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1. Introduction
In the last RAN3 #121 meeting, NR redcap enhancement WID has made good progress.
This paper addresses the left issues.
2. Discussion
Issue 1: DL data size
SA2 has agreed in the reply LS [R3-235020] to provide the DL data size of the first downlink packet to NG-RAN via AMF.
Answer 3: SA2 discussed the issue and considers it’s technically feasible for UPF/SMF to provide the DL data size of the first downlink packet to NG-RAN via AMF. SA2 also discussed if more accurate data size is needed besides the first packet, but no consensus could be reached. 
Meanwhile, in CT4 reply LS [R3-235005], it is agreed to introduce DL data size in NGAP: RAN paging request message.
	CT4 thanks RAN3 for the Reply LS on INACTIVE eDRX above 10.24sec and SDT.
RAN3 question: Furthermore, RAN3 has discussed the need to signal the DL data size in the DL DATA NOTIFICATION message to help NG-RAN making decision if MT-SDT paging can be performed based on the QFI associated with the configured SDT radio bearer. RAN3 would like to ask SA2 and CT4 whether it is feasible that DL data size can be signalled to the NG-RAN (e.g. for QoS flows that have buffered data in the CN) along with the paging differentiation parameters to assist NG-RAN for MT-SDT paging decision.
CT4 discussed the matter and agreed it is feasible to request the UPF to report the DL data size to the SMF over N4 interface. Similar function has been specified for an SGW-U reporting DL data size to the SGW-C over Sxa interface to support the MT-EDT feature in EPS. 



Proposal 1: Introduce a new IE “DL data size” in IE “Paging Policy Differentiation” in NGAP: RAN PAGING REQUEST message.

Issue 2: Correction on UE RRC state in TS38.300
Both RAN and 5GC have agreed that, in order to support long eDRX> 10.24s with SDT, UE is allowed to keep RRC_inactive mode.
Observation 1: In order to support long eDRX> 10.24s with SDT feature, upon receipt of Uu paging message, UE can either keep its RRC_inactive state or enter into RRC connected state.
In TS23.501, it states it as below.
	[bookmark: _Toc145936158][TS 23.501] 5.31.7.2.4	Paging for extended DRX for RRC_INACTIVE in NR connected to 5GC
For NR, the NG-RAN may request the CN to handle mobile terminated (MT) communication for the UE configured with eDRX for RRC_INACTIVE state by means of the Connection Inactive procedure with CN based MT communication handling Procedure (see clause 4.8.1.1a of TS 23.502 [3]). This allows the CN to apply high latency communication functions as specified in clause 5.31.8. The NG-RAN provides the determined eDRX values (i.e. the eDRX cycle length and the Paging Time Window length) for RRC_INACTIVE to AMF (i.e. >10.24s). Based on the request from NG-RAN, the AMF responds to NG-RAN and informs other NFs (e.g. SMF and UPF) involved in downlink data or signalling handling and trigger the data buffering as specified in clause 4.8.1.1a of TS 23.502 [3].
When MT data or signalling arrives for a UE in RRC_INACTIVE state, the other NFs communicate with the AMF for delivery of MT data or signalling. The AMF calculates the UE reachability based on the eDRX values for RRC_INACTIVE state provided by NG-RAN and triggers NG-RAN paging via an N2 DL Data Notification message if the UE is considered reachable as specified in clause 4.8.2.2b of TS 23.502 [3]. Otherwise, the AMF stores the information received in the NF request and replies to the requesting NF to apply high latency communication functions as specified in clause 5.31.8 based on eDRX values for RRC_INACTIVE (e.g. an Estimated Maximum Wait Time is calculated based on eDRX values for RRC_INACTIVE). When the AMF determines that the UE has become reachable for paging, the AMF uses the stored information to send an N2 DL Data Notification message.
When the UE resumes the RRC connection as specified in TS 38.300 [27] (e.g. including mobile originated small data transmission procedure), if the NG-RAN had sent the indication for the CN to handle mobile terminated (MT) communication, NG-RAN proceeds as specified in clause 4.8.2.2 of TS 23.502 [3], which indicates to the AMF that the UE is now reachable for downlink data and/or signalling. The AMF then informs other NFs that the UE is now reachable using the high latency communication functions as specified in clause 5.31.8 and MT data and signalling can be delivered to the UE.



