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1 Introduction

The WID of Rel-16 enhancements for NB-IoT and the WID of Rel-16 MTC enhancements for LTE were approved in RAN#80. The WIDs have been revised for several times and the lasted ones are approved in RAN#83 [1][2]. The following objective is included in both of these WIDs:

	Connection to 5GC:

· Specify support for the following features [RAN2, RAN3]

· Support of extended DRX in CM-IDLE

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

· Support of EDT for Data over NAS and UP solution (see Note)

· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)

· Support of restriction of use of Enhanced Coverage

· Delivery of Expected UE Behaviour information to the RAN

· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC
Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated.


In previous meetings, RAN2 has agreed to support RRC_INACTIVE state and also User Plane CIoT 5GS optimization in RRC_IDLE for eMTC. For NB-IoT, RRC_INACTIVE state would not be supported but User Plane CIoT 5GS optimization would be supported. The related agreements are as following:

	RAN2#106 agreements:

· RRC_INACTIVE state in NB-IoT connected to 5GC is  not supported.

· RRC_INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signalling.

RAN2#107 agreements:

Support of eDRX in CM-IDLE and EDT:

· Support of User Plane CIoT 5GS optimization is optional for both eMTC and NB-IoT devices connected to 5GC without capability signaling. Indication for support is provided in Msg5, i.e. RRCConnectionSetupComplete.


In this paper, we will further discuss some remaining issues, especially those related to supporting of user plane solutions for eMTC and NB-IoT. 
2 Discussion

2.1 Issue#1: Applicability of NR PDCP for SRB1, DRBs for NB-IoT

Till last RAN2 meeting, it’s still FFS the applicability of NR PDCP for SRB1, DRBs for NB-IoT/eMTC. As we know, for eLTE connected to 5GC, NR PDCP was adopted for both SRB1, SRB2 and DRBs. In previous meeting, company think for NB-IoT connected to 5GC, the NR-PDCP can also be adopted for both SRB1 and DRBs. However, we understand it may be not easy to transplant the simplifications in LTE PDCP for legacy NB-IoT into NR PDCP due to the difference between LTE PDCP and NR PDCP. The possible relevant issues are as follows: 

· For NB-IoT, the maximum supported size of a PDCP SDU/PDCP Control PDU is 1600 octets. This value is much smaller than the maximum supported size of a PDCP SDU in NR PDCP, 9000 bytes. Simplification for PDCP SDU size in NR PDCP would be needed.

· For NB-IoT, 7 bit PDCP SN is used for DRB. While in NR PDCP, they define differentiated DL and UL PDCP SN and only 12, or 18 bits are defined for PDCP SN length. Simplification for NR PDCP SN length may need to be applied in both UL and DL.
· For NB-IoT, PDCP status report receive operation is not applicable. Whether such simplification for PDCP Status Report is needed for NR PDCP would be discussed.

In [6], company also mentioned NR PDCP is introduced in eLTE for two main reasons: 1) alignment of SDAP with NR PDCP and 2) to have lossless handover at handover between NR and eLTE. None of these apply to NB-IoT. We have the similar understanding and therefore we think it’s not necessary to apply NR PDCP for NB-IoT.
Proposal 1: NR PDCP is not supported for NB-IoT connected to 5GC.

2.2 Issue#2: I-RNTI vs resumeIdentity for UP CIoT 5GS Optimisation
In [7], it has suggested that for eMTC same I-RNTI can be adopted for UP CIoT 5GS Optimisation and this avoids any RAN3 impact for handling different UE Identity for different features for 5GC connectivity. 
Firstly, we have different understanding as we think anyway RAN3 need to differentiate UP CIoT 5GS Optimisation from RRC_INACTIVE. RAN3 has already specified NG interface suspend/resumption procedures for only UP CIoT 5GS Optimisation in NG-RAN specifications while these procedures are not needed for RRC_INACTIVE. The ng-eNB needs to trigger these procedures when it determines UP CIoT 5GS Optimisation is needed. Therefore, it’s no big issue for ng-eNB to still use resumeIdentity for UP CIoT 5GS Optimisation. The main RAN3 impact may be to add a new type of UE Context ID in Xn context retrieval procedure.

