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1   Introduction
In RAN3#103bis meeting, the guidance about how to implement the CRs for these two WIs is:

CRs for MTC and NB-IoT Enhancements for LTE WIs:

Common part: one CR with two WI codes

Individual part: separate CR with corresponding WI code
There are many aspects introduced in NB-IoT related WIs since release 13, some of them are introduced for NB-IoT only, including:

(1) NB-IoT RAT Type

(2) RRC Establishment Cause: mo-ExceptionData

(3) RRC Containers updates

(4) NB-IoT Paging and eDRX

(5) inter UE QoS related procedure

(6) eNB CP relocation procedure

In this contribution, we discuss the NB-IoT only aspects (5) and (6) which are related to some new NGAP procedures, analyses the corresponding RAN3 impacts on how to support them when connecting to 5GC.

Note: others will be discussed in other papers.

2   Discussion
2.1   Retrieve UE Information and UE Information Transfer 

According to the definition in TS 36.300, the following two procedures only apply to NB-IoT: 
The Retrieve UE Information procedure is initiated by the eNB to request the UE information (i.e. QoS parameters, UE capability) from MME for NB-IoT UE using Control Plane CIoT EPS Optimisation.
The UE Information Transfer procedure is initiated by the MME to send the UE information (i.e. QoS parameters, UE capability) to the eNB for NB-IoT UE using Control Plane CIoT EPS Optimisation.
Observation 1: Retrieve UE Information procedure only applies to NB-IoT.
Observation 2: UE Information Transfer procedure only applies to NB-IoT.

In LTE, upon receiving msg3, in order to help the eNB to get QoS and Radio Capabilities of the UE before scheduling of msg 5 transmission, the eNB will find the corresponding MME based on the received S-TMSI, and initiates Retrieve UE Information procedure towards the MME, then the MME will trigger UE Information Transfer procedure towards the eNB to provide the UE information including QoS Parameters and UE Radio capability.

As discussed in TR23.724 [1], when CIoT connecting to 5GC, for inter-UE QoS differentiation for Data over NAS, Solution 52 is selected as the basis for the normative phase. 
The figure below shows the solution discussed in SA2:
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Figure 6.52.4.2-1: UE QoS differentiation and context retrieval from the AMF at CM-IDLE to CM-CONNECTED state transition.
Based on the procedure, it is needed to also introduce the Retrieve UE Information procedure and UE Information Transfer procedure over NGAP. 

Proposal 1: introduce Retrieve UE Information procedure and UE Information Transfer procedure over NGAP.

In S1AP, the UE Level QoS Parameters IE is provided in the UE INFORMATION TRANSFER message, it is defined in the same way as E-RAB Level QoS Parameters, which includes QCI, ARP, GBR QoS Info, etc.
As shown in the Figure above, the NB-IoT UE QoS Index is included in the UE INFORMATION TRANSFER message, but as described in TR23.724 [1], there is a note for the conclusion on this topic:
NOTE 1:
Whether the differentiation is based on the NB-IoT UE QoS Index or on existing parameters is to be decided during the normative phase.

In SA2#132 meeting, a newly defined NB-IoT UE Priority was introduced, i.e. at registration, the AMF retrieves the NB-IoT UE Priority from UDM, stores it and associates it to the newly allocated 5G-S-TMSI.
The NB-IoT UE Priority is included in the UE Context in AMF and as one of the Access and Mobility Subscription data (data needed for UE Registration and Mobility Management):

	NB-IoT UE Priority
	Numerical value used by the NG-RAN to prioritise between UEs accessing via NB-IoT.


The detailed Numerical value range will be defined in CT4, and it is better for RAN3 to keep the range FFS for now.

Proposal 2: introduce NB-IoT UE Priority, and detailed values FFS up to CT4 progress.
2.2   RAN CP Relocation Procedure
According to the definition in TS 36.300, the eNB CP Relocation Indication procedure only applies to NB-IoT:
36.300: The eNB CP Relocation Indication procedure is only applicable for NB-IOT UEs using Control Plane CIoT EPS optimizations.

TS36.300: The MME CP Relocation Indication procedure is only applicable for UEs using Control Plane CIoT EPS optimizations.
Observation 3: eNB CP Relocation Indication procedure only applies to NB-IoT.
Note: the MME CP Relocation Indication procedure introduced to inform the previously serving eNB that the UE's connection is to be relocated to a new eNB, it applies to both NB-IoT and WB-EUTRAN.

In order to support RRC reestablishment after RLF for NB-IoT UEs, the eNB CP Relocation Indication procedure was introduced to request the MME to authenticate the UE's re-establishment request and initiate the establishment of the UE-associated logical S1-connection after the UE has initiated a RRC Re-establishment procedure in a new eNB.
In case of NB-IoT connecting to 5GC, to support RRC Reestablishment after RLF for NB-IoT UEs, it will also be needed to introduce a RAN CP Relocation Indication procedure. 
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Figure 1. RAN CP Relocation Indication Procedure
In order to authenticate the UE, the UL CP Security Information (UL NAS MAC and UL NAS Count) will be carried by the RAN CP Relocation Indication procedure, and the DL CP Security Information (DL NAS MAC) will be carried by the Connection Establishment Indication Procedure.
Note that it is FFS whether the UE is able to carry the full 5G-S-TMSI (which is 8 bits longer than S-TMSI) to the RAN node in RRC Connection Reestablishment Request or not, pending to RAN2 discussion.

Proposal 3: introduce RAN CP Relocation Indication Procedure, mark 5G-S-TMSI as FFS pending to RAN2.
As shown in the Figure above, if the AMF authenticates the request, it initiates the Connection Establishment Indication procedure including NAS-level security information to be sent to the UE in the RRCConnectionReestablishment message.
Proposal 4: introduce DL CP Security Information in Connection Establishment Indication Procedure.

3   Conclusion
In this contribution, we discussed how to support inter UE QoS, and CP Relocation, get the following proposals:

Proposal 1: introduce Retrieve UE Information procedure and UE Information Transfer procedure over NGAP.

Proposal 2: introduce NB-IoT UE Priority, and detailed values FFS up to CT4 progress.
Proposal 3: introduce RAN CP Relocation Indication Procedure, mark 5G-S-TMSI as FFS pending to RAN2.
Proposal 4: introduce DL CP Security Information in Connection Establishment Indication Procedure.
It is proposed to endorse the NGAP CR in [3] and stage2 CR in [4].
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