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1. Introduction
RAN plenary has agreed with the WID RP-223544 “Revised WID on Enhanced support of reduced capability NR devices”，its objective is as below.
	4.1	Objective of Core part WI
The objective is to specify support for the following enhancements: 
Power saving/energy efficiency enhancements
· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]
· Note that this objective requires SA2, CT1 and CT4 involvement
Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



According to the revised WID, RAN3 shall focus on enhancing eDRX in RRC_INACTIVE (>10.24s).
In RAN3 #118 meeting, RAN3 has received an LS (R3-226170 / S2-2209958) from SA2 and then has agreed to send a reply LS (R3-226776) to SA2, including the following RAN3’s progress.
	1. Overall Description:
RAN3 thanks SA2 for their LS and the accompanying CRs for the support of long eDRX for RRC_INACTIVE state with MT communication handling in CN. RAN3 would like to provide the following feedback on SA2’s questions and the ENs in S2-2209675:
1. On the triggering criteria for gNB sending a CN based MT communication handling request to CN, it is decided by RAN3 to leave it to network implementation.
2. On the NGAP message from NG-RAN node to AMF providing the eDRX information for RRC_INACTIVE and requesting the CN to handle the MT communication (Figure 4.8.1.1a-1 steps 2 and 6), RAN3 has made an early agreement to use a class 1 procedure. The details of this class 1 procedure will be discussed by RAN3 during the WI phase next year.
3. When the NG-RAN sends an N2 Notification to the AMF indicating the UE is in RRC_CONNECTED (Figure 4.8.2.2-1 step 3b.1), RAN3 also discussed the possibility to reuse the NGAP class 2 procedure RRC INACTIVE TRANSITION REPORT message defined in TS 38.413 to indicate AMF that the UE is back to RRC_CONNECTED state, but RAN3 has not reached an agreement. RAN3 will continue the discussion during the WI phase next year.
4. When the AMF sends an N2 message to NG-RAN node with the request for the UE to be transitioned to RRC_CONNECTED (Figure 4.8.2.2b-1 step 2), RAN3 has not yet made a decision whether the existing NGAP CN Paging procedure should be enhanced to support CN Triggered RAN Paging with CN based MT communication handling, or if a new NGAP notification procedure should be defined to trigger RAN paging with CN based MT communication handling. RAN3 will continue the discussion during the WI phase next year.
In general, RAN3 will continue discussing the overall functional impacts of CN based MT communication handling on the RAN3 specifications, such as the addition of new IE in the “Core Network Assistance Information for RRC INACTIVE” IE to indicate CN capability of MT communication handling with long eDRX for RRC_INACTIVE, the XnAP and the F1AP impacts during the NR_redcap_enh WI phase next year (as agreed in RP-222675).



RAN2 #121meeting has maken the following progress.
	· The formula of PH/PTW for IDLE eDRX can be reused for enhanced INACTIVE eDRX, for eDRX cycles longer than 10.24s.
· RAN2 confirms the R17 agreements made at RAN2#114 for enhanced INACTIVE eDRX: 
· It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length.
· When RAN and CN paging coincide in the same PH, the actually used PTW starting location is the same for RAN and CN paging. FFS how to calculate the PTW starting location so that it is the same for RAN and CN PTW.
· PTW length value range of enhanced INACTIVE eDRX is same as IDLE eDRX, i.e. from 1.28s to 40.96s in the step of 1.28s.
· Long eDRX cycle (>10.24 s) value range of enhanced INACTIVE eDRX is same as IDLE eDRX from 20.48s to 10485.76s, i.e. hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024
· Add the configuration of eDRX cycle (>10.24 s) and PTW length for enhanced INACTIVE eDRX in the RRCRelease message
· Introduce 1 bit indication in SIB1 whether UEs are allowed to use the enhanced INACTIVE eDRX cycle.
· FFS if/how to fallback for a UE which is configured with R18 eDRX but the gNB doesn’t indicate support for this.
· RAN2 confirms the enhanced INACTIVE eDRX can be applied to all R18 UEs. FFS if it can only be supported by UEs which support R17 eDRX.