Secondly, we understand I-RNTI is mainly used in RRC_INACTIVE state, and also related to RAN area paging. For NB-IoT, as it would not support RRC-INACITVE, it’s no need for NB-IOT to support I-RNTI. For eMTC, if I-RNTI is also used for UP CIoT 5GS Optimisation, it may need further clarification to avoid UE from monitoring I-RNTI for paging in RRC_IDLE. 

Thirdly, we can see in RRC specification, resumeIdentity has been used by the NB-IoT and eMTC in many procedures as the following:

· Initiation

· Actions related to transmission of RRCConnectionResumeRequest message

· Reception of the RRCConnectionSetup by the UE

· Reception of the RRCConnectionResume by the UE

· Integrity check failure from lower layers while T300 is running for UP-EDT

· Reception of the RRCConnectionRelease by the UE

· UE actions upon leaving RRC_CONNECTED

Take “Actions related to transmission of RRCConnectionResumeRequest messag” as example, there exists two main process branches, one is for resuming the RRC connection from a suspend RRC connection and the other is for resuming the RRC connection from RRC_INACTIVE. If I-RNTI is introduced for UP CIoT 5GS Optimisation, it may be expected the process for RRC_INACTIVE can be reused as much as possible for UP CIoT 5GS Optimisation. But as we have suggested not to support NR-PDCP for NB-IoT, at least for NB-IoT, it’s not easy to reuse process for RRC_INACTIVE for UP CIoT 5GS Optimisation. In a summary, using I-RNTI for UP CIoT 5GS Optimisation would have many specification changes in these procedures and we cannot see the obvious benefit compared with the workload.

Proposal 2: For NB-IoT and eMTC connected to 5GC, it’s suggested to reuse resumeIdentity for UP CIoT 5GS Optimisation.

2.3 Issue#3: Signalling aspects for UP CIoT 5GS Optimisation
In RAN2#107 meeting, RAN2 has agreed for NB-IoT and eMTC, when the UE in RRC_IDLE using the UP CIoT optimisation reselects to another CN type, it discards the UE AS context and the UE identity. For example, we understand a UE would not intend to resume connection to legacy EPC if it suspend in an EPC cell but move to a 5GC cell later (it’s also impossible as the UE should discard the AS context). That means, the UE would only resume the connection in a cell with same CN type. 
In [8], company has the assumption that ng-eNB is allowed to have connectivity to 1) EPC only, 2) 5GC only, or 3) both EPC and 5GC. And maybe case 1) is the rare case as company also mentioned for 5GC deployments, it is reasonable to assume only 5GC CN type supported on some frequencies while both EPC and 5GC CN types supported on other frequencies. For case 1), it’s obvious only resumption to EPC can be allowed in this ng-eNB. For case 2), only resumption to 5GC can be allowed. For case 3), no matter for a legacy R15 UE or a new R16 UE capable of connecting to 5GC, moving to this ng-eNB and trying to resume its connection, both of them can be considered to be resumed in a same CN type cell. That means, the ng-eNB can resume connection for the R15 UE under EPC and resume connection for the R16 UE under 5GC. In a summary, ng-eNB is capable to connect a legacy R15 UE to EPC in the cases of 1) and 3) but not case 2). 
Observation 1: If ng-eNB is allowed to have connectivity to both EPC and 5GC, both of legacy R15 UE or a new R16 UE capable of connecting to 5GC can be considered to be resumed in a same CN type cell. That means, such ng-eNB can resume connection for the R15 UE under EPC and resume connection for the R16 UE under 5GC. 

