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1. Introduction
There are some RAN2 progress on how to support RRC_Inactive and eDRX for eMTC connecting to 5GC [1], in this contribution, we analyses the corresponding RAN3 impacts and provide corresponding TP to the NGAP eMTC BL CR[2] and an eMTC CR for XnAP. 
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As shown in [1] there are several agreements related to RRC_INACTIVE and eDRX in CM-CONNECTED:
	RAN2#106 agreements:
RRC_INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signalling.
eLTE is assumed to be the baseline for RRC_INACTIVE state for eMTC UEs connected to 5G.


	RAN2#107bis agreements:
eMTC UEs in RRC_INACTIVE monitor RAN initiated paging and CN initiated paging via I-RNTI and 5G-S-TMSI respectively.
For eMTC, ran-PagingCycle is extended with values rf512 and rf1024.




The following descriptions can be found in TS23.502 V16.2.0:
	The AMF shall provide assistance information to the NG-RAN, to assist the NG-RAN's decision whether the UE can be sent to RRC Inactive state except due to some exceptional cases such as:
-	PLMN (or AMF set) does not support RRC Inactive;
-	The UE needs to be kept in CM-CONNECTED State (e.g. for tracking).
The "RRC Inactive Assistance Information" includes:
-	UE specific DRX values;
-	UE specific extended idle mode DRX values (cycle length and Paging Time Window length);
-	The Registration Area provided to the UE;
-	Periodic Registration Update timer;
-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode;
-	Information from the UE identifier, as defined in TS 38.304 [50] for NR and TS 36.304 [52] for E-UTRA connected to 5GC, that allows the RAN to calculate the UE's RAN paging occasions.

	For RAT types that support extended DRX for CM-CONNECTED with RRC Inactive state, the AMF passes the UE's accepted idle mode eDRX cycle length value to NG-RAN. If the UE supports eDRX in RRC inactive, based on its UE radio capabilities, NG-RAN configures the UE with an eDRX cycle in RRC-INACTIVE up to the value for the UE's idle mode eDRX cycle as provided by the AMF in "RRC Inactive Assistance Information" as defined in clause 5.3.3.2.5 or up to 10.24 seconds (whichever is lower).
If eDRX cycle is applied in RRC-INACTIVE, the RAN buffers DL packets up to the duration of the eDRX cycle chosen by NG-RAN.




With the RAN2 agreements and SA2 specification, it could be understood that the eMTC UE (in RRC_inactive) will monitor RAN paging for each POs calculated based on RAN Paging Cycle , and UE monitor CN paging based on the eDRX concept as EPS (calculate PH, and then monitor the POs within the PTW).
Note that the RAN Paging eDRX Cycle (max = 1024rf) configured by RAN to the UE shall be smaller or equal to the IDLE Paging eDRX cycle(min = 512rf) configured by CN. 
The corresponding RAN3 impacts are:
a) include eDRX cycle and PTW in NAGP: PAGING (already included in the BL CR to support idle eDRX);
b) include eDRX cycle in NGAP: Core Network Assistance Information for RRC INACTIVE IE;
c) extend Paging DRX IE used in RAN Paging, with new values 512rf and 1024rf;
Proposal 1: include eDRX cycle in NGAP: Core Network Assistance Information for RRC INACTIVE IE.
Proposal 2: extend XnAP Paging DRX IE used in RAN Paging, with new values 512rf and 1024rf.
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[bookmark: _Toc423020280]In this contribution, we analyse how to support eDRX and RRC_INACTIVE for eMTC UEs connecting to 5GC, propose to:
Proposal 1: include eDRX cycle in NGAP: Core Network Assistance Information for RRC INACTIVE IE.
Proposal 2: extend XnAP Paging DRX IE used in RAN Paging, with new values 512rf and 1024rf.
The Corresponding Text proposal for proposal 1 is provided in section 5.
The corresponding CR for proposal 2 is provided in [3].
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5. Text Proposal to the NGAP BL CR#0172 R3-196326
----Start of the First Change----
[bookmark: _Toc20955179]9.3.1.15	Core Network Assistance Information for RRC INACTIVE
This IE provides assistance information for e.g. RRC_INACTIVE configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Identity Index Value
	M
	
	9.3.3.23
	

	UE Specific DRX
	O
	
	Paging DRX
9.3.1.90
	

	Periodic Registration Update Timer
	M
	
	9.3.3.24
	

	MICO Mode Indication
	O
	
	9.3.1.23
	

	TAI List for RRC Inactive
	
	1
	
	

	>TAI List for RRC Inactive Item
	
	1..<maxnoofTAIforInactive>
	
	

	>>TAI
	M
	
	9.3.3.11
	

	Expected UE Behaviour
	O
	
	9.3.1.93
	

	Paging eDRX Information
	O
	
	9.3.1.xxx
	



	Range bound
	Explanation

	maxnoofTAIforInactive
	Maximum no. of TAIs for RRC Inactive. Value is 16.


----Start of the Next Change----
3GPP
[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977]9.4.5	Information Element Definitions
-- ASN1START
<skip unchanged part>

ConfidentialityProtectionResult ::= ENUMERATED {
	performed,
	not-performed,
	...
}

CoreNetworkAssistanceInformationForInactive ::= SEQUENCE {
	uEIdentityIndexValue				UEIdentityIndexValue,
	uESpecificDRX						PagingDRX													OPTIONAL,
	periodicRegistrationUpdateTimer		PeriodicRegistrationUpdateTimer,
	mICOModeIndication					MICOModeIndication											OPTIONAL,
	tAIListForInactive					TAIListForInactive,
	expectedUEBehaviour					ExpectedUEBehaviour											OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {CoreNetworkAssistanceInformationForInactive-ExtIEs} }	OPTIONAL,
	...
}

CoreNetworkAssistanceInformationForInactive-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-PagingeDRXInformation			CRITICALITY ignore	EXTENSION PagingeDRXInformation			PRESENCE optional},
	...
}
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COUNTValueForPDCP-SN12 ::= SEQUENCE {
	pDCP-SN12			INTEGER (0..4095),
	hFN-PDCP-SN12		INTEGER (0..1048575),
	iE-Extensions		ProtocolExtensionContainer { {COUNTValueForPDCP-SN12-ExtIEs} }	OPTIONAL,
	...
}

COUNTValueForPDCP-SN12-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

COUNTValueForPDCP-SN18 ::= SEQUENCE {
	pDCP-SN18			INTEGER (0..262143),
	hFN-PDCP-SN18		INTEGER (0..16383),
	iE-Extensions		ProtocolExtensionContainer { {COUNTValueForPDCP-SN18-ExtIEs} }	OPTIONAL,
	...
}
----End of the Changes----
