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Introduction

The work on the NR Redcap Enhancement WID was agreed RP-223544 [2] and started at RAN3#119bis and RAN3#120 with the following main scope involving RAN3:

Power saving/energy efficiency enhancements

· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]

At RAN3#121 the work was progressed well with the following agreements concerning the MT Communication Handling Request over NG interface:

Introduce a new IE NR Paging Long eDRX Information for RRC INACTIVE IE including two mandatory present IEs: 
· NR Paging Long eDRX Cycle for RRC INACTIVE IE: value range agreed to be: “hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …”

· NR PTW for RRC INACTIVE, agreed to be mandatory in the request message to 5GC.

Rename into UE Reachability Indication IE the HLCom Deactivate IE. 
no need to introduce the Start H-SFN.
and with the following agreements concerning the RAN Paging Request over the NG interface:

· Agree renaming of procedure to “RAN Paging Request”
· Introduce an explicit indication DL Signaling IE ENUMERATED (true,…) to differentiate DL signaling and DL data in the DL DATA NOTIFICATION message
and with the following pending request to SA2 concerning the NG interface:

Ask SA2 if there is need to signal eRedCap indication in the NGAP INITIAL UE MESSAGE to apply different charging policy in 5GC (similar as LTE-M and Rel-17 RedCap)
· LS to SA2 agreed in R3-234725
At RAN3#121bis, the following additional agreements were taken for NG interface:

1. Remove the FFS in the MT Communication Handling Request message. 

2. Add the Criticality Diagnostics IE instead of FFS in the MT Comm Handling Response message.

3. Change the presence of the PPI, QFI and PDU Session ID in the Paging Policy Differentiation IE from mandatory to optional.

4. Remove FFS on 5QI and keep 5QI in PPD

5. Update the description of MT COMMUNICATION HANDLING RESPONSE message with the following: “This message is sent by the AMF to indicate that CN based MT Communication handling was successfully activated or deactivated, as specified in TS 23.501”. And FFS can be removed.

This paper addresses the remaining open issues concerning NG interface.

Communication Handling Request
Successful operation

The NR Paging Long eDRX Information for RRC INACTIVE IE is mandatory IE in the MT Communication Handling Request message when the choice of 5GC Action is set to “HLCom Activate”. But the procedural description of this IE is currently as if the IE would be optional. This should be corrected and description should be bound to the “HLCom Activate” description.
Proposal 1: move the description of the NR Paging Long eDRX Information for RRC INACTIVE IE together with the description of the HLCom Activate and remove the “if”. 

Unsuccessful Operation

The unsuccessful operation currently refers to activation of the “CN based mobile terminating communication handling function” without reference. It is suggested to add a reference to TS 23.501 which specifies this function.
Proposal 2: add a missing reference to TS 23.501 in the unsuccessful operation of the MT communication handling procedure.
Support of MO-SDT

For MO-SDT traffic, uplink packets can reach the CU-UP and be sent to UPF. The UPF may send any received uplink traffic if the feature is to be supported (as it can guess that it is SDT related). 

However, even for MO-SDT it is possible that downlink data is to be sent to this UE over SDT bearers during the MO-SDT transaction even though the UE is to remain in RRC_INACTIVE state. This means that the gNB should disable the CN based comm handling during the duration of the MO SDT transaction for the traffic. 

This is already possible with the structure of Communication Handling Request message which was agreed at last RAN3#120 without further standards impact.

Proposal 3: for MO-SDT the gNB should be able to disable the CN based communication handling. This is gNB implementation triggered. No additional standards impact. 
RAN Paging Request
The main pending point is the request made via LS to SA2/CT4 at RAN3#121bis about the option 3 i.e. whether AMF can provide a list of cumulated data size per QFI. This option 3 was reported as the preferred for RAN3. In the occurrence of a positive reply from SA2/CT4, we provide the related change to the RAN Paging Request in two folds:
1. Remove the FFS in the RAN Paging Request message;
2. Add a new Data Arrival List IE.
Proposal 4: for MT-SDT, remove the FFS in the RAN Paging Request message and add a new Data Arrival List IE.
Other

eRedcap Indication in the NGAP Initial UE Message
An LS was sent to SA2. It is proposed to wait for the reply of SA2.