Per our understanding, it’s easy for the UE to determine the case 1) if there has none of the new added IE related to connecting to 5GC, e.g, per PLMN indication of the supported CIoT 5GS Optimisations, in SIB1 or SIB2. But there may have ambiguity for case 2) and case 3) as both of them would broadcast indication of the supported CIoT 5GS Optimisations. Taken into account there have separate barring information for 5GC in eLTE (e.g. cellAccessRelatedInfo-5GC and plmn-Identity-5GC information etc), we think it’s possible for the UE to indirectly determine case 2) or case 3), e.g, if the legacy cell barring indication is set to barred while the barring indication for 5GC is set to not barred, it is the case 2).
Observation 2: The UE can differentiate the case 2) of connecting to 5GC only and case 3) of connecting to both EPC and 5GC with reference to the barring information separately for EPC and 5GC. 
In [7], company has mentioned with reference to eLTE, for NB-IoT, in order for ng-eNB to differentiate between legacy R13 UP CIoT EPS optimisation resume request and R16 UP CIoT 5GS optimisation resume request, it’s proposed to introduce critical extension version of RRCConnectionResumeRequest-NB message for 5GC connectivity. Per our understanding, for the above case 1) and case 2), there has no need to do such differentiation as for example, a UE would not try to resume connection if it previously suspended in an EPC cell but move to a 5GC only cell later (it’s also impossible as the UE should discard the AS context). But for the case 3), as both legacy R15 UE and R16 UE can request to resume its connection in such ng-eNB, the ng-eNB may need to do some differentiation. But we think there may exist another implicit way, e.g., according to whether there has the information of NG interface or S1 interface in UE context stored in ng-eNB. Therefore, we don't see the necessity for ng-eNB to differentiate between legacy R13 UP CIoT EPS optimisation resume request and R16 UP CIoT 5GS optimisation resume request.

Moreover, with proposal 2, there has no need to introduce new UE identity in the resume request message. Then we think it’s no need to extend the existing messages and RRCConnectionResumeRequest/RRCConnectionResumeRequest-NB can be reused for resumption in 5GC for eMTC and NB-IoT.

As RAN2 has agreed for NB-IoT and eMTC for CP solution, specific RRC establishment cause would be used. Based on the specific definition for this cause, if companies think such cause can also be applied for RRC connection resumption, then the only change for resume request message may be to include the new specific resumption cause.

Proposal 3: For NB-IoT, RRCConnectionResumeRequest-NB can be reused for RRC connection resumption in RRC_IDLE with suspend when connected to 5GC. And only update may be to include specific RRC resumption cause for 5GC, if needed.

Proposal 4: For eMTC, RRCConnectionResumeRequest can be reused for RRC connection resumption in RRC_IDLE with suspend when connected to 5GC. And only update may be to include specific RRC resumption cause for 5GC, if needed.

For eMTC, more companies have the understanding that eMTC shares most of the signalling with LTE and from specification perspective, RRC-INACTIVE defined for eLTE can be easily reused for eMTC that is the reason why RAN2 agrees RRC_INACTIVE can be optionally supported by eMTC.  Therefore, we think RRCConnectionResumeRequest-5GC IE can be reused for RRC connection resumption in RRC_INACTIVE when connected to 5GC.
Proposal 5: For eMTC, RRCConnectionResumeRequest-5GC IE can be reused for RRC connection resumption in RRC_INACTIVE when connected to 5GC.
For R13 UP CIoT optimisation, UE resumes the AS context and re-activates security after reception of Msg4. But for Rel-15 eLTE in RRC_INACTIVE, UE resumes the AS context and re-activates security prior to sending RRCConnectionResumeRequest. R15 UP-EDT has introduced similar procedure as that in R15 eLTE. 
In [7], company suggested for UP CIoT 5GS optimization to follow the same security principle as RRC_INACTIVE when connected to 5GC. This will avoid different security behaviour for different features when UE connected to 5GC, e.g. UP optimisation, UP-EDT and RRC_INACTIVE. We have similar views. 

