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Discussion and decision
1 Introduction

In RAN2#107, following agreements were made.
· 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.
· Control Plane optimization feature is optional for eMTC devices connecting to 5GC and mandatory for NB-IoT devices connected to 5GC.

· Introduce a new IE “cp-CIoT-5GC-Optimisation-r16” in SIB1-BR to indicate ng-eNB connected to 5GC is supporting control plane optimisation and no need of any indicator in SIB1-NB to indicate support for CP optimisation.

· When eMTC UE is initiating RRC connection setup procedure for connecting to 5GC, use R15 critical extension of RRCConnectionRequest message including 5GC UE Identity and 5GC establishment cause values.

· 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.

· In R16 NB-IoT, RRCConnectionSetupComplete-NB message needs also to include gummei-Type-v16, guami-Type-r16.

· In RRCConnectionSetupComplete message, introduce a new IE “cp-CIoT-5GC-Optimisation-r16” to assist ng-eNB for the selection of proper AMF supporting control plane optimization.

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.

In this contribution, we discuss the remaining issues on IDLE mode mobility, access control and establishment/resumption procedure for BL UEs or UEs in CE when connected to 5GCN.
2 Discussion
Idle mode mobility

It is clear that UE selects a cell that belongs to a different CN type (e.g., during cell reselection events), it starts the NAS recovery process to enable S1 mode or N2 mode. As in eLTE, same Cell selection/ reselection criteria and measurement rules that are applicable when connected to EPC can be considered when connected to 5GCN without any additional requirements for UEs.

Proposal 1. In normal coverage, same cell selection/ reselection criteria and measurement rules that are applicable when connected to EPC are re-used when connected mode 5GCN

When a BL UE or UE in CE is camping in a cell in enhanced coverage, ranking based reselection criteria is applied for intra-frequency and inter-frequency cell reselection (irrespective of configured frequency priorities, if any). The reason behind doing this was to reduce power consumption due to frequent cell reselection events when such BL UEs or UEs in CE mostly operates in deep coverage, i.e., not camping in normal coverage. Therefore, when connected to 5GC, no motivation is foreseen to include the inter-frequency priorities for cell reselection for BL UEs or UEs in CE when camping in enhanced coverage.

Proposal 2. In enhanced coverage, same cell selection/ reselection criteria and measurement rules that are applicable when connected to EPC are re-used when connected mode 5GCN.
The inter-RAT cell reselection from eNB or ng-eNB to other RATs can be supported by existing means (i.e., up to UE capabilities and Network implementation). For inter-system intra-RAT (between eNB and ng-eNB) cell reselection, the CN type redirection can be used to decide whether to camp in a cell belonging to eNB or ng-eNB. It is agreed that CN type redirection in RRC release message is re-used in eMTC. However, a UE connected to 5GC (but supports both EPC and 5GC) may find an EPC only cell as better ranking cell and cannot bar it as per the cell barring mechanism (i.e., CN type indicated in RRC release message does not impact cell selection) defined in subclause 5.3.1 in TS 36.304
The following description for handling of barred and reserved cells is per CN type. If the UE supports more than one CN type, the UE shall only exclude a cell as candidate for selection/reselection if it is excluded for both CN types.
Before camping in a cell, UE would have to read the system information. Therefore, it is possible to avoid the ping pong between EPC only cell and 5GC only cell even when ranking based inter-frequency cell reselection is used. For example, if UE is connected to 5GC and CN type also indicates 5GC but finds EPC only cell as better ranking cell, then it can exclude the cell as candidates or simply this cell will be barred. It is simply because UE is supposed to connect to 5GC and the EPC only cell is supposed to bar the connectivity to 5GC.
Proposal 3. UE uses CN type provided in RRC release message to exclude the cells from cell reselection if the cells do not belong to the directed CN type in RRC release message.

Access control
When connected to EPC, UE supports different access control mechanisms such as EAB, ACB, ACDC, RSRP based access control. However, a unified access control (UAC) is defined and broadcast in SIB25 by ng-eNB with connectivity to 5GCN. Therefore, when connected to 5GCN, SIB14 is not applicable. 
However, RSRP-based access control introduced for Rel-15 eMTC and NB-IoT UEs can also be important feature to control the load in different CE level and used together with unified control access. This control method is common for all PLMNs and can be enhanced to be PLMN specific. For this purpose, the BR version of SIB25 can be extended to include RSRP based access control per PLMN. 

Proposal 4. RSRP based access control is supported when connected to 5GCN and the BR version of SIB25 is extended for this purpose.

Similar to EAB, any change in the BR version of SIB 25 should not trigger the SI change notification. If UE has stored valid BR version of SIB1 and SIB25 is scheduled, UE has to acquire the SIB25 before initiating RRC connection to know whether cell has barred the UE. If the scheduling information of SIB25 (in SIB1-BR) is change, UE should be notified via paging.

Proposal 5. If UE has stored valid BR version of SIB1 and SIB25 is scheduled, UE has to acquire the SIB25 before initiating or resuming RRC connection.

RRC Connection establishment/resumption
When sending service request to 5GC, the ng-eNG needs to know whether the service request is for EPC or 5GCN. When sending the RRC connection request, new ID NG-5G-S-TMSI which is 48 bits (larger than S-TMSI) is used. Therefore, existing procedure for RRC connection establishment signaling (40 bits in RRCConnectionRequest-5GC-r15-IEs and rest 8 bits in RRCConnectionSetupComplete-v1530-IEs) can be reused.  

