB-IoT UE is connected to 5GC?

SA2 Answer 2: As per SA2 answer 1, there is one QoS flow per PDU session. SA2 agreed the support of a maximum of 2 PDU sessions with active user plane resources for NB-IoT connected to 5GC. Therefore, a maximum of 2 QoS flows with active user plane resources is supported for NB-IoT connected to 5GC. Note the UE can have more than 2 PDU sessions, with one or more PDU sessions using Control Plane CIoT 5GS Optimisation for small data transmission.

3) If 5GC QoS framework is supported for NB-IoT connected to 5GC, how mapping between 5GC QoS flows and NB-IoT DRBs is expected to work?

SA2 Answer 3: Each PDU session only has one QoS rule (the default QoS rule) associated with one QoS flow. And different PDU sessions cannot share DRBs. Therefore, there is a one-to-one mapping between a DRB and the QoS flow of the default QoS rule of a PDU session, i.e. one DRB per PDU session. There is a maximum of 2 DRBs given the restrictions mentioned in the previous answers.

4) If 5GC QoS framework is supported for NB-IoT connected to 5GC, how does QoS mapping is expected to work in case of inter RAT idle mobility between NB-IoT connected to 5GC and other RATs (eMTC, LTE, NR) connected to 5GC?

SA2 Answer 4: In case of a UE moving to NB-IoT connected via 5GC, from e.g. eMTC connected to 5GC, and a PDU session has more than one QoS rule, only the default QoS rule is maintained, and other QoS rules need to be removed. The SMF initiates PDU session modification procedure when it detects the UE is camping in NB-IoT to remove any non-default QoS rule.

Based on above SA2 LS reply, we think for NB-IoT connected to 5GC, each default QoS flow is mapped to a DRB and there is no need to support AS SDAP user plane protocol and a maximum of 2 DRBs can be supported. In order to simplify NB-IoT UE AS implementation, we think there is no need of supporting AS reflective QoS as well.

Thus, we have following proposals.

Proposal 3. SDAP is not supported for NB-IoT connecetd to 5GC

Proposal 4. AS reflective QoS is not supported for NB-IoT connected to 5GC

Proposal 5. NB-IoT UEs connected to 5GC  support maximum of 2 DRBs

Proposal 6. Each NB-IoT DRB is mapped to a default QoS flow of that PDU session.

3. Conclusion  
In this contribution, we discussed AS changes required to support 5GC QoS and Slicing features for NB-IoT/eMTC UE connecting to 5GC.
Proposal 1.
In Msg5, both NB-IoT and eMTC UEs provide S-NSSAI to indicate network slice that UE wants to connect
Proposal 2.
Both NB-IoT and eMTC UEs can support upto maximum of 8 slices.
Proposal 3.
SDAP is not supported for NB-IoT connecetd to 5GC
Proposal 4.
AS reflective QoS is not supported for NB-IoT connected to 5GC
Proposal 5.
NB-IoT UEs connected to 5GC  support maximum of 2 DRBs
Proposal 6.
Each NB-IoT DRB is mapped to a default QoS flow of that PDU session.
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