Proposal 6: For eMTC ad NB-IoT, actions related to transmission of RRCConnectionResumeRequest can be similar as that for UP-EDT, e.g., security is re-activated prior to sending RRCConnectionResumeRequest, except that KeNB root key is derived from Kamf as specified in TS 33.501.
Moreover, ng-eNB needs to assign UE identity to the UE in order to identify the suspended UE context in the next resumption procedure. As with our proposal 2, there has no need to adopt new UE identity for the resume request message for UP CIoT 5GS Optimisation, we suggest to reuse RRCConnectionRelease and RRCConnectionRelease-NB for eMTC and NB-IoT. The rrc-InactiveConfig in the RRCConnectionRelease can also be reused for RRC_INACTIVE for eMTC. 
Proposal 7: For NB-IoT, RRCConnectionRelease-NB can be reused for suspension and moving UE to RRC_IDLE with suspend when connected to 5GC.

Proposal 8: For eMTC, RRCConnectionRelease can be reused for suspension and moving UE to RRC_IDLE with suspend when connected to 5GC. And RRCConnectionRelease with rrc-InactiveConfig can be reused for suspension and moving UE to RRC_INACTIVE when connected to 5GC.

With the above proposals, we understand for eMTC in RRC_CONNECTED state, it can be moved to either RRC_IDLE or RRC_INACTIVE with different types of suspend/resumption configuration. This is different from eLTE in which UE in RRC_CONNECTED can only be moved to RRC_INACTIVE.
2.4 Issue#4: PDU session

RAN2 has the following agreements related to slicing and QoS support:

	· SDAP is not supported for NB-IoT.

· Maximum 8 slices are supported by both NB-IoT and eMTC.

· In Msg5, both NB-IoT and eMTC UEs provide S-NSSAI to indicate network slice that UE wants to connect.

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

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

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

· 
In R15, RRC Connection Setup Complete Message is enhanced to include registeredAMF-r15, s-NSSAI-list-r15, ng-5G-S-TMSI-Bits-r15, gummei-Type-v1540, guami-Type-r15 and all these changes are applicable for eMTC 5GC UEs as well.


Based on SA2 feedback, RAN2 has agreed network slicing is applicable to eMTC and NB-IoT devices with some restriction. However, we understand it may be not easy for NB-IoT to support such QoS framework and slicing. According to [3], the support of network slicing relies on the principle that traffic for different slices is handled by different PDU sessions. Also according to RAN3 specification, S-NSSAI is part of PDU session resource. We understand support of such QoS framework and network slicing would require the NB-IoT UE to firstly support PDU session which is new concept for NB-IoT. 
Observation 3: To support 5GC QoS framework and network slicing would require the NB-IoT UE to firstly support PDU session which is new concept for NB-IoT.

Firstly, for CP solution, as it has neither PDU session nor DRB, it may be impossible or need much specification changes to introduce such QoS framework and slicing. Therefore, we suggest not to consider QoS framework and slicing for CP solution. 
For UP solution, with comparison between TS 36.413 and TS 38.413, we can see PDU session procedure can be analogized to E-RAB procedure. They have similar class 1 procedures (setup, modify, modify indication and release). And PDU session procedure has an additional class 2 procedure, e.g, PDU Session Resource Notify. It may be easy to introduce some simplifications in TS 38.413 for NB-IoT and eMTC. But the complexity may exist in UE as it needs to support two bearer management procedures for connecting to EPC or 5GC.
Proposal 9: It’s suggested to support simplified PDU Session procedure for only UP solution for NB-IoT and eMTC. 

With proposal 9, RAN2 may need to further discuss whether S-NSSAI needs to be provided to 5GC, e.g., in Msg5 for CP solution for NB-IoT and eMTC.

Proposal 10: RAN2 needs to further discuss whether S-NSSAI needs to be provided to 5GC, e.g., in Msg5 for CP solution for NB-IoT and eMTC. 

2.5 Issue#5: AS RAI
In last meeting, RAN2 has the following working assumption based on SA2 requirements on AS RAI:
	Working assumption:

· We will introduce a AS Release Assistance Information (RAI) that conveys at least the following information:

· No further UL/DL higher layer PDUs.

· No further UL, 1 single DL higher layer PDU expected. 

Further details including CP/UP applicability can be discussed in the next meeting.


