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Introduction
In the RAN2#106 meeting [1] open issues regarding connection of NB-IoT and eMTC to 5GC were discussed. There were a number of agreements, see below.

	Agreements:

· RAN2 agrees to send a LS to SA2, CC: CT1,RAN3 
· ask how many slices NB-IoT/eMTC UEs can support simultaneously and whether S-NSSAI will be used by the ng-eNB in addition to the indications of the supported 5G CIoT optimisations for AMF selection.
· ask about applicability 5GC QoS frame work for NB-IoT/5GC 
· ask how QoS mapping is handled during mobility between NB-IoT and other RATs.

· NB-IoT UE AS forwards all CIoT feature support indications broadcast in the cell  to NAS as assistance info for CN type selection by NAS.
· eMTC UE AS forwards all CIoT feature support indications broadcast in the cell  to NAS as assistance info for CN type selection by NAS.
· For NB-IoT, CN Type is not used in RRCConnectionRelease-NB message as NAS based redirection between EPC and 5GC is used for CIoT. 
· eMTC re-uses the existing CN type in RRCConnectionRelease message
· For eMTC intra RAT connected mode mobility (for intra 5GC case), adopt R15 LTE connected to 5GC introduced changes for RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> intra5GC-r15 IE.
· For eMTC intra RAT connected mode mobility (for inter system mobility between EPC and 5GC), adopt R15 LTE connected to 5GC introduced MobilityFromEUTRACommand carrying RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> fivegc-ToEPC-r15 and epc-To5GC-r15 IEs.



RAN2 agreed to ask SA2 some questions regarding support for QoS and slicing. In this paper we discuss how the SA2 replies [2] affect RAN2.
[bookmark: _Ref178064866]Discussion
There are basically 2 issues that affect RAN2. The first is whether QoS using SDAP should be supported for NB-IoT in 5GC. For eMTC this is not an issue, since support for QoS is inherited from LTE. The other question is and how slicing should be handled. The final issue referred to in the LS, i.e. mobility, is conducted by the TAU procedure. Thus, the text describes SMF behavior and therefore has no NG-RAN implications.
QoS support for NB-IoT
There are good reasons to support QoS in NB-IoT, even though the number of bearers is limited. Even with only 2 DRBs, QoS support makes it possible to prioritize between UEs and services. 
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]Even with 2 DRBs QoS helps improve service delivery, both when prioritizing between UEs and between services.
In 5G there is a new framework for QoS (flow based QoS), including a new protocol sub-layer called SDAP. The main services and functions of SDAP are to provide a mapping between a QoS flow and a data radio bearer as well as marking DL and UL packets with the QoS flow ID. 
SDAP is needed to determine what priority a UL packet should be sent with when using flow based QoS (in 5GC).
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The SA2 LS reply suggests that support of QoS for NB-IoT is restricted to “only one QoS flow per PDU session”. Further, the LS states that there is support for 2 active PDU sessions for a NB-IoT device connected to 5GC so there can be 2 QoS flows. There is a one-to-one mapping between QoS flow and DRB. Therefore, we propose that:
SDAP should not be supported for NB-IoT.

Support for slicing
According to the SA2 LS reply, slicing is “applicable to” eMTC and NB-IoT devices, when connected to 5GC. In LTE (and eMTC) there is support for 8 slices. There is no reason, according to SA2, to reduce this number in specifications but there may be reasons why operators should be recommended to limit the number of “Subscribed S-NSSAIs in subscriptions” for NB-IoT devices in order to minimize signalling overhead. 
Slicing is supported by both NB-IoT and eMTC.
Maximum 8 slices are supported by both NB-IoT and eMTC.
Add text to RAN2 specifications to add support for slicing (see Text Proposal).
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[36.300]
[bookmark: _Toc12643217]24.6	Slicing
E-UTRA and NB-IoT connected to 5GC supports network slicing functionality. The details of network slicing are specified in TS 23.501 [82] and clause 16.3 of TS 38.300 [79].

