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1   Introduction
In previous RAN2 and SA2 meetings, some agreements were made, and RAN2 sent LS to SA2 Cc CT1 and RAN3 to ask several questions in [1], SA2 replied in [2]:
	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.

5) Whether slicing is applicable for eMTC and NB-IoT devices connected to 5GC?

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

6) 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 

7) 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). 

SA2 would also like to inform that it has agreed to CR 1461 to 23.501 capturing some clarifications related to the answers provided above.


In this contribution, we analyse the corresponding RAN3 impacts based on these inputs.

2   Discussion

Based on the replied SA2 LS, it could be understood that:

a) There is a maximum of 2 PDU sessions with active user plane resources for NB-IoT connected to 5GC per UE;
b) There is one QoS flow per PDU session;
c) Network slicing is applicable to eMTC and NB-IoT devices;

d) If included in the RRCConnectionSetupComplete (up to RAN2), the ng-eNB will use the S-NSSAI, in addition to the indications of the supported 5G CIoT optimizations, to perform AMF selection.
For a), in current NGAP and XnAP the maximum allowed number of PDU sessions per UE is 256, which can satisfy the SA2 requirement of 2 PDU sessions per UE.

Observation 1: the maximum allowed number of PDU sessions per UE defined in NGAP and XnAP is 256 and it satisfies the SA2 requirement of 2 PDU sessions per UE.
For b), in current NGAP and XnAP the maximum allowed number of QoS flows allowed within one PDU session is 64, which can satisfy the SA2 requirement of one QoS flow per PDU session.

Observation 2: the maximum allowed number of QoS flows within one PDU session defined in NGAP and XnAP is 64. This satisfies the SA2 requirement of 1 QoS flow per PDU session.
For c) and d), in current NGAP and XnAP the network slicing is supported in NAS Transport procedures, UE Context management procedures, Mobility procedures, Interface management procedures, etc. These can be reused by NB-IoT and MTC connected to 5GC.
Observation 3: network slicing supporting in existing NGAP and XnAP procedures can be reused by NB-IoT and MTC connected to 5GC.

Several new NGAP procedures need to be introduced for NB-IoT and MTC connected to 5GC, namely:
1)
Retrieve UE Information procedure and UE Information Transfer procedure;
2)
RAN CP Relocation Indication procedure and AMF CP Relocation Indication procedure;
3)
UE Context Suspend procedure and UE Context Resume procedure;
4)
Connection Establishment Indication procedure.
For 1), these two procedures are used for NB-IoT CP solution, and they are initiated after RRC msg3. The information provided by the CN can be used by the RAN node to, e.g., set the proper configuration of SRB. It is therefore needed to include the S-NSSAI and the allowed NSSAI in the UE Information Transfer procedure.

Observation 4: it is needed to include the S-NSSAI and the allowed NSSAI in the UE Information Transfer procedure.

For 2), the AMF CP Relocation Indication is designed to be used for NB-IoT CP solution in case of RRC Re-establishment in order to support network slicing. It is therefore also needed to introduce the S-NSSAI and the allowed NSSAI in the AMF CP Relocation Indication procedure.
Observation 5: it is needed to include the S-NSSAI and the allowed NSSAI in the AMF CP Relocation Indication procedure.

For 3), as the S-NSSAI for each PDU session and the allowed NSSAI for the UE have already been provided to the RAN node during context setup procedure, there is no need to include them in the suspend and resume procedures.
Observation 6: there is no need to include slice related information in the UE Context Suspend and Resume procedures.

For 4), the Connection Establishment Indication procedure can be used for both NB-IoT and MTC UEs using the  CIoT CP solution. It is used as the first UE associated NGAP signalling to in case there is no Downlink NAS PDU to be transmitted, it is straight forward to also include the S-NSSAI and the allowed NSSAI in the procedure.
Observation 7: it is needed to include the S-NSSAI and the allowed NSSAI in Connection Establishment Indication procedure.
Based on all these observations, it is proposed to:

Proposal: include the S-NSSAI and the allowed NSSAI in the following NGAP procedures:
· UE Information Transfer
· AMF CP Relocation Indication

· Connection Establishment Indication 
3   Proposal
In this contribution, we discuss the QoS and Slicing for NB-IoT and MTC connected to 5GC, get the following observations and proposal:
Observation 1: the maximum allowed number of PDU sessions per UE defined in NGAP and XnAP is 256 and it satisfies the SA2 requirement of 2 PDU sessions per UE.
Observation 2: the maximum allowed number of QoS flows within one PDU session defined in NGAP and XnAP is 64. This satisfies the SA2 requirement of 1 QoS flow per PDU session.
Observation 3: network slicing supporting in existing NGAP and XnAP procedures can be reused by NB-IoT and MTC connected to 5GC.

Observation 4: it is needed to include the S-NSSAI and the allowed NSSAI in the UE Information Transfer procedure.

Observation 5: it is needed to include the S-NSSAI and the allowed NSSAI in the AMF CP Relocation Indication procedure.

Observation 6: there is no need to include slice related information in the UE Context Suspend and Resume procedures.

Observation 7: it is needed to include the S-NSSAI and the allowed NSSAI in Connection Establishment Indication procedure.

Proposal: include the S-NSSAI and the allowed NSSAI in the following NGAP procedures:

· UE Information Transfer
· AMF CP Relocation Indication

· Connection Establishment Indication

The corresponding Text Proposals are provided in [3] for NB-IoT only part, and [4] for NB and MTC common part. 

4   Reference

[1] R2-1908190 “LS on support for flow based QoS & slicing for NB-IoT & eMTC connected to 5GC”, RAN2,  RAN2#106, Reno, USA, May 2019
[2] S2-1908552 “Reply on support for flow based QoS & slicing for NB-IoT & eMTC connected to 5GC”, SA2. SA2#134, Sapporo, Japan, June 2019
[3] R3-193409
Support of Network Slicing for NB-IoT connected to 5GC, Huawei

[4] R3-193410
Support of Network Slicing for NB-IoT and MTC connected to 5GC, Huawei
3GPP