	
This paper addresses on enhancing eDRX long than 10.24s.
2. Discussion
2.1. CN capability with eDRX>10.24s for RRC_INACATIVE
SA2 has agreed to support MT data and signaling handling within the CN. Based on the SA2 agreed CR S2-2209675, as below, in the step 0 in section 4.8.1.1a	Connection Inactive procedure with CN based MT communication handling, the AMF shall transmit its capability information to the NG-RAN, if it supports CN based MT communication handling, therefore, based on this capability information and CN configured idle edrx cycle, NG-RAN can determine whether an inactive edrx cycle exceeding 10.24s can be configured.
0.	The UE is registered in the network with negotiated eDRX parameters for CM-IDLE state and is in CM-CONNECTED with RRC_CONNECTED state. The AMF provides the eDRX cycle value for CM-IDLE state to NG-RAN as part of the RRC Inactive Assistance Information as defined in clause 5.3.3.2.5 of TS 23.501 [2]. The AMF also includes support indication of CN based MT communication handling for UE in CM-CONNECTED with RRC_INACTIVE state.
Proposal 1: Add a new IE (e.g., CN based MT communication handling) in the “Core Network Assistance Information for RRC INACTIVE” IE, to indicate CN capability of MT communication handling with long eDRX for RRC_INACATIVE.
In Rel-17, the "NR Paging eDRX Information for RRC INACTIVE" IE is introduced over XnAP and F1AP for RAN paging, where the INACTIVE eDRX cycle is no longer than 10.24s, seen below:
/////////////////TS 38.423////////////////////////////////////////////////////////////////////
[bookmark: _Toc98868587][bookmark: _Toc105174872][bookmark: _Toc106109709][bookmark: _Toc113825530][bookmark: _Toc120033686]9.2.3.161	NR Paging eDRX Information
This IE indicates the NR Paging eDRX parameters as defined in TS 38.304 [33].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX, CN defined in TS 38.304 [33]. Unit: [number of hyperframes].

	NR Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, …, s17, s18, s19, s20, s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32)
	Unit: [1.28 seconds]



[bookmark: _Toc98868588][bookmark: _Toc105174873][bookmark: _Toc106109710][bookmark: _Toc113825531][bookmark: _Toc120033687]9.2.3.162	NR Paging eDRX Information for RRC INACTIVE
This IE indicates the NR Paging eDRX parameters for RRC_INACTIVE as defined in TS 38.304 [33].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle Inactive
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, …)
	TeDRX, RAN defined in TS 38.304 [33]. Unit: [number of hyperframes].



/////////////////TS 38.423////////////////////////////////////////////////////////////////////
Since Rel-18 shall support INACTIVE eDRX cycle longer than 10.24s, there are two options to support long inactive edrx over XnAP and F1AP. One option is to extend existing  "NR Paging eDRX Information for RRC INACTIVE" IE to support cycle longer than 10.24; another option is to introduce new "NR Paging long eDRX Information for RRC INACTIVE", but refer to the existing "NR Paging eDRX Information" IE definition for RRC IDLE(long edrx cycle is already supported in idle). The second option seems simpler.
· Option 1 is to extend existing "NR Paging eDRX Information for RRC INACTIVE" IE to support cycle longer than 10.24; 
· Option 2 is to introduce new "NR Paging long eDRX Information for RRC INACTIVE"
	· The formula of PH/PTW for IDLE eDRX can be reused for enhanced INACTIVE eDRX, for eDRX cycles longer than 10.24s.
· PTW length value range of enhanced INACTIVE eDRX is same as IDLE eDRX, i.e. from 1.28s to 40.96s in the step of 1.28s.
· Long eDRX cycle (>10.24 s) value range of enhanced INACTIVE eDRX is same as IDLE eDRX from 20.48s to 10485.76s, i.e. hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024
· Add the configuration of eDRX cycle (>10.24 s) and PTW length for enhanced INACTIVE eDRX in the RRCRelease message



Based on the above RAN2 agreement, we prefer to Option 2 because PTW is needed,
Proposal 2: Introduce new "NR Paging long eDRX Information for RRC INACTIVE"
/////////////////////////////////////////////////////////////////////////////////////////////////////
9.2.3.XXX	NR Paging long eDRX Information for RRC INACTIVE
This IE indicates the NR Paging eDRX parameters as defined in TS 38.304 [33].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle
	M
	
	ENUMERATED (hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	Tlong-eDRX, RAN defined in TS 38.304 [33]. Unit: [number of hyperframes].

	NR Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, s17, s18, s19, s20, s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32, …)
	Unit: [1.28 seconds]