Proposal 6. When connected to 5GCN, existing procedure for RRC connection establishment signaling (40 bits in RRCConnectionRequest-5GC-r15-IEs and rest 8 bits in RRCConnectionSetupComplete-v1530-IEs) is reused.

SA2 has already agreed to adopt solution 19 provided in TR 23.724 to support UP 5GS optimization when connected to 5GCN. For this purpose, ng-eNB would have to support both UP optimization for EPC and 5GC. The resume request from UE could be for EPC or 5GC. For example, if UE (resume ID was allocated by ng-eNB) resumes in a RAN which can support both EPC and 5GC, and UE wants to connect to 5GC, the RAN needs to know whether the resume is for EPC or 5GC, otherwise the RAN may not find the UE context correctly or may use incorrect X2/Xn procedure for UE context fetch. Therefore, the existing resumeIdentity-r13 field in RRCConnectionResumeRequest-r13-IEs cannot be used.
It is not preferred to use one spare bit in the RRCConnectionResumeRequest-r13-IEs or RRCConnectionResumeRequest-5GC-r15-IEs to indicate whether the resume request is for EPC or 5GC. It is because the new resume ID for 5GC and I-RNTI are both allocated by ng-eNB and the existing RRCConnectionResumeRequest-5GC-r15-IEs can be reused if UE wants to resume for 5GC. There is no justification to reject the RRC resumption request based on the use of resume ID for 5GC and I-RNTI.
The RRCConnectionResumeRequest-5GC-r15-IEs can contain I-RNTI as resume identity. Since both resume ID for UP 5GS optimization and I-RNTI for RRC INACTIVE can be allocated uniquely in the same area by the ng-eNB, the ng-eNB should be able to retrieve UE context. The field description of I-RNTI can be updated for this purpose as follows.

–
I-RNTI

The I-RNTI IE is used to identify the suspended UE context of a UE in RRC_INACTIVE or of a UE using UP C-IoT 5GS Optimization. 
I-RNTI information element

-- ASN1START

I-RNTI-r15 ::=





BIT STRING (SIZE(40))
-- ASN1STOP

Proposal 7. When resuming from UP C-IoT 5GS optimization, fields in RRCConnectionResumeRequest-5GC-r15-IEs are reused. It is up to network to determine whether the I-RNTI IE indicates I-RNTI of UE in RRC_INACTIVE or resume ID of UE using UP 5GS optimization.
However, as in UP optimization when connected to EPC, the security procedure can be handled in the same way for UP optimization when connected to 5GC. This would mean that when moving UE to RRC IDLE with suspend indication, NCC may not need to be provided if EDT feature is not used. As in LTE, new AS security is derived upon reception of Msg4. As in UP CIoT EPS optimization, BL UEs or UEs in CE should not be required to perform NAS recovery consuming UEs power upon expiry of T300 or cell reselection when T300 is running. UE expects legacy RRCConnectionResume message that is not ciphered in Msg4 in response to rrcConnectionResumeRequest-r15 message for resuming the suspended RRC connection. Network can decide whether to cipher the RRCConnectionResume message based on ID (i.e., RRC_INACTIVE vs UP CIoT 5GS optimization). Also, like in Rel-13 suspend procedure, ng-eNB only needs to provide the resumption ID and suspend indication in RRCConnectionRelease message to move UE in suspended state.
Proposal 8. In response to resume request with RRCConnectionResumeRequest-5GC-r15-IEs, UE expects Msg.4 to be legacy RRCConnectionResume message that is not ciphered.

3 Conclusion

The proposal captured are the following:
Proposal 1.
In normal coverage, same cell selection/ reselection criteria and measurement rules that are applicable when connected to EPC are re-used when connected mode 5GCN
Proposal 2.
In enhanced coverage, same cell selection/ reselection criteria and measurement rules that are applicable when connected to EPC are re-used when connected mode 5GCN.
Proposal 3.
UE uses CN type provided in RRC release message to exclude the cells from cell reselection if the cells do not belong to the directed CN type in RRC release message.
Proposal 4.
RSRP based access control is supported when connected to 5GCN and the BR version of SIB25 is extended for this purpose.
Proposal 5.
If UE has stored valid BR version of SIB1 and SIB25 is scheduled, UE has to acquire the SIB25 before initiating or resuming RRC connection.
Proposal 6.
When connected to 5GCN, existing procedure for RRC connection establishment signaling (40 bits in RRCConnectionRequest-5GC-r15-IEs and rest 8 bits in RRCConnectionSetupComplete-v1530-IEs) is reused.
Proposal 7.
When resuming from UP C-IoT 5GS optimization, fields in RRCConnectionResumeRequest-5GC-r15-IEs are reused. It is up to network to determine whether the I-RNTI IE indicates I-RNTI of UE in RRC_INACTIVE or resume ID of UE using UP 5GS optimization.
Proposal 8.
In response to resume request with RRCConnectionResumeRequest-5GC-r15-IEs, UE expects Msg.4 to be legacy RRCConnectionResume message that is not ciphered.


