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Abstract of the contribution: The contribution argues that the Namf_Communication_N1N2MessageTransfer service can be used in all cases where the Namf_MT_EnableUEReachability service is used.
1	Introduction
*************************************************************************************
The discussion in this contribution should be considered together with the discussion in S2-2310151. The discussion has been split in two parts for the reader’s convenience.
*************************************************************************************
This contribution points out that the use of Namf_MT_EnableUEReachability service partly overlaps with the use of the Namf_Communication_N1N2MessageTransfer service and can be used only in a subset of scenarios that are covered by the latter. Actually, the authors argue that the specification today is not very clear about the logic that the service consumer should follow to determine which of these two services to invoke. In certain cases the use of the Namf_MT_EnableUEReachability service seems redundant (e.g. MT SMS). The authors conclude that the Namf_Communication_N1N2MessageTransfer service can be used in all cases where the Namf_MT_EnableUEReachability service is used.
2	Discussion
Figure 1 illustrates the NW-initiated procedure for connection resumption for UE in RRC_INACTIVE state. It is noted that in step 1a.2 the SMF invokes the Namf_MT_EnableUEReachability service.



Figure 1 (Figure 4.8.2.2b-1): Network Triggered Connection Resume for UE in RRC_INACTIVE with CN based MT communication handling
The procedure in Figure 1 is for UE in RRC_INACTIVE state and was modelled based on the procedure for Data Transport in Control Plane CIoT 5GS Optimization, as indicated by the pointer to step 2 in TS 23.502 Figure 4.24.2 (reproduced below as Figure 2): 
1a.	When downlink data is received and the SMF/UPF is requested to perform buffering as specified in clause 4.8.1.1a, the UPF/SMF checks with AMF for the possibility of data delivery, similar to step 2 of clause 4.24.2 with the following differences:
Figure 2 illustrates the NW-initiated procedure for connection resumption for UE in RRC_IDLE state (TS 23.502 Figure 4.24.2) and was defined as part of Control Plane CIoT 5GS Optimizations. It is worth noting that in step 2 the SMF invokes either the Namf_MT_EnableUEReachability service (step 2c) or the Namf_Communication_N1N2MessageTransfer service (step 2g), depending whether the MT data buffering is performed in the UPF or in the SMF.


Figure 2 (Figure 4.24.2-1): Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation
It is not clear to the authors why the SMF invokes a different service operation in step 2, depending whether the buffering is in the SMF or in the UPF. One might think that the guiding principle for such a design was that the SMF should invoke the Namf_Communication_N1N2MessageTransfer service when it has a data container (i.e. either a NAS message or a data packet in case of CIoT optimizations with buffering in the SMF), whereas the Namf_MT_EnableUEReachability service is invoked when there is no data container to convey via the Control plane (e.g. when MT data is buffered in the UPF).
However, this logic would be in contradiction with the basic (Rel-15) network-triggered Service Request procedure (refer to Figure 3), which does rely on the Namf_Communication_N1N2MessageTransfer message in step 3a, even though there is no data container to convey via NAS and there is no need for sending any N2 information either. As indicated in step 3b of the procedure, even if N2 information were provided in step 3a, it will be ignored by the AMF:
3b.	[conditional] The AMF responds to the SMF.
	If the UE is in CM-IDLE state at the AMF and the AMF is able to page the UE the AMF sends a Namf_Communication_N1N2MessageTransfer response to the SMF immediately to indicate to the SMF that AMF is attempting to reach UE and the N2 SM information provided in step 3a, may be ignored by the AMF once the UE is reachable and the SMF may be asked to provide the N2 SM information again.
It is worth noting that stage-3 definition of Namf_Communication_N1N2MessageTransfer service in TS 29.518 does not seem to have a condition that either N1 or N2 container shall be included in the request message.

Observation 1: The logic for choosing between the Namf_MT_EnableUEReachability service or the Namf_Communication_N1N2MessageTransfer service is not clearly defined today.
In fact, the introductory text in TS 23.502 clause 4.2.3.3 explains that the remainder of the NW-triggered Service Request procedure starting with the Paging message (step 4b) could also be considered when the procedure is triggered by the Namf_MT_EnableUEReachability service operation, which further blurs the difference between these two service operations.
-	NF (e.g. SMSF or SMF) triggers AMF, using the Namf_MT_EnableUEReachability service operation, to setup a NAS connection with the UE and the UE is in CM-IDLE state: The trigger is specific to the procedure and Step 4b (paging) occurs.