Proposal 5: wait for the reply from SA2 on whether adding an Redcap Indicator IE to the Initial UE Message message.

Conclusion and Proposals
This paper has provided analysis of the remaining open issues related to CN based MT communication handling for long eDRX which is to be used for eDRX cycles longer than 10.24 seconds with the following proposals:

Proposals concerning the CN Based Communication Handling Request:

Proposal 1: move the description of the NR Paging Long eDRX Information for RRC INACTIVE IE together with the description of the HLCom Activate and remove the “if”. 

Proposal 2: add a missing reference to TS 23.501 in the unsuccessful operation of the MT communication handling procedure.
Proposal 3: for MO-SDT the gNB should be able to disable the CN based communication handling. This is gNB implementation triggered. No additional standards impact. 
Proposals concerning the RAN Paging Request:

Proposal 4: for MT-SDT, remove the FFS in the RAN Paging Request and add a new Data Arrival List IE.
Proposal 5: wait for the reply from SA2 on whether adding an Redcap Indicator IE to the Initial UE Message message.

The TP for TS 38.413 is in annex A.
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8.3.X.2
Successful Operation
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Figure 8.3.X.2-1: MT Communication Handling procedure. Successful operation.

The NG-RAN node initiates the procedure by sending the MT COMMUNICATION HANDLING REQUEST message to the AMF.

If the 5GC Action IE is included in the MT COMMUNICATION HANDLING REQUEST message and set to 'HLCom Activate', the AMF shall activate MT communication handling as specified in TS 23.501 [9] and take into account the NR Paging Long eDRX Information for RRC INACTIVE IE as specified in TS 38.304 [12] and TS 23.502 [10].

If the 5GC Action IE is included in the MT COMMUNICATION HANDLING REQUEST message and set to 'HLCom Deactivate', the AMF shall deactivate MT communication handling as specified in TS 23.501 [9].

8.3.X.3
Unsuccessful Operation


[image: image2.emf]   

AMF   NG-RAN node MT COMMUNICATION HANDLING REQUEST  

MT COMMUNICATION HANDLING  FAILURE  


Figure 8.3.X.3-1: MT Communication Handling: unsuccessful operation.

If the AMF is not able to activate CN based mobile terminating communication handling for the UE configured with eDRX cycle value longer than 10.24 seconds in RRC_INACTIVE state as specified in TS 23.501 [9], it shall send a MT COMMUNICATION HANDLING FAILURE message to the NG-RAN node. 

Not modified
8.3.Y.2
Successful Operation
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Figure 8.3.Y.2-1: RAN Paging Request

The AMF initiates the RAN Paging Request procedure by sending the RAN PAGING REQUEST message to the NG-RAN node.

Upon reception of the RAN PAGING REQUEST message, the NG-RAN node shall perform RAN Paging for the UE in RRC_INACTIVE state.

If the Paging Policy Differentiation IE is included in the RAN PAGING REQUEST message, the NG-RAN shall, if supported, take it into account when performing RAN Paging for the UE in RRC_INACTIVE state.

If the DL Signalling IE is included in the RAN PAGING REQUEST message, the NG-RAN shall, if supported, take it into account when performing RAN Paging for the UE in RRC_INACTIVE state.
If the DL-DataArrivalList IE is included in the DL DATA NOTIFICATION message, the NG-RAN shall, if supported, take it into account when performing RAN Paging for the UE in RRC_INACTIVE state. 
Not modified
9.2.3.X4
RAN PAGING REQUEST

This message is sent by the AMF to request RAN Paging due to MT data buffered in 5GC or the arrival of DL signalling for the UE.