/////////////////////////////////////////////////////////////////////////////////////////////////////
2.2. UE changed into RRC_inactive with CN based MT communication handling
According the incoming LS, the gNB sends an indication to the CN to handle MT communication while the UE is in RRC_INACTIVE state and provides unreachability information.
Based on the SA2 agreed CR S2-2209675, as below, in the step 2 and step 6 in the step 0 in section 4.8.1.1a Connection Inactive procedure with CN based MT communication handling, it seems that NG-RAN shall initiate a class 1 procedure.
2.	The NG-RAN sends N2 message to AMF indicating the UE is transitioning to RRC_INACTIVE state and the CN handles MT communication. The NG-RAN also provides the eDRX cycle value for RRC_INACTIVE to AMF.
Editor’s note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WG considering also if it’s NGAP class 1 or class 2 procedure.
3.	For each of the PDU sessions with user plane resources have been activated, the AMF invokes Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID, Cause, Operation type, User Location Information, Age of Location Information, N2 SM Information (Secondary RAT usage data)) towards SMF. The Operation Type is set to a value that indicates to stop user plane DL data transmissions towards the UE and enable data buffering. The SMF starts data buffering for MT data if the data buffering is handled in SMF.
Editor’s note:	Whether an existing Operation Type is used, e.g. "UP Suspend", or another value is used needs coordination with CT WG.
4.	If data buffering is handled in the UPF, the SMF updates the UPF with proper rules for MT data handling.
5.	The SMF sends the Nsmf_PDUSession_UpdateSMContext response.
6.	The AMF sends N2 response to NG-RAN acknowledging the indication and the AMF considers the UE is in CM-CONNECTED with RRC_INACTIVE state.
Previously, RAN3 has agreed to use class 1 procedure.We suggest to enhance the existing NGAP class 1 procedure: UE Context Suspend procedure to indicate AMF the UE is transitioning to RRC_INACTIVE state, and provides the long eDRX cycle value for RRC_INACTIVE to AMF. 


Figure1: UE Context Suspend: Successful operation.
Proposal 3: Add a new IE in existing NGAP: UE CONTEXT SUSPEND REQUEST message, to indicate that UE enters into RRC inactive state and is configured with long eDRX Information for RRC INACTIVE. 

2.3. UE moving into RRC connected with CN based MT communication handling
If the NG-RAN has indicated the UE has entered RRC_INACTIVE to the CN, the gNB also notifies the CN about the RRC State transition back to RRC_CONNECTED.
Based on the SA2 agreed CR S2-2209675, as below, in the step 3b.1 and step 3b.5 in section 4.8.2.2 UE Triggered Connection Resume in RRC Inactive procedure, it seems that NG-RAN shall initiate a class 1 procedure. After receiving RRC State transition Indication, the CN is aware that UE is changed into RRC connected state.
3b.	[Conditional] N2 Notification
3b.1	If the accessed NG-RAN is the same as the NG-RAN that configured RRC Inactive and still has the UE context, NG-RAN send an N2 Notification to the AMF indicating the UE is in RRC_CONNECTED, if an AMF requested N2 Notification (see clause 4.8.3) or Connection Inactive procedure with CN based MT communication handling (see clause 4.8.1.1a) has been performed previously.
3b.2	The AMF invokes Nsmf_PDUSession_UpdateSMContext Request towards SMF indicating the Downlink data delivery for each PDU session with active user plane, if the AMF has requested data buffering as described in clause 4.8.1.1a.
3b.3	N4 session modification procedure is triggered by the SMF. If data buffering is handled in the UPF, the SMF updates the UPF with appropriate rules to trigger data delivery.
3b.4	The SMF sends the Nsmf_PDUSession_UpdateSMContext response.
3b.5	The AMF sends the N2 response to NG-RAN.
In the above reply LS, when the NG-RAN sends an N2 Notification to the AMF indicating the UE is in RRC_CONNECTED (Figure 4.8.2.2-1 step 3b.1), RAN3 also discussed the possibility to reuse the NGAP class 2 procedure RRC INACTIVE TRANSITION REPORT message defined in TS 38.413 to indicate AMF that the UE is back to RRC_CONNECTED state, but RAN3 has not reached an agreement. RAN3 will continue the discussion during the WI phase next year.
In current NGAP, the NG-RAN can notify the AMF when the UE enters RRC inactive state by reusing the RRC INACTIVE TRANSITION REPORT message (seen as below). In general, we can extend the message to include the long eDRX cycle value for RRC_INACTIVE to AMF. However, it is a class 2 procedure, therefore, we are not sure whether CN can successfully configure buffering the MT data and signaling.


Figure 8.3.5.2-1: RRC Inactive transition report

In section 2.2 as above, we suggest to enhance the existing NGAP class 1 procedure: UE Context Suspend procedure to indicate AMF the UE is transitioning to RRC_INACTIVE state. After the UE reenters RRC connect state, it is nature to notify CN to resume UE context. We suggest to enhance the existing NGAP: UE Context Resume procedure to indicate AMF the UE is transitioning to RRC_INACTIVE state.


Figure 2: UE Context Resume procedure. Successful operation
UE context resume procedure is using for the RRC connected state transition over E1 interface, seen as below. After determines to change UE to RRC connected state, the gNB-CU-CP sends BEARER CONTEXT MODIFICATION REQUEST message with resume indication to gNB-CU-UP, and gNB-CU-UP should response.