Figure 3 (Figure 4.2.3.3-1): Network Triggered Service Request
Another interesting point is that the Namf_MT_EnableUEReachability service can only be used to trigger paging, but it needs to be followed on with invocation of the Namf_Communication_N1N2MessageTransfer service in case there is a data container (e.g. a NAS message or a user plane packet in case of CIoT optimizations with buffering in the SMF) to be delivered via NAS. In contrast, the Namf_Communication_N1N2MessageTransfer service can in principle be invoked in all cases, regardless whether there is a data container to be delivered via NAS. This means that the Namf_Communication_N1N2MessageTransfer service could in principle be invoked in all cases where the Namf_MT_EnableUEReachability service is used, but not the other way round.
Observation 2: The Namf_Communication_N1N2MessageTransfer service could in principle be invoked in all cases where the Namf_MT_EnableUEReachability service is used, but not the other way round.
The authors further note here that in the case of MT SMS the stage-2 call flow (refer to Figure 4) indicates that the consumer function (SMSF in this case) invokes both services i.e. first the SMSF invokes the Namf_MT_EnableUEReachability service (step 4a) and only after UE responds to paging, the SMSF invokes the Namf_Communication_N1N2MessageTransfer service in step 5. In the authors’ view the step 4a is redundant and stage-3 procedures are defined in such a way that the SMSF can directly invoke the Namf_Communication_N1N2MessageTransfer service in step 4 of the call flow.
Observation 3: In case of MT SMS the use of Namf_MT_EnableUEReachability service is redundant.



Figure 4 (Figure 4.13.3.6-1): MT SMS over NAS in CM-IDLE state via 3GPP access
 
Based on the discussion so far, the authors propose that the invocation of the Namf_Communication_N1N2MessageTransfer service should be generalized for all cases of MT communication. Specifically, it should be possible to use the Namf_Communication_N1N2MessageTransfer service in all cases for MT communication where today’s stage-2 description uses the Namf_MT_EnableUEReachability service.
Proposal 1: Generalize the invocation of the Namf_Communication_N1N2MessageTransfer service for MT communication in conjunction with extended buffering or extended DRX cycle.
To minimize the specification text changes, it is proposed to add NOTEs in TS 23.502 stating that Namf_Communication_N1N2MessageTransfer service can also be used where the call flow indicates use of the Namf_MT_EnableUEReachability service.
A companion set of three 23.502 CRs (for Rel-16/17/18) implement the proposal outlined in this discussion paper, in addition to other corrections:
S2-2310152: “Correction to UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation”, 23502CR4253 (Type F; Rel-16)
S2-2310153: “Correction to UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation”, 23502CR4254 (Type A; Rel-17)
S2-2310154: “Correction to UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation”, 23502CR4255 (Type F; Rel-18)
Proposal 2: Agree the companion set of three CRs (for Rel-16/17/18) implementing the proposal outlined in this discussion paper related to MT Data Transport in Control Plane CIoT 5GS Optimisation.
In addition, it is proposed to fix the MT-SMS call flow in TS 23.502 by removing the use of the Namf_MT_EnableUEReachability service. This proposal is implemented in a companion CR for this meeting (S2-231xxxx).
Proposal 3: Agree the companion CR (S2-231xxxx) correcting the MT-SMS call flow in TS 23.502 by removing the use of the Namf_MT_EnableUEReachability service.

4	Proposal
Observation 1: The logic for choosing between the Namf_MT_EnableUEReachability service or the Namf_Communication_N1N2MessageTransfer service is not clearly defined today.
Observation 2: The Namf_Communication_N1N2MessageTransfer service could in principle be invoked in all cases where the Namf_MT_EnableUEReachability service is used, but not the other way round.
Observation 3: In case of MT SMS the use of Namf_MT_EnableUEReachability service is redundant.
Proposal 1: Generalize the invocation of the Namf_Communication_N1N2MessageTransfer service for MT communication in conjunction with extended buffering or extended DRX cycle.
Proposal 2: Agree the companion set of three CRs (for Rel-16/17/18) implementing the proposal outlined in this discussion paper.
Proposal 3: Agree the companion CR (S2-231xxxx) correcting the MT-SMS call flow in TS 23.502 by removing the use of the Namf_MT_EnableUEReachability service.