But during the meeting, company has commented it is already stated in the MAC specification that the Rel-14 RAI is sent when there is no UL or DL. We have the same understanding since the current MAC specification is as following:

	For NB-IoT or BL UEs:

· if rai-Activation is configured, and a buffer size of zero bytes has been triggered for the BSR, and the UE may have more data to send or receive in the near future:

· cancel any pending BSR.


Therefore, in order to avoid introducing redundant indication, we think RAN2 needs to further clarify the meaning of the existing AS RAI.

Proposal 11: RAN2 needs to further clarify the meaning of the existing AS RAI (BSR=0).
Moreover, with reference to the following SA2 requirements: 
· When NG-RAN receives the AS RAI from the UE (during RRC connection establishment or resumption, different from that BSR=0 is sent during RRC connection maintainance), NG-RAN shall maintain the UE's RRC connection in case RRC connection establishment procedure was executed, and include an N2 RAI indication (no further uplink/downlink transmissions or only a single downlink transmission) in the Initial UE message, in the next Uplink NAS transport message or in an RAI specific NGAP indication

· The Release Assistance Indication in AS can also support UP-based data delivery. In this case the RAN is expected to send the N2 UE Context Release Request including the N2 RAI to the AMF. The AMF sends the N2 UE Context Release Command to NG-RAN unless the AMF is aware of other pending MT traffic. The RAN releases the UE once it has received the N2 UE Context Release Command from the AMF and once an outstanding UP downlink transmission has been received (if applicable).
We cannot see the necessity or benefit of the first requirement, e.g., the AS RAI in the RRC signalling for RRC connection establishment or resumption procedures as we think such indication may be “too early”, especially for the UP solution. Generally we assume when a UE have more data to transmit it will use UP solution, but it’s highly possible that the UE cannot know how “more” data will exist in the future at the time point of RRC connection establishment or resumption. Per our understanding, maybe only during data transmission or close to the end of data transmission, the UE can know such information or maybe such information would be more accurate. That also means, it’s not suitable to provide such information along with the RRC signalling for RRC connection establishment or resumption.
In [9], it also mentioned AS Release assistance information can be together with the last UL Higher PDU transmission or without a UL Higher PDU transmission, and for the reporting mechanism itself, there are two obvious approaches, one is to report at RRC level and the other to report at MAC level. We can agree with such assumption. Therefore if such AS RAI is really needed, we prefer to define a MAC CE to contain it and such MAC CE can be sent separately or together with the last UL Higher PDU.
Proposal 12: if a new AS RAI is really needed, it’s suggested to define a new MAC CE to contain it and such MAC CE can be sent separately or together with the last UL Higher PDU.

During the discussion in last meeting, company think the AS RAI is primarily intended for user plane CIoT 5GS optimisation as SA2 has also agreed on a NAS RAI for control plane CIoT 5GS optimization. Even other company has mentioned it can also be used when the UE uses both CP+UP, we think UP solution is still the main case. For the case that UE uses CP only, we think such new AS RAI is not necessary as NAS RAI would be more accurate and the AS RAI looks like just a repeated one for NAS RAI.

Proposal 13: It’s not needed to apply the new AS RAI to the case UE uses CP only.
2.6 Issue#6: How to support access control for NB-IoT

In legacy NB-IoT, a simplified access barring mechanism based on SIB14 is supported and in R15, access barring according enhanced coverage levels has also been supported. 
In previous meeting, it looks like more companies think UAC has its advantage for finer access control and can be supported for NB-IoT connecting to 5GC. We understand if UAC is introduced for NB-IoT, it will replace the legacy basic access barring mechanism in NB-IoT. But as access barring according enhanced coverage levels isn’t considered in UAC, it should be kept and how to deal with the co-existence of UAC and access barring according enhanced coverage levels need to be discussed. 

Proposal 14: If UAC is introduced for NB-IoT, access barring according enhanced coverage levels should be kept.