Figure 8.9.6.2-1: RRC Inactive to RRC Connected state transition.
Therefore, we prefer to use UE context suspend/resume procedure on the NG interface to notify the AMF that the UE enters the inactive/connected state, which can be aligned with the E1 interface.
Proposal 4: Add a new IE in existing NGAP: UE CONTEXT RESUME REQUEST message, to indicate that the UE is changed into RRC connected state.
2.4. CN Triggered RAN Paging with CN based MT communication handling
When the UE is in CM-CONNECTED with RRC_INACTIVE state with CN based mobile terminating (MT) communication handling, the NG-RAN (i.e. gNB) performs RAN paging towards the UE based on the N2 message from the AMF in order to trigger the UE triggered Connection Resume procedure.
Based on the SA2 agreed CR S2-2209675, as below, in the step 1 in section 4.8.2.2b Network Triggered Connection Resume in RRC Inactive with CN based MT communication handling, it seems that NG-RAN shall initiate a CN paging procedure.
2.	The AMF sends an N2 message to NG-RAN with the request for the UE to be transitioned to RRC_CONNECTED.
Editor’s note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WG.
According to the SA2 agreement, the above N2 message is to let NR-RAN generate RAN paging, to the UE configured with long eDRX for RRC_INACATIVE. 
There are two options to define the N2 message.
· Option 1: Enhance the existing NGAP paging procedure (CN paging) to trigger RAN paging with CN based MT communication handling.
· Option 2: Introduce a new NGAP notification procedure to trigger RAN paging with CN based MT communication handling.
Option 1 has some drawback. Some mandatory IEs (e.g., UE Paging Identity, TAI List for Paging) within the existing CN Paging message are useless. Meanwhile, in current RAN3 specs, the term" CN-initiated paging" means paging for RRC IDLE UE. if the use of CN Paging procedure is extended to RRC_inactive UE, Then there is some confusion as to whether ran paging is initiated by CN. It is not easy to rephrase "CN-initiated paging" in some RAN3 state2 specs, e.g., TS38.300, seen below as example:
While in RRC_IDLE the UE monitors the paging channels for CN-initiated paging. While in RRC_INACTIVE with no ongoing SDT procedure (see clause 18.0) the UE monitors paging channels for RAN-initiated paging and CN-initiated paging. A UE need not monitor paging channels continuously though; Paging DRX is defined where the UE in RRC_IDLE or RRC_INACTIVE is only required to monitor paging channels during one Paging Occasion (PO) per DRX cycle (see TS 38.304 [10]). The Paging DRX cycles are configured by the network:
1) For CN-initiated paging, a default cycle is broadcast in system information;
2) For CN-initiated paging, a UE specific cycle can be configured via NAS signalling;
3) For RAN-initiated paging, a UE-specific cycle is configured via RRC signalling;
- The UE uses the shortest of the DRX cycles applicable i.e. a UE in RRC_IDLE uses the shortest of the first two cycles above, while a UE in RRC_INACTIVE uses the shortest of the three.
Option 2 is easy and is straightforward, because the N2 message is used for NG-RAN to generate RAN paging. Considering E1 RAN paging trigger procedure, i.e, The gNB-CU-UP receives DL data when UE is in RRC inactive stage, the gNB-CU-UP sends DL DATA NOTIFICATION message to the gNB-CU-CP, then the gNB-CU-CP triggers the RAN paging, we think similar new DL MT DATA NOTIFICATION message can be used for option2 to inform NG-RAN trigger RAN paging. 
Proposal 5: RAN3 decides either enhance the existing NGAP CN paging procedure or introduce a new NGAP notification procedure to trigger RAN paging with CN based MT communication handling.
2.5. INACTIVE eDRX above 10.24sec and SDT
[bookmark: _GoBack]RA2 has sent an LS R3-231113/R2-2302082 to RAN3 as below.
	1	Overall description
RAN2 would like to inform that in Rel-18, RAN2 intends to allow configuring extended DRX (eDRX) beyond 10.24 sec in RRC_INACTIVE together with SDT features (including MO and/or MT versions of SDT).
2	Actions
To SA2, CT1, RAN3 
ACTION: 	RAN2 respectfully asks SA2, CT1 and RAN3 to take above information into account and provide feedback, if any. 



2.5.1. Configure eDRX beyond 10.24s together with SDT


Figure 1: Configure eDRX beyond 10.24s together with SDT
0.	The UE is registered in the network with negotiated eDRX parameters for CM-IDLE state and is in CM-CONNECTED with RRC_CONNECTED state. The AMF provides the eDRX cycle value for CM-IDLE state to NG-RAN as part of the RRC Inactive Assistance Information as defined in clause 5.3.3.2.5 of TS 23.501 [2]. The AMF also includes support indication of CN based MT communication handling for UE in CM-CONNECTED with RRC_INACTIVE state.
1.	NG-RAN determines eDRX cycle value for UE in RRC_INACTIVE state and decides to transit the UE to RRC_INACTIVE state with CN based MT communication handling.
2.	The NG-RAN sends NGAP message to AMF indicating the UE is transitioning to RRC_INACTIVE state and the CN handles MT communication. The NG-RAN also provides the eDRX cycle value for RRC_INACTIVE to AMF.
3. NG-RAN initiates state transition from RRC_CONNECTED to RRC_INACTIVE with RRC configuring eDRX cycle value together with SDT, as specified in TS 38.300. 
Observation 1: Network can configure UE in RRC_inactive with eDRX beyond 10.24s together with SDT.
RAN2 has agreed to configure era beyond 10.24s and SDT together.
2.5.2. UE triggered MO-SDT procedure