3GPP
SA WG2 TD

image1.emf
NG-RAN

AMF UE

3. RAN Paging

CM-CONNECTED

RRC_INACTIVE

CM-CONNECTED with RRC 

Inactive

UPF

5a. User Plane PDU

5b. NAS PDU

4. UE triggered Connection Resume procedure (4.8.2.2)

SMF

1a.1. Data Notification

1a.2. Namf_MT_EnableUERechability req

1a.3. Namf_MT_EnableUERechability rsp

1a.4. Data Notification

RRC_INACTIVE

2. N2 message

(Request for Connection 

Resume)


Microsoft_Visio_Drawing.vsdx
NG-RAN
AMF
UE
3. RAN Paging
CM-CONNECTED
RRC_INACTIVE
CM-CONNECTED with RRC Inactive
UPF
5a. User Plane PDU
5b. NAS PDU
4. UE triggered Connection Resume procedure (4.8.2.2)
SMF
1a.1. Data Notification
1a.2. Namf_MT_EnableUERechability req
1a.3. Namf_MT_EnableUERechability rsp
1a.4. Data Notification

RRC_INACTIVE
2. N2 message
(Request for Connection Resume)



image2.emf
Buffering configured in UPF

Buffering not configured in UPF

Buffering configured in UPF

UE in CM Idle

UE AMF NG-RAN

(V-)SMF UPF

2f. Forward data 

(DL data)

9. Data encryption and 

integrity protection

2g. Namf_ Communication_

N1N2MessageTransfer (PDU 

Session ID, Data)

3. Paging

4. Paging

7c. Namf_Communication_N1N2Message 

TransferFailureNotification

10. Downlink NAS transport (NAS 

message(PDU session ID, Data))

11. RRC DL message (NAS 

message(PDU session ID, Data))

2h. Namf_Communication_N1N2Message 

Transfer Response

2e. Failure indication

2a. Data Notification

2b. Data Notification ACK

2c. Namf_MT_EnableUEReachability 

Request

8a. Namf_MT_EnableUEReachability 

Response

1. Downlink data

7a. Namf_MT_EnableUEReachability 

Response

8b. N4 Session Modification 

Request

2d. Namf_MT_EnableUEReachability 

Response

7b. Failure indication

8c. N4 Session Modification 

Response

8d. Forward data 

(DL data)

8e. Namf_ Communication_

N1N2MessageTransfer (PDU 

Session ID, Data)

6. NAS message

5a. Retrieve UE information

UL data available

15. RAN-initiated AN release procedure (TS 23.502 clause 4.2.6)

14. No further 

activity detected.

12. UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation procedure 

(TS 23.502 clause 4.24.1), steps 1-10

5. RRCConnectionEstablishment 

(NAS message)

13. UE Configuration Update procedure for access and 

mobility management related parameters

(TS 23.502 clause 4.2.4.2)


Microsoft_Visio_Drawing1.vsdx
Buffering configured in UPF
Buffering not configured in UPF
Buffering configured in UPF
UE in CM Idle
UE
AMF
NG-RAN
(V-)SMF
UPF
2f. Forward data (DL data)


9. Data encryption and integrity protection
2g. Namf_ Communication_ N1N2MessageTransfer (PDU Session ID, Data)
3. Paging
4. Paging
7c. Namf_Communication_N1N2Message TransferFailureNotification
10. Downlink NAS transport (NAS message(PDU session ID, Data))
11. RRC DL message (NAS message(PDU session ID, Data))
2h. Namf_Communication_N1N2Message Transfer Response
2e. Failure indication
2a. Data Notification
2b. Data Notification ACK

2c. Namf_MT_EnableUEReachability Request
8a. Namf_MT_EnableUEReachability Response
1. Downlink data
7a. Namf_MT_EnableUEReachability Response
8b. N4 Session Modification Request
2d. Namf_MT_EnableUEReachability Response
7b. Failure indication
8c. N4 Session Modification Response
8d. Forward data (DL data)
8e. Namf_ Communication_ N1N2MessageTransfer (PDU Session ID, Data)


6. NAS message
5a. Retrieve UE information
UL data available
15. RAN-initiated AN release procedure (TS 23.502 clause 4.2.6)
14. No further activity detected.
12. UPF anchored Mobile Originated Data Transport in Control Plane CIoT 5GS Optimisation procedure  (TS 23.502 clause 4.24.1), steps 1-10
5. RRCConnectionEstablishment (NAS message)
13. UE Configuration Update procedure for access and mobility management related parameters (TS 23.502 clause 4.2.4.2)



image3.emf
 

UE  

( R ) AN   AMF  

UPF  

SMF  

3 a .  N amf  _ Communication  _ N 1 N 2 MessageTransfer  

6 .  