In RAN2, the UAC checking mechanism still can be discussed. In previous meeting, company has mentioned it may make more sense to simplify the UAC mechanism used in LTE/NR to be more aligned with the existing NB-IoT barring because “the barring mechanism for NB-IoT uses a simple barring bitmap without any barring factor or barring time. In addition, the mechanism for checking whether barring is enabled has been optimised compared to LTE such that the UE can determine whether barring is enabled or not based on MIB”. Company think this enable low complexity implementation and power saving in the UE. 

However, we have different thinking for this issue. We understand that the purpose of UAC is to perform access barring based on more detailed or integrated factors/criterion such as operator policies, deployment scenarios, subscriber profiles, and available services when congestion occurs. If UAC will be supported for NB-IoT connected to 5GC, it can be assumed such NB-IoT will support more diverse features in the future, it may be more suitable to make use of such finer adjustment scheme as much as possible. This would be beneficial not only to efficient network resources management but also to UE power and user experiences. Therefore, we think UAC can be supported with eLTE/NR procedure as baseline. 

Moreover, we are open to discuss whether to simplify the determination on barring enable/disable, e.g., with some reference to the simplification in legacy NB-IoT.

Proposal 15: If UAC will be supported for NB-IoT connected to 5GC, the UAC checking mechanism in eLTE/NR should be baseline. Whether to simplify the determination on barring enable/disable can be further discussed.
2.7 Issue#7: legacy NB-IoT/eMTC UE in a cell connected to 5GC only

It’s easy to understand that legacy NB-IoT/eMTC UEs would not be allowed to access the cell connected to 5GC only. For eLTE connected to 5GC, there has similar issue. The cellAccessRelatedInfo-5GC and plmn-Identity-5GC information are introduced to avoid legacy LTE UE selecting a cell connected to 5GC only (e.g., this cell is barred by old access barring parameters which are not read by new eLTE UE). With reference to eLTE, such mechanism can be reused for NB-IoT/eMTC UEs connected to 5GC. 

Moreover, taken into account the cell access related parameters introduced for eLTE (e.g. cellAccessRelatedInfo-5GC and plmn-Identity-5GC information etc) are sent in SIB1 and UE will read the SIB1 only after it re-selects to this target cell, it would be possible that a legacy LTE UE re-selects to a cell and reads the SIB in vain as it finally finds this target cell is barred. As NB-IoT/eMTC UEs are power sensitive and in order to avoid such unnecessary cell re-selection for NB-IoT/eMTC UEs, it can be considered to indicate the information of a cell only connected to 5GC as early as possible, e.g., such 5GC only cells would be configured into black cell list for the legacy UEs in SIB4 and SIB5 of the source cell. With this way, the legacy UEs would not perform cell re-selection to the cells in the black cell list that can help to avoid unnecessary power consumption in legacy NB-IoT/eMTC UEs after connected to 5GC is supported. However, considering this black cell list will also take effect on the new NB-IoT/eMTC UEs, another new white cell list would also be needed to include these 5GC only cells. If there have same cells both in the old black cell list and the new white cell list, the new NB-IoT/eMTC UEs could follow the configuration in the new white list. Such new white cell list can also be used by the R16 UE capable of connecting to 5GC to prioritize the cell-reselection to the cell with same CN type. 
Proposal 16: In order to avoid unnecessary power consumption in legacy NB-IoT/eMTC UEs after connected to 5GC is supported, it’s suggested to further consider the scheme of indicating the information of a cell only connected to 5GC as early as possible.
In [8], it also mentioned interworking of 5GC with EPC as introduced in Rel-15 covers mobility between 5GC and EPC. Each time the UE moves between 5GC and EPC, the UE performs the Registration or Tracking Area Update procedure and the UE's context is moved between the involved CNs. Then it’s important to consider reducing idle mode inter-CN-type mobility between EPC and 5GC. Company suggested to adapt SIB5 and SIB5-NB to include CN type (EPC & 5GC) connectivity supported by different neigbor cell frequnecies as assistance information for inter-frequency idle cell reselection. Such scheme has similar effect as our suggested new white list, but cannot handle with the issue for legacy UE as the new added CN type information cannot be understood by legacy UE. Therefore, we still suggested to adopt the above scheme of combined using both blacklist and whitelist. 
In[8], it also proposed for ranking based inter-frequency NB-IoT Idle cell-reselection and equal priority inter frequency eMTC idle cell reselection, use new parameter Qoffsetfreq_cn_type for neighbor cell ranking criteria evaluation when inter-frequency cell is connected to different type of core network than registered CN type. We cannot see the necessity for such scheme as we understand after UE excluded the unsuitable carrier/cells with unexpected CN type, the remaining carriers/cells can be evaluated by the legacy scheme.
3 Conclusions