Figure 2: UE triggered Resume in RRC Inactive
0. UE in RRC inactive mode configured with era beyond 10.24s and SDT.
1.	Upon reception of UL SDT data, the UE initiates MO-SDT procedure.
2.	[Conditional] NG-RAN performs UE Context Retrieval.
	UE Context Retrieval is performed when the UE Context associated with the UE attempting to resume its connection is not locally available at the accessed NG-RAN. The UE Context Retrieval procedure via NG-RAN is specified in TS 38.300.
3.	[Conditional] NGAP Path switch procedure.
	The (new) anchor NG-RAN node initiates NGAP Path Switch procedure.
4. NG-RAN send an NGAP Notification message (e.g., RRC inactive transition report) to the AMF indicating the UE is reachable.
5. 5GC leaves CN based MT communication, and then starts to receive UL SDT data and transmit DL SDT data.
When UE decides to send UL data through MO-SDT procedure, it shall send RRCResumeRequest message as well as UL SDT data to gNB, its anchor gNB decides to either keep to relocate UE context, then before forwarding UL SDT data to 5GC, the (new) anchor gNB sends NG-RAN an N2 Notification to the AMF indicating the UE is reachable.
Observation 2: There is no issue on UE triggered MO-SDT procedure, after configuring UE in RRC_inactive with eDRX beyond 10.24s together with SDT.
2.5.3. Network Triggered MT-SDT procedure



Figure 3: Network triggered Resume in RRC Inactive
0. UE in RRC inactive mode configured with eDRX beyond 10.24s and SDT.
1. [Option 1] During UE unreachable period, upon reception of DL data which is related to SDT type of QoS/PDU Session, 5GC sends DL SDT data to NG-RAN.
Or 
1. [Option 2] During UE unreachable period, upon reception of DL data, 5GC buffers the DL data until UE is reachable.
2. [Option 2] anchor NG-RAN generates (new) NAGP signalling including MT-SDT indication
3. NG-RAN generates RAN paging including MT-SDT indication.
4. If available, UE initiates RRCResumeRequest message due to MT-SDT paging.
5. NG-RAN send an NGAP Notification message (e.g., RRC inactive transition report) to the AMF indicating the UE is reachable.
6. 5GC leaves CN based MT communication, and then starts to receive UL SDT data and transmit DL SDT data.
Bothe option 1 and option 2 needs SA2 input. Refer to LTE MT-EDT, at least DL data size information is benefit from CN to RAN.
//////TS 36.300//////////////////////////////////////////////////////////////////////
[bookmark: _Toc37760225][bookmark: _Toc46498459][bookmark: _Toc52490772][bookmark: _Toc124792201]7.3c.3	MT-EDT for User Plane CIoT EPS Optimisation
The MT-EDT procedure for User Plane CIoT EPS Optimisation is illustrated in Figure 7.3c-2.


