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1   Introduction
At RAN#82 the WID for NBIOT enhancements for RAN was agreed in [3] and for MTC enhancements in [4].

In this paper we provide an overview of RAN3 impacts associated with support of these WIDs in continuation of last RAN3#103 and RAN3#103bis meetings.

 2   Discussion
At last RAN3#103 and RAN3#103bis meetings the following list of functions was agreed to be worked on by RAN3 for MTC:
2) At least the following potential functions to support 5GC connection may be discussed: 

-
Support of Extended DRX in CM-idle 

-
Support of Restriction of Enhanced Coverage

-
Delivery of Expected UE Behaviour information to NG-RAN

-
Support of QoS

-
Relocation / mobility

-  UP solution

And the additional functions for NB-IOT:

On top dedicated NB IoT Issue foreseen now:

-
Support for Inter-UE QoS for Data over NAS

-
RAT-Type information delivery to AMF

-  UP solution
The detailed impact on RAN3 is listed below:

Support of Extended DRX in CM-idle

Assuming same handing as EPC the following information needs to be included in NGAP Paging message:
· Paging eDRX cycle

· Paging Time Window
Support for Restriction of Enhanced Coverage
Same impact as for S1AP is foreseen with addition of indication in Paging message for UEs which are not allowed to use enhanced coverage.  

Delivery of Expected UE Behavior information to NG-RAN
Same impact as for S1AP is foreseen with addition of an Expected UE Behavior IE in the Initial Context Setup and Handover Request message which could be made of two parts as shown below.

	Expected UE Activity Behaviour
	O
	
	9.2.1.97
	

	Expected HO Interval
	O
	
	ENUMERATED (sec15, sec30, sec60, sec90, sec120, sec180, long-time, ...)
	Indicates the expected time interval between inter-eNB handovers. 

If "long-time" is included, the interval between inter-eNB handovers is expected to be longer than 180 seconds.


Support of QoS
Can be inherited from 5GS.
Relocation/mobility

This will require similar procedures as LTE: AMF CP relocation indication and NG-RAN node CP relocation.

The AMF CP Relocation Indication is triggered when the UE connects to a new NG-RAN node for CP CIoT and the NG-RAN CP relocation indication follows to retrieve the undelivered NAS PDUs from the previous NG-RAN node.
Support of EDT for data over NAS and UP solution

The sentence above was unclear and could mean three alternatives:

1. Support of EDT for CP solution and support of UP solution, or

2. Support of EDT for CP solution and support for (UP solution and EDT for UP solution) 

3. Support for CP and UP solution including EDT for both CP and UP solution 

We have concluded at RAN3#103 that (3) is meant here.

For CP solution we need to introduce the NGAP Connection Establishment Indication procedure to enable the AMF to setup the connection when no DL NAS PDU is to be sent via a DL NAS Transport message.

For UP solution decision has been made at last SA2 meeting for suspend-resume. Additional NGAP procedures will need to be supported by 5GCS.

Support of Inter-UE QoS for Data over NAS
Similar as S1AP two new procedures need to be introduced: Retrieve UE Information in order to request the QoS information before MSG5 and the UE Information Transfer in response.

This is applicable for NBIOT and not MTC.

RAT Type Information delivery to AMF
For LTE the RAT Type per TA is indicated in the S1 Setup Request so that the MME can adjust its behavior during setup of connections based on the received TA. Behavior is different if UE accesses via NB-IOT cell.
Based on the above analysis we can derive a stage 2 baseline where the following procedures would need to be supported.

For NB-IOT function:
-
Connection Establishment Indication procedure;

-
AMF CP Relocation Indication procedure.

-
NG-RAN CP Relocation Indication procedure.

-
Retrieve UE Information procedure.

-
UE Information Transfer procedure.

For MTC function:

-
Connection Establishment Indication procedure;

-
AMF CP Relocation Indication procedure.

-
NG-RAN CP Relocation Indication procedure.

At stage 2 level, NOKIA tdoc [5] was discussed at RAN3#103bis to determine if separate stage 2 CRs should be brought per work item code or common CR.

The proposal here is to introduce separate function for NBIOT connected to 5GC and MTC connected to 5GC.
Such proposal fits well with separate CRs.
Proposal 1: discuss and agree the above functions to be supported by RAN3 and agree the corresponding stage 2 CR for NB-IOT connected to 5GC in [6].
Proposal 2: discuss and agree the above functions to be supported by RAN3 and agree the corresponding stage 2 CR for MTC connected to 5GC in [7].

3   Conclusion and Proposal

This paper has reviewed the functions agreed to be worked on at last RAN3#103 and RAN3#103bis and evaluated their impact. It has shown which procedures are needed at stage 2 level for the NB-IOT and MTC functions when connected to 5GC. Based on the discussion that took place at RAN3#103bis it is preferable to make separate CRs to introduce these functions at stage 2 level.
We therefore made the following proposal:

Proposal 1: discuss and agree the above functions to be supported by RAN3 and agree the corresponding stage 2 CR for NB-IOT connected to 5GC in [6].

Proposal 2: discuss and agree the above functions to be supported by RAN3 and agree the corresponding stage 2 CR for MTC connected to 5GC in [7].
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