S 

ervice Request Procedure  

2 b .  Data   N otification A  ck  

1 .  D ownlink D ata  

2 a .  Data   N otification  

3 b .  Namf  _ Communication  _ N 1 N 2 MessageTransfer    Response  

3 c .  Failure indication  

4 b .  P aging  

4 b .  P aging  

5 . Namf_Communication_N1N2TransferFailureNotifica tion  

_ 

8 .  D ow nlink Data  

4 a . UP reactivation  ( Connecte d  ) 

4 c . NAS Notification  

2 c .  D ownlink Data  

7 .  UE  C onfiguration  U pdate   Procedure  

Namf_Communication_N1N2TransferFailureNotifica tion   6 

a 

.  


oleObject1.bin


6







Namf_Communication_N1N2TransferFailureNotification







a







. 







. 







7







UE Configuration Update Procedure







ownlink Data







D







. 







8







. 







6







S







ervice Request Procedure







.







5







Namf_Communication_N1N2TransferFailureNotification







ownlink Data







D







. 







c







2







NAS Notification







.







c







4







)







Connected







(







UP reactivation







.







a







4







_







aging







P







. 







b







4







aging







P







. 







b







4







Failure indication







. 







c







3







Response







 







MessageTransfer







2







N







1







N







_







Communication







_







Namf







. 







b







3







otification







N







Data 







. 







a







2







ownlink Data







D







. 







1







ck







otification A







N







Data 







. 







b







2







MessageTransfer







2







N







1







N







_







Communication







_







Namf







. 







a







3







SMF







UPF







AMF







AN







)







R







(







UE












image4.emf
UE AMF SMSF

SMS-

GMSC

SC UDM

4a. Namf_MT_ EnableReachability Request

5d. Nsmsf_SMService_UplinkSMS

(CP ack)

6b. Nsmsf_SMService_UplinkSMS

(Delivery Rpt)

6c. Namf_Communication_N1N2MessageTransfer 

(CP ack)

4b. Paging/Service Req procedure

3. Forward MT SM

2. Send Routing Info for SM

1. Message transfer

5b. Downlink NAS (SMS body) transport

5c. Uplink NAS (CP ack) transport

6a. Uplink NAS (Delivery Rpt) transport

6d. Downlink NAS (CP ack) transport

7. Delivery Rpt

5. Namf_Communication_N1N2MessageTransfer 

(SMS body)

4c. Namf_MT_ EnableReachability Response


Microsoft_Visio_Drawing2.vsdx



UE



AMF



SMSF



SMS-GMSC



SC



UDM
4a. Namf_MT_ EnableReachability Request
5d. Nsmsf_SMService_UplinkSMS
(CP ack)
6b. Nsmsf_SMService_UplinkSMS
(Delivery Rpt)
6c. Namf_Communication_N1N2MessageTransfer (CP ack)


4b. Paging/Service Req procedure
3. Forward MT SM
2. Send Routing Info for SM
1. Message transfer
5b. Downlink NAS (SMS body) transport
5c. Uplink NAS (CP ack) transport
6a. Uplink NAS (Delivery Rpt) transport
6d. Downlink NAS (CP ack) transport
7. Delivery Rpt
5. Namf_Communication_N1N2MessageTransfer 
(SMS body)
4c. Namf_MT_ EnableReachability Response




 


 


SA WG2 Temporary Document


 


Page 


1


 


3GPP


 


SA WG2 TD


 


3GPP SA WG2 Meeting #15


9


 


S2


-


2


3


10150


 


 


9


 


-


 


13


 


Oct


 


202


3


, 


Xiamen


, 


China


 


(revision of S2


-


2


3


08404


)


 


Source:


 


Intel


 


Title:


 


On 


the use of 


Namf_Communication_N1N2MessageTransfer instead of 


Namf_MT_EnableUEReachability service 


operation


 


Document for:


 


Approval


 


Agenda Item:


 


7.4


 


Work Item / Release:


 


5G_CIoT


 


/ Rel


-


1


6


 


Abstract of the contribution: 


The con


tribution 


argues that 


the


 


Namf_Communication_N1N2MessageTransfer service can be used