Figure 7.3c-2: MT-EDT for User Plane CIoT EPS Optimisation
///////////////////////////////////////////////////////////////////////////////////////////
Proposal 6: Whether 5GC can differentiate DL data is DL SDT data, and whether 5GC can send DL SDT data or MT-SDT indicator to RAN are pending to SA2.
Proposal 7: RAN3 will discuss how to support eDRX above 10.24sec and SDT based on SA2 decision.
3. Conclusion
Based on the above analysis, we provide the following proposals.
Proposal 1: Add a new IE (e.g., CN based MT communication handling) in the “Core Network Assistance Information for RRC INACTIVE” IE, to indicate CN capability of MT communication handling with long eDRX for RRC_INACATIVE.
Proposal 2: RAN3 discusses the following options on encoding long inactive eDRX for RAN paging over XnAP and F1AP: 
· Option 1 is to extend existing "NR Paging eDRX Information for RRC INACTIVE" IE to support cycle longer than 10.24; 
· Option 2 is to introduce new "NR Paging long eDRX Information for RRC INACTIVE"
Proposal 3: Add a new IE in existing NGAP: UE CONTEXT SUSPEND REQUEST message, to indicate that UE enters into RRC inactive state and is configured with long eDRX Information for RRC INACTIVE.
Proposal 4: Add a new IE in existing NGAP: UE CONTEXT RESUME REQUEST message, to indicate that the UE is changed into RRC connected state.
Proposal 5: RAN3 decides either enhance the existing NGAP CN paging procedure or introduce a new NGAP notification procedure to trigger RAN paging with CN based MT communication handling.
We also provide corresponding NGAP, XnAP, and F1AP TPs.
The following observations and proposals focus on the incoming LS R3-231113/R2-2302082.
Observation 1: Network can configure UE in RRC_inactive with eDRX beyond 10.24s together with SDT.
Observation 2: There is no issue on UE triggered MO-SDT procedure, after configuring UE in RRC_inactive with eDRX beyond 10.24s together with SDT.
Proposal 6: Whether 5GC can differentiate DL data is DL SDT data, and whether 5GC can send DL SDT data or MT-SDT indicator to RAN are pending to SA2.
Proposal 7: RAN3 will discuss how to support eDRX above 10.24sec and SDT based on SA2 decision.
4. Text proposal
4.1. TP to 38.413
================<Start of change>=================
[bookmark: _Toc64445911][bookmark: _Toc107409115][bookmark: _Toc105173658][bookmark: _Toc106108657][bookmark: _Toc112756304][bookmark: _Toc106122562][bookmark: _Toc99661791][bookmark: _Toc45720178][bookmark: _Toc99122988][bookmark: _Toc45658358][bookmark: _Toc45897447][bookmark: _Toc45651926][bookmark: _Toc97890913][bookmark: _Toc105151852][bookmark: _Toc88651870][bookmark: _Toc73981781][bookmark: _Toc45798058][bookmark: _Toc51745647]8.3.11	UE Context Suspend
8.3.11.1	General
The purpose of the UE Context Suspend procedure is to suspend the UE-associated logical NG-connection and the NG-U transport bearer with the 5GC while keeping the UE context in the NG-RAN node. The procedure uses UE-associated signalling.
In this version of the specification, this procedure applies only if the NG-RAN node is an ng-eNB, or if the NG-RAN node is a gNB in case the NG-RAN configures the UE with eDRX cycle value longer than 10.24 seconds for RRC_INACTIVE state
8.3.11.2	Successful Operation


Figure 8.3.11.2-1: UE Context Suspend: Successful operation.
The NG-RAN node initiates the procedure by sending the UE CONTEXT SUSPEND REQUEST message to the AMF.
Upon receipt of the UE CONTEXT SUSPEND REQUEST message the AMF shall act as defined in TS 23.502 [10].
Upon receipt of the UE CONTEXT SUSPEND RESPONSE message the NG-RAN node shall suspend the UE context, the UE-associated logical NG-connection and the related PDU session contexts and send the UE to RRC_IDLE.
If the Information on Recommended Cells and RAN Nodes for Paging IE is included in the UE CONTEXT SUSPEND REQUEST message, the AMF shall, if supported, store it and may use it for subsequent paging.
If the Paging Assistance Data for CE Capable UE IE is included in the UE CONTEXT SUSPEND REQUEST message, the AMF shall, if supported, store it and use it for subsequent paging, as specified in TS 23.502 [10].
If the Security Context IE is included in the UE CONTEXT SUSPEND RESPONSE message, the NG-RAN node shall store the received Security Context IE in the UE context and remove any existing unused stored {NH, NCC} as specified in TS 33.501 [13].
If the Suspend Indicator IE is included in the UE CONTEXT SUSPEND REQUEST message, the SMF shall, if supported, consider the associated PDU session as suspended.
If the NR Paging Long eDRX Information is included in the UE CONTEXT SUSPEND REQUEST message, the AMF shall, if supported, store it and use it for subsequent CN based mobile terminating (MT) communication handling, as specified in TS 23.502 [10]. The AMF sends UE CONTEXT SUSPEND RESPONSE to NG-RAN acknowledging the indication and the AMF considers the UE is in CM-CONNECTED with RRC_INACTIVE state.