In this contribution, we have discussed some remaining issues related to connection to 5GC. We make the following observations and proposals:

Observation 1: If ng-eNB is allowed to have connectivity to both EPC and 5GC, both of legacy R15 UE or a new R16 UE capable of connecting to 5GC can be considered to be resumed in a same CN type cell. That means, such ng-eNB can resume connection for the R15 UE under EPC and resume connection for the R16 UE under 5GC. 

Observation 2: The UE can differentiate the case 2) of connecting to 5GC only and case 3) of connecting to both EPC and 5GC with reference to the barring information separately for EPC and 5GC. 
Observation 3: To support 5GC QoS framework and network slicing would require the NB-IoT UE to firstly support PDU session which is new concept for NB-IoT.

Proposal 1: NR PDCP is not supported for NB-IoT connected to 5GC.

Proposal 2: For NB-IoT and eMTC connected to 5GC, it’s suggested to reuse resumeIdentity for UP CIoT 5GS Optimisation.

Proposal 3: For NB-IoT, RRCConnectionResumeRequest-NB can be reused for RRC connection resumption in RRC_IDLE with suspend when connected to 5GC. And only update may be to include specific RRC resumption cause for 5GC, if needed.

Proposal 4: For eMTC, RRCConnectionResumeRequest can be reused for RRC connection resumption in RRC_IDLE with suspend when connected to 5GC. And only update may be to include specific RRC resumption cause for 5GC, if needed.

Proposal 5: For eMTC, RRCConnectionResumeRequest-5GC IE can be reused for RRC connection resumption in RRC_INACTIVE when connected to 5GC.
Proposal 6: For eMTC ad NB-IoT, actions related to transmission of RRCConnectionResumeRequest can be similar as that for UP-EDT, e.g., security is re-activated prior to sending RRCConnectionResumeRequest, except that KeNB root key is derived from Kamf as specified in TS 33.501.
Proposal 7: For NB-IoT, RRCConnectionRelease-NB can be reused for suspension and moving UE to RRC_IDLE with suspend when connected to 5GC.

Proposal 8: For eMTC, RRCConnectionRelease can be reused for suspension and moving UE to RRC_IDLE with suspend when connected to 5GC. And RRCConnectionRelease with rrc-InactiveConfig can be reused for suspension and moving UE to RRC_INACTIVE when connected to 5GC.

Proposal 9: It’s suggested to support simplified PDU Session procedure for only UP solution for NB-IoT and eMTC. 

Proposal 10: RAN2 needs to further discuss whether S-NSSAI needs to be provided to 5GC, e.g., in Msg5 for CP solution for NB-IoT and eMTC. 
Proposal 11: RAN2 needs to further clarify the meaning of the existing AS RAI (BSR=0).
Proposal 12: if a new AS RAI is really needed, it’s suggested to define a new MAC CE to contain it and such MAC CE can be sent separately or together with the last UL Higher PDU.

Proposal 13: It’s not needed to apply the new AS RAI to the case UE uses CP only.
Proposal 14: If UAC is introduced for NB-IoT, access barring according enhanced coverage levels should be kept.

Proposal 15: If UAC will be supported for NB-IoT connected to 5GC, the UAC checking mechanism in eLTE/NR should be baseline. Whether to simplify the determination on barring enable/disable can be further discussed.

Proposal 16: In order to avoid unnecessary power consumption in legacy NB-IoT/eMTC UEs after connected to 5GC is supported, it’s suggested to further consider the scheme of indicating the information of a cell only connected to 5GC as early as possible.
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