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Discussion and decision
1 Introduction

The study item for connectivity to 5GCN for Rel-16 eMTC and NB-IoT has been completed in SA2 (TR 23.724) and SA2 has started normative work. In RAN2#105bis, several agreements regarding eDRX in RRC_IDLE and RRC_CONNECTED, EDT when using CP solution were made [R2-1905262].

In this contribution, we discuss the support of access control, mobility and RRC message changes for connectivity to 5GCN.
2 Discussion
In eLTE, when a UE wants to connect to a 5GCN, it has to de-register from the EPC and start the registration procedure to 5GCN. New identity NG-5G-S-TMSI or I-RNTI is used instead of IMSI and S-TMSI in paging monitoring and RRC connection (resume) request message. This indicates the UE wishing to connect to 5GCN supports the features offered by the 5G RAN and 5GCN such as NR PDCP, flow based QoS, 5G security framework, network slicing and RRC_INACTIVE state.  A comparison on features supported by eMTC/NB-IoT UE and eLTE UE is shown in Table 1 in [1].
When a LTE UE is connected to 5GCN, not all LTE features can be supported. For example, in eLTE, LTE features like coverage enhancement (CE), ACB, MBMS, C-IoT optimizations,or  eDRX are not supported.

Observation 1. When a LTE UE is connected to 5GCN, not all LTE features can be supported. For example, in eLTE, LTE features like coverage enhancement (CE), ACB, MBMS, C-IoT optimizations, or eDRX are not supported.

For eMTC and NB-IoT, when UE connects to 5GCN, some features like coverage enhancement, C-IoT optimization and eDRX would need to be supported in 5GCN as they are essential for this kind of UE’s operation. 
As illustrated in Table 1 in [1], a non BL UE when operating as normal LTE UE can already support the connectivity to 5GCN. Therefore, BL UEs or UEs in CE can reuse the signaling procedures (e.g., cell access information, access barring, access control, UE capability reporting, handover and security handling, RRC messages, CN type change, disabling N1 mode etc.) defined for eLTE. In addition, UE’s capability indication (e.g., CE modeB, CIoT EPS optimization) in RRCConnectionSetupComplete from LTE can be reused for 5GCN. For NB-IoT UEs, new broadcast and dedicated signaling IEs would need to be defined. For example, BL UE or UE in CE can reuse the rrcConnectionRequest-r15 and rrcConnectionResumeRequest-r15 whereas NB-IoT UEs may need new set of RRC messages to indicate the service request is for 5GCN (not EPC). 
Observation 2. A non BL UE when operating as normal LTE UE can already support the connectivity to 5GCN. Same RRC signaling procedures (e.g., cell access information, access barring, access control, UE capability reporting, handover and security handling, CN type selection, disabling N1 mode etc.) can be re-used as baseline for BL UEs, UEs in CE or NB-IoT UEs.
Idle mode mobility

It is clear that when even 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 mode 5GCN without any additional requirements for UEs.

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

As part of Rel-16 study item in NR/LTE (RAN-centric Data Collection and Utilization for LTE and NR), detail on support of MDT is being discussed. Therefore, we can wait for the progress on NR work item to decide whether and how MDT is supported in eMTC when connected to 5GCN.

Proposal 2. RAN2 wait for the completion of Rel-16 study item in NR/LTE (RAN-centric Data Collection and Utilization for LTE and NR) to decide whether and how MDT is supported in eMTC when connected to 5GCN.

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 3. 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 4. 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.

Connected mode mobility
During the study item phase, SA2 has concluded that NAS based CN type change is supported. During handover, it is possible that UE is provided full RRC configuration, system information and NAS container for the CN type change. Therefore, handover between eNB and ng-eNB (i.e., inter system intra-RAT handover) can be supported. Existing signaling for LTE connected to ng-eNB can be reused. However, there may be no link for coordination between new RAT (ng-eNB) and 2G/3G network, therefore handover between ng-eNB and 2G/3G (i.e., inter system inter RAT handover) may not be supported. But it is important to have voice call continuity from 5G to 2G/3G.
Proposal 5. Handover between eNB and ng-eNB (i.e., inter system intra-RAT handover) is supported. Existing signaling parameters used for eLTE are reused for this purpose.

Proposal 6. Handover between ng-eNB and 2G/3G (i.e., inter system inter RAT handover) is FFS.

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 7. 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.

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, 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 8. 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. UE expects legacy RRCConnectionResume message that is not ciphered in Msg4 in response to rrcConnectionResumeRequest-r15 message for resuming the suspended RRC connection.

Proposal 9. In response to resume request with RRCConnectionResumeRequest-5GC-r15-IEs, UE expects Msg.4 to be legacy RRCConnectionResume message that is not ciphered.

It is already agreed that control plane EDT feature is supported when connect to 5GCN. When using UP 5GS optimization, Rel-15 UP-EDT can also be used without further change. The AS security activation and handling of new AS keys upon EDT abortion or completion can be same as the Rel-15 EDT when connected to EPC. The condition to initiate EDT can be same as specified in TS 36.331. Similar to EPC, whether or not UP-EDT is supported is broadcast in the SIB2. 
However, SA2 has to start normative work on using EDT when UE is using UP 5GS optimization as indicated in [2]. Therefore, RAN2 can wait SA2 progress in the normative work for details on the support of UP-EDT. 
Proposal 10. RAN2 can wait SA2 progress in the normative work for details on the support of UP-EDT.

3 Conclusion

The observations captured are the following:
Observation 1.
When a LTE UE is connected to 5GCN, not all LTE features can be supported. For example, in eLTE, LTE features like coverage enhancement (CE), ACB, MBMS, C-IoT optimizations, or eDRX are not supported.
Observation 2.
A non BL UE when operating as normal LTE UE can already support the connectivity to 5GCN. Same RRC signaling procedures (e.g., cell access information, access barring, access control, UE capability reporting, handover and security handling, CN type selection, disabling N1 mode etc.) can be re-used as baseline for BL UEs, UEs in CE or NB-IoT UEs.

The proposal captured are the following:
Proposal 1.
Same cell selection/ reselection criteria and measurement rules that are applicable when connected to EPC are re-used when connected mode 5GCN
Proposal 2.
RAN2 wait for the completion of Rel-16 study item in NR/LTE (RAN-centric Data Collection and Utilization for LTE and NR) to decide whether and how MDT is supported in eMTC when connected to 5GCN.
Proposal 3.
RSRP based access control is supported when connected to 5GCN and the BR version of SIB25 is extended for this purpose.
Proposal 4.
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 5.
Handover between eNB and ng-eNB (i.e., inter system intra-RAT handover) is supported. Existing signaling parameters used for eLTE are reused for this purpose.
Proposal 6.
Handover between ng-eNB and 2G/3G (i.e., inter system inter RAT handover) is FFS.
Proposal 7.
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 8.
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 9.
In response to resume request with RRCConnectionResumeRequest-5GC-r15-IEs, UE expects Msg.4 to be legacy RRCConnectionResume message that is not ciphered.
Proposal 10.
RAN2 can wait SA2 progress in the normative work for details on the support of UP-EDT.
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