================<Skip unchanged part>=================
[bookmark: _Toc106108662][bookmark: _Toc112756309][bookmark: _Toc45651931][bookmark: _Toc99122993][bookmark: _Toc45720183][bookmark: _Toc107409120][bookmark: _Toc106122567][bookmark: _Toc64445916][bookmark: _Toc105173663][bookmark: _Toc99661796][bookmark: _Toc45658363][bookmark: _Toc45798063][bookmark: _Toc97890918][bookmark: _Toc45897452][bookmark: _Toc51745652][bookmark: _Toc105151857][bookmark: _Toc88651875][bookmark: _Toc73981786]8.3.12	UE Context Resume
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The purpose of the UE Context Resume procedure is to resume the UE context, the suspended UE-associated logical NG-connection and the related NG-U transport bearer in the 5GC for this UE. The procedure uses UE-associated signalling.
In this version of the specification, this procedure applies only if the NG-RAN node is an ng-eNB, or if the NG-RAN node is a gNB in case the NG-RAN configures the UE with eDRX cycle value longer than 10.24 seconds for RRC_INACTIVE state.
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Figure 8.3.12.2-1: UE Context Resume procedure. Successful operation.
The NG-RAN node initiates the procedure by sending the UE CONTEXT RESUME REQUEST message to the AMF. If the NG-RAN node is not able to admit any suspended PDU sessions, the NG-RAN node shall indicate this in the PDU Session Resource Failed to Resume List IE. If the NG-RAN node is not able to admit certain QoS flows for a PDU session, the NG-RAN node shall indicate this in the QoS Flow Failed to Resume List IE included in the UE Context Resume Request Transfer IE for that PDU session.
Upon receipt of the UE CONTEXT RESUME REQUEST message the AMF shall act as defined in TS 23.502 [10] and respond with the UE CONTEXT RESUME RESPONSE message. If the AMF is not able to admit any suspended PDU sessions, the AMF shall indicate this in the PDU Session Resource Failed to Resume List IE. If the SMF is not able to admit certain QoS flows for a PDU session, the SMF shall indicate this in the QoS Flow Failed to Resume List IE included in the UE Context Resume Response Transfer IE for that PDU session.
The NG-RAN node shall release resources for each PDU session or QoS flow failed to resume and shall assume that the 5GC has released respective resources as well.
If the Security Context IE is included in the UE CONTEXT RESUME RESPONSE message, the NG-RAN node shall store the received Security Context IE in the UE context and the NG-RAN node shall use it for the next suspend/resume or Xn handover or Intra NG-RAN node handovers as specified in TS 33.501 [13].
If the Suspend Request Indication IE is included in the UE CONTEXT RESUME REQUEST message, the AMF shall, if supported, consider that the NG-RAN node is requesting immediate transition to RRC IDLE with Suspend as specified in TS 23.502 [10]. If the Suspend Response Indication IE is included in the UE CONTEXT RESUME RESPONSE message, the NG-RAN node shall suspend the UE context, the UE-associated logical NG-connection and the related PDU session contexts and send the UE to RRC_IDLE.
If the Information on Recommended Cells and RAN Nodes for Paging IE is included in the UE CONTEXT RESUME REQUEST message, the AMF shall, if supported, store it and may use it for subsequent paging.
If the Paging Assistance Data for CE Capable UE IE is included in the UE CONTEXT RESUME REQUEST message, the AMF shall, if supported, store it and use it for subsequent paging, as specified in TS 23.502 [10].
If the RRC State transition Indication IE is included in the UE CONTEXT RESUME REQUEST message, the AMF shall, if supported, store it and use it for subsequent CN based mobile terminating (MT) communication handling, as specified in TS 23.502 [10].

If the Extended Connected Time IE is included in the UE CONTEXT RESUME RESPONSE message, the NG-RAN node shall, if supported, use it as described in TS 23.501 [9].
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This procedure is initiated by the AMF to indicate the there is MT data or signaling buffered in 5GC for the UE.
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Figure 8.3.x.2-1: MT DL Data Notification procedure: Successful Operation.
The AMF initiates the procedure by sending the DL MT DATA NOTIFICATION message to the NG-RAN node.
If the Paging Priority IE is included in the DL MT DATA NOTIFICATION message, the NG-RAN node may use it according to TS 23.501 [9].
If the PDU Session To Notify List IE is included in theDL MT DATA NOTIFICATION message, the NG-RAN shall consider there is MT data buffered in 5GC for those Qos flow(s) in the notified PDU session(s), and generates subsequent paging according to TS 23.502 [10].
[bookmark: _Toc81380485]8.3.X.3	Abnormal Conditions
Not applicable.
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This IE provides assistance information for RRC_INACTIVE configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	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
	
	-
	

	E-UTRA Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.3.3.52
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	MICO All PLMN
	O
	
	9.3.1.194
	
	YES
	ignore

	NR Paging eDRX Information
	O
	
	9.3.1.227
	
	YES
	ignore

	Paging Cause Indication for Voice Service
	O
	
	ENUMERATED (supported, …) 
	This IE indicates whether the UE supports the feature of indication of paging cause for voice service.
	YES
	ignore

	PEIPS Assistance Information
	O
	
	9.3.1.232
	
	YES
	ignore

	CN based MT communication handling
	O
	
	ENUMERATED (supported, …)
	This IE indicates that CN supports RAN Paging eDRX cycle value longer than 10.24 seconds 
	YES
	ignore



Editor’s note: The IE name can be refined. 
	Range bound
	Explanation

	maxnoofTAIforInactive
	Maximum no. of TAIs for RRC Inactive. Value is 16.
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This message is sent by the NG-RAN node to request the AMF to suspend the UE context and the related PDU session contexts.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Information on Recommended Cells and RAN Nodes for Paging
	O
	
	9.3.1.100
	
	YES
	ignore

	Paging Assistance Data for CE Capable UE 
	O
	
	[bookmark: _Hlk44322777]9.3.1.141
	
	YES
	ignore

	PDU Session Resource Suspend List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Suspend Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>UE Context Suspend Request Transfer
	M
	
	Containing the UE Context Suspend Request Transfer IE specified in subclause 9.3.4.26.
	