Direction: AMF ( NG-RAN

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	Paging Policy Differentiation
	O
	
	9.3.3.X
	
	YES
	ignore

	DL Signalling
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	DL Data Arrival List
	O
	
	9.3.3.Y
	
	YES
	ignore

	
	
	
	
	
	
	


Not modified
9.3.3.Y
DL Data Arrival List
This IE contains a list of QFI(s) and for each QFI the associated cumulated data size waiting for delivery.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL Data Arrival Item
	
	1..<maxnoofQoSFlows> 
	
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	

	>DL Data Size
	M
	
	INTEGER (1..96000,…)
	Unit: Byte. Value 96000 means 96000 or greater. 


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


Not modified
9.4.4
PDU Definitions

-- ASN1START

-- **************************************************************

--

-- PDU definitions for NGAP.

--

-- **************************************************************

NGAP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS
Not modified

WarningSecurityInfo,


WarningType,


WUS-Assistance-Information,

RIMInformationTransfer,


FiveGCAction,


PagingPolicyDifferentiation,


DL-Signalling,

DL-DataArrivalList
FROM NGAP-IEs

Not modified

id-WarningType,


id-WUS-Assistance-Information,

id-RIMInformationTransfer,


id-FiveGCAction,


id-PagingPolicyDifferentiation,


id-DL-Signalling,


id-DL-DataArrivalList
FROM NGAP-Constants;

Not modified
-- **************************************************************

-- RAN Paging Request procedure
--

-- **************************************************************

-- **************************************************************

--

-- RAN PAGING REQUEST

--

-- **************************************************************

RANPagingRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {  RANPagingRequestIEs} },


...

}

RANPagingRequestIEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID




CRITICALITY ignore
TYPE AMF-UE-NGAP-ID

PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID




CRITICALITY ignore
TYPE RAN-UE-NGAP-ID

PRESENCE mandatory
}|


{ ID id-PagingPolicyDifferentiation

CRITICALITY ignore
TYPE PagingPolicyDifferentiation

PRESENCE optional
}|


{ ID id-DL-Signalling




CRITICALITY ignore
TYPE DL-Signalling

PRESENCE optional}|


{ ID id-DL-DataArrivalList

CRITICALITY ignore
TYPE DL-DataArrivalList

PRESENCE optional},



...

}

Not modified
9.4.5
Information Element Definitions

-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

NGAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified
DL-CP-SecurityInformation ::= SEQUENCE {


dl-NAS-MAC



DL-NAS-MAC,


iE-Extensions


ProtocolExtensionContainer { { DL-CP-SecurityInformation-ExtIEs} }
OPTIONAL,


...

}

DL-CP-SecurityInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
DL-DataArrivalList ::= SEQUENCE (SIZE(1..maxnoofMBSQoSFlows)) OF DL-DataArrivalItem 
DL-DataArrivalItem ::= SEQUENCE {


qosFlowIdentifier



QosFlowIdentifier,


dL-DataSize





DL-DataSize,


iE-Extensions




ProtocolExtensionContainer { { DL-DataArrivalItem-ExtIEs} }
OPTIONAL,


...

}

DL-DataArrivalItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
DL-DataSize ::= INTEGER (0..96000, ...) 

DL-Signalling ::= ENUMERATED {true,
...}

DL-NAS-MAC ::= BIT STRING (SIZE (16))

Not modified
9.4.7
Constant Definitions

-- ASN1START

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

NGAP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

id-GlobalCable-ID-new








ProtocolIE-ID ::= 363


id-TargetHomeENB-ID









ProtocolIE-ID ::= 364


id-HashedUEIdentityIndexValue






ProtocolIE-ID ::= 365


id-ExtendedMobilityInformation






ProtocolIE-ID ::= 366

id-CN-MT-communication-handling






ProtocolIE-ID ::= xx1


id-FiveGCAction










ProtocolIE-ID ::= xx2


id-PagingPolicyDifferentiation






ProtocolIE-ID ::= xx3


id-DL-Signalling









ProtocolIE-ID ::= xx4


id-DL-DataArrivalList








ProtocolIE-ID ::= xx5

END

-- ASN1STOP
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