[36.331]
s-NSSAI-list-r15					SEQUENCE(SIZE (1..maxNrofS-NSSAI-r15)) OF S-NSSAI-r15 OPTIONAL,
RRCConnectionSetupComplete-NB message
-- ASN1START

RRCConnectionSetupComplete-NB ::=	SEQUENCE {
	rrc-TransactionIdentifier				RRC-TransactionIdentifier,
	criticalExtensions						CHOICE{
			rrcConnectionSetupComplete-r13		RRCConnectionSetupComplete-NB-r13-IEs,
			criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {
	selectedPLMN-Identity-r13				INTEGER (1..maxPLMN-r11),
	s-TMSI-r13								S-TMSI							OPTIONAL,
	registeredMME-r13						RegisteredMME					OPTIONAL,
	dedicatedInfoNAS-r13					DedicatedInfoNAS,
	attachWithoutPDN-Connectivity-r13		ENUMERATED {true}				OPTIONAL,
	up-CIoT-EPS-Optimisation-r13			ENUMERATED {true}				OPTIONAL,
	lateNonCriticalExtension				OCTET STRING					OPTIONAL,
	nonCriticalExtension					RRCConnectionSetupComplete-NB-v1430-IEs	OPTIONAL
}

RRCConnectionSetupComplete-NB-v1430-IEs ::= SEQUENCE {
	gummei-Type-r14							ENUMERATED { mapped}	OPTIONAL,
	dcn-ID-r14								INTEGER (0..65535)			OPTIONAL,
	nonCriticalExtension					RRCConnectionSetupComplete-NB-v1470-IEs	OPTIONAL
}

RRCConnectionSetupComplete-NB-v1470-IEs ::= SEQUENCE {
	measResultServCell-r14						MeasResultServCell-NB-r14	OPTIONAL,
	nonCriticalExtension						SEQUENCE {}					OPTIONAL
}
RRCConnectionSetupComplete-NB-v16xx-IEs ::= SEQUENCE {
	s-NSSAI-list-r16				SEQUENCE(SIZE (1..maxNrofS-NSSAI-r16)) OF S-NSSAI-r16	OPTIONAL,
	nonCriticalExtension						SEQUENCE {}					OPTIONAL
}


-- ASN1STOP

	RRCConnectionSetupComplete-NB field descriptions

	attachWithoutPDN-Connectivity
This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers, TS 24.301 [35]. 

	dcn-ID
The Dedicated Core Network Identity, see TS 23.401 [41].

	gummei-Type
This field is used to indicate that the GUMMEI included is mapped (from 2G/3G identifiers) as indicated by the upper layers, TS 24.301 [35].

	measResultServCell
This field refers to the last idle mode measurement results taken of the serving cell.

	registeredMME
This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList included in SystemInformationBlockType1-NB. 1 if the 1st PLMN is selected from the plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the plmn-IdentityList included in SIB1 and so on.

	s-NSSAI-List
This field is a list of S-NSSAI as indicated by the upper layers. The UE can report up to eight S-NSSAI per NSSAI, see TS 23.003 [27].

	up-CIoT-EPS-Optimisation
This field is included when the UE supports S1-U data transfer or the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].



Conclusion
In section 2 we made the following observations:
Observation 1	Even with 2 DRBs QoS helps improve service delivery, both when prioritizing between UEs and between services. 
Observation 2	SDAP is needed to determine what priority a UL packet should be sent with when using flow based QoS (in 5GC).


Based on the discussion in section 2 we propose the following:
Proposal 1		SDAP should not be supported for NB-IoT.
Proposal 2		Slicing is supported by both NB-IoT and eMTC.
Proposal 3	Maximum 8 slices are supported by both NB-IoT and eMTC.
Proposal 4		Add text to RAN2 specifications to add support for slicing (see Text Proposal) 
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