	-
	

	NR Paging Long eDRX Information for RRC INACTIVE
	O
	
	9.3.1.XXX 
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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This message is sent by the NG-RAN node to request the AMF to resume the UE-associated logical NG-connection and UE context.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RRC Resume Cause
	M
	
	RRC Establishment Cause
9.3.1.111
	
	YES
	ignore

	PDU Session Resource Resume List
	
	0..1 
	
	
	YES
	reject

	>PDU Session Resource Resume Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>UE Context Resume Request Transfer
	M
	
	OCTET STRING
	Containing the UE Context Resume Request Transfer IE specified in subclause 9.3.4.24 
	-
	

	PDU Session Resource Failed to Resume List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Failed to Resume Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Cause
	M
	
	9.3.1.2
	
	-
	

	Suspend Request Indication
	O
	
	9.3.1.158
	
	YES
	ignore

	Information on Recommended Cells and RAN Nodes for Paging
	O
	
	9.3.1.100
	
	YES
	ignore

	Paging Assistance Data for CE Capable UE 
	O
	
	9.3.1.141
	
	YES
	ignore

	RRC State transition Indication
	O
	
	ENUMERATED (connected, …) 
	This IE indicates the UE’s RRC State is changed back to RRC connected state.
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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This message is sent by the AMF to indicate there is buffered MT data or signaling for the UE.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	PDU Session To Notify List
	
	0..1 
	
	
	YES
	ignore

	>PDU Session To Notify Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	-

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	-

	>>QoS Flow List
	
	0..1 
	
	
	-
	-

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

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	-



	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.



9.1.3.XXX	NR Paging long eDRX Information for RRC INACTIVE
This IE indicates the NR Paging eDRX parameters as defined in TS 38.304 [33].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle for Inactive
	M
	
	ENUMERATED (hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	Tlong-eDRX, RAN defined in TS 38.304 [12]. Unit: [number of hyperframes].

	NR Paging Time Window for Inactive
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, s17, s18, s19, s20, s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32, …)
	PTW defined in TS 38.304 [12]. 
Unit: [1.28 seconds]
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This message is sent by the NG-RAN node1 to NG-RAN node2 to page a UE.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	CHOICE UE Identity Index Value
	M
	
	
	
	YES
	reject

	>Length-10
	
	
	
	
	
	

	>>Index Length-10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [33] and TS 36.304 [34].
	–
	

	UE RAN Paging Identity
	M
	
	9.2.3.43
	
	YES
	ignore

	Paging DRX
	M
	
	9.2.3.66
	Includes the RAN paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore

	RAN Paging Area
	M
	
	9.2.3.38
	
	YES
	reject

	Paging Priority
	O
	
	9.2.3.44
	
	YES
	ignore

	Assistance Data for RAN Paging
	O
	
	9.2.3.41
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.3.91
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.141
	Coded as specified in TS 36.304 [34].

	YES
	ignore

	E-UTRA Paging eDRX Information
	O
	
	9.2.3.142
	
	YES
	ignore

	UE specific DRX
	O
	
	9.2.3.143
	Includes the UE specific paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore

	NR Paging eDRX Information
	O
	
	9.2.3.161
	
	YES
	ignore

	NR Paging eDRX Information for RRC INACTIVE
	O
	
	9.2.3.162
	
	YES
	ignore

	Paging Cause
	O
	
	ENUMERATED (voice, …)
	
	YES
	ignore

	PEIPS Assistance Information
	O
	
	9.2.3.166
	
	YES
	ignore

	NR Paging Long eDRX Information for RRC INACTIVE
	O
	
	9.2.3.XXX 
	If present, then ignore “NR Paging eDRX Information for RRC INACTIVE” IE. 
	YES
	ignore



9.2.3.XXX	NR Paging long eDRX Information for RRC INACTIVE
This IE indicates the NR Paging eDRX parameters as defined in TS 38.304 [33].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle for Inactive
	M
	
	ENUMERATED (hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	Tlong-eDRX, RAN defined in TS 38.304 [33]. Unit: [number of hyperframes].

	NR Paging Time Window for Inactive
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, s17, s18, s19, s20, s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32, …)
	Unit: [1.28 seconds]
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