In the last RAN3 #121bis meeting, there are two alternative methods to capture the above observation 1.
Method 1: [R3-235312] Upon receiving the RAN Paging Request message from the AMF while the UE is in RRC_INACTIVE with eDRX beyond 10.24 seconds, the last serving gNB may page in its cells comprised in the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to move the UE to RRC_CONNECTED state or trigger the MT-SDT procedure as specified in section 18.
Method 2: [R3-235154] Upon receiving the RAN Paging Request message from the AMF while the UE is in RRC_INACTIVE with eDRX beyond 10.24 seconds, the last serving gNB may page in its cells comprised in the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order for the UE to resume connection.
Both method 1 and method 2 can realize observation 1, but method 2 is in general and more align with SA2’s description in TS 23.501.
Proposal 2: Use method 2 in TS38.300 to clarify UE’s RRC state.
3. Conclusion
Based on above analysis, we provide the following observations and proposals.
Proposal 1: Introduce a new IE “DL data size” in IE “Paging Policy Differentiation” in NGAP: RAN PAGING REQUEST message.
Observation 1: In order to support long eDRX> 10.24s with SDT feature, upon receipt of Uu paging message, UE can either keep its RRC_inactive state or enter into RRC connected state.
Proposal 2: Use method 2 in TS38.300 to clarify UE’s RRC state.
4. Text Proposal
4.1. TP to 38.413
[bookmark: _Toc20955108][bookmark: _Toc29503554][bookmark: _Toc29504138][bookmark: _Toc29504722][bookmark: _Toc36553168][bookmark: _Toc36554895][bookmark: _Toc45652204][bookmark: _Toc45658636][bookmark: _Toc45720456][bookmark: _Toc45798336][bookmark: _Toc45897725][bookmark: _Toc51745929][bookmark: _Toc64446193][bookmark: _Toc73982063][bookmark: _Toc88652152][bookmark: _Toc97891195][bookmark: _Toc99123315][bookmark: _Toc99662119][bookmark: _Toc105152185][bookmark: _Toc105173991][bookmark: _Toc106108989][bookmark: _Toc106122894][bookmark: _Toc107409447][bookmark: _Toc112756636][bookmark: _Toc120537130]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

	
	
	
	
	
	
	



9.3.3.X	Paging Policy Differentiation 
This IE provides paging policy differentiation information for a UE in RRC_INACTIVE state.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Session Resource Information List
	
	1
	
	

	>PDU Session Resource Information Item
	
	1..<maxnoofPDUSessions>
	
	

	>>PDU Session ID
	M
	
	9.3.1.50
	

	>>QoS Flow Information List
	
	1
	
	

	>>>QoS Flow Information Item
	
	1..<maxnoofQoSFlows>
	
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	

	>>>>Paging Policy Indicator (PPI)
	O
	
	INTEGER
(0.. 7, …)
	Used for paging policy differentiation as specified in TS 23.501 [9]).

	>>>>Allocation and Retention Priority
	O
	
	9.3.1.19
	

	
	
	
	
	

	
	
	
	
	

