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Introduction

The WID of Rel-16 Additional MTC enhancements for LTE was revised in RAN#82 [1][2]. In which, the following objective is included:

	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 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 this contribution, we will try to identify the impacts on RAN3 related to  restriction of use of Enhanced Coverage for NB-IoT/eMTC connected to 5GC, and provide our proposals.

Discussion

For NB-IoT/eMTC UE connected to EPC, the restriction of use of Enhanced Coverage only impacts RAN3 and SA2 specification. That is, MME decides the CE restriction based on UE NAS capability and UE’s subscription and sends Enhanced Coverage Restricted indication to eNB for radio resource scheduling. 
For eMTC UE connected to EPC, the restriction of use of CE-ModeB also only impacts RAN3 and SA2 specification. That is, MME decides the CE-ModeB restriction based on UE's usage setting in ATTACH REQUEST or TRACKING AREA UPDATE REQUEST message. MME sends the CE-Mode-B Restricted indication to eNB for radio resource scheduling. 

In order to minimize specification work, we think such mechanism can be used for NB-IoT/eMTC UE connected to 5GC, e.g., only the Enhanced Coverage Restricted and CE-Mode-B Restricted negotiation mechanism should be done between UE and 5GC, and the 5GC should provide Enhanced Coverage Restricted and/or CE-Mode-B Restricted indication to ng-eNB, which have impacts on SA2 and RAN3 specifications only.

Proposal 1: It’s suggested to use the same Enhanced Coverage restriction mechanism in S1AP to NGAP for NB-IoT/eMTC UE connected to 5GC.

Proposal 1a: Enhanced Coverage Restricted and/or CE-Mode-B Restricted IEs are introduced in NGAP message, e.g. PAGING, INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE, DOWNLINK NAS TRANSPORT etc. 

For eMTC UE connected to EPC, CE-mode-B Support Indicator is provided to EPC by UE specific signalling(e.g. HANDOVER REQUEST ACKNOWLEDGE and INITIAL UE MESSAGE) for NAS decision(e.g. to decide whether the UE supports CE-mode-B). This indication is also necessary for AMF for NAS decision.

Proposal 2: CE-mode-B Support Indicator is introduced in NGAP messages of HANDOVER REQUEST ACKNOWLEDGE and INITIAL UE MESSAGE.   
For CU-DU case in NR, the radio resource is scheduled in DU, so whether the UE is Enhanced Coverage Restricted and/or CE-Mode-B Restricted should be delivered to DU.

Proposal 3: Enhanced Coverage Restricted and/or CE-Mode-B Restricted IEs are introduced in F1AP message, e.g. PAGING, UE CONTEXT SETUP REQUEST etc. 
Conclusions

In this contribution, we have discussed the possible impacts on RAN3 specifications related to restriction of use of Enhanced Coverage for NB-IoT/eMTC connection to 5GC, and make the following proposals:

Proposal 1: It’s suggested to use the same Enhanced Coverage restriction mechanism in S1AP to NGAP for NB-IoT/eMTC UE connected to 5GC.

Proposal 1a: Enhanced Coverage Restricted and/or CE-Mode-B Restricted IEs are introduced in NGAP message, e.g. PAGING, INITIAL CONTEXT SETUP REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE, DOWNLINK NAS TRANSPORT etc. 

Proposal 2: CE-mode-B Support Indicator is introduced in NGAP messages of HANDOVER REQUEST ACKNOWLEDGE and INITIAL UE MESSAGE. 

Proposal 3: Enhanced Coverage Restricted and/or CE-Mode-B Restricted IEs are introduced in F1AP message, e.g. PAGING, UE CONTEXT SETUP REQUEST etc. 
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