	>>>>5QI
	O
	
	INTEGER (0..255, …)
	Indicates the 5QI associated with the PDU session

	>>>>DL Data Size
	O
	
	INTEGER (1..4095, …) 
	The unit is: bit



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

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



4.2. TP to 38.300
<<<<<<<<<<<<<<<<<<<< Start Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc139018061]9.2.2	Mobility in RRC_INACTIVE
[bookmark: _Toc139018062]9.2.2.1	Overview
RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.
For a UE in RRC_INACTIVE with eDRX cycle longer than 10.24 seconds, the NG-RAN node may, based on implementation, send a request to the AMF to perform MT communication handling as described in TS 23.501 [3]. 
If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
Upon receiving the RAN Paging Request message from the AMF while the UE is in RRC_INACTIVE with eDRX beyond 10.24 seconds, the last serving gNB may page in its cells comprised in the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order for the UE to resume RRC connection.
Upon receiving the UE Context Release Command message while the UE is in RRC_INACTIVE, the last serving gNB may page in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to release UE explicitly.
Upon receiving the NG RESET message while the UE is in RRC_INACTIVE, the last serving gNB may page involved UEs in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s) in order to explicitly release involved UEs.
Upon RAN paging failure, the gNB behaves according to TS 23.501 [3].
The AMF provides to the NG-RAN node the Core Network Assistance Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE, and to assist UE configuration and paging in RRC_INACTIVE. The Core Network Assistance Information includes the registration area configured for the UE, the Periodic Registration Update timer, and the UE Identity Index value, and may include the UE specific DRX, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, the Expected UE Behaviour, the UE Radio Capability for Paging, the PEI with Paging Subgrouping assistance information, the NR Paging eDRX Information, the Paging Cause Indication for Voice Service, and the Hashed UE Identity Index Value and the CN support indication for MT communication handling. The UE registration area is taken into account by the NG-RAN node when configuring the RNA. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RNA Update timer. The NG-RAN node takes into account the Expected UE Behaviour to assist the UE RRC state transition decision. The NG-RAN node may use the UE Radio Capability for Paging during RAN Paging. The NG-RAN node takes into account the PEI with Paging Subgrouping assistance information for subgroup paging in RRC_INACTIVE. When sending the XnAP RAN Paging to neighbour NG-RAN node(s), the PEI with Paging Subgrouping assistance information may be included. The NG-RAN node takes into account the NR Paging eDRX Information to configure the RAN Paging when the NR UE is in RRC_INACTIVE. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the NR Paging eDRX Information for RRC_IDLE and for RRC_INACTIVE may be included. The NG-RAN node takes into consideration the Paging Cause Indication for Voice Service to include the Paging Cause in RAN Paging for a UE in RRC_INACTIVE state. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the Paging Cause may be included. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the Hashed UE Identity Index Value may be included to determine the start point of PTW. The NG-RAN takes into account the CN support indication for MT communication handling when deciding to request AMF for MT communication handling for a UE in RRC_INACTIVE state with long eDRX beyond 10.24 seconds as described in TS 23.501 [3].
At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. At periodic RNA Update timer expiry without notification from the UE, the gNB behaves as specified in TS 23.501 [3].
If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger an Xn-U Address Indication procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful UE context retrieval, the receiving gNB shall perform the slice-aware admission control in case of receiving slice information and becomes the serving gNB and it further triggers the NGAP Path Switch Request and applicable RRC procedures. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the XnAP UE Context Release procedure.
In case the UE is not reachable at the last serving gNB, the gNB shall fail any AMF initiated UE-associated class 1 procedure which allows the signalling of unsuccessful operation in the respective response message. It may trigger the NAS Non Delivery Indication procedure to report the non-delivery of any non PDU Session related NAS PDU received from the AMF as specified in TS 38.413 [26].
If the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, the receiving gNB can perform establishment of a new RRC connection instead of resumption of the previous RRC connection. UE context retrieval will also fail and hence a new RRC connection needs to be established if the serving AMF changes.
A UE in the RRC_INACTIVE state is required to initiate RNA update procedure when it moves out of the configured RNA. When receiving RNA update request from the UE, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may decide to send the UE back to RRC_INACTIVE state, move the UE into RRC_CONNECTED state, or send the UE to RRC_IDLE. In case of periodic RNA update, if the last serving gNB decides not to relocate the UE context, it fails the Retrieve UE Context procedure and sends the UE back to RRC_INACTIVE, or to RRC_IDLE directly by an encapsulated RRCRelease message.
<<<<<<<<<<<<<<<<<<<< End Change >>>>>>>>>>>>>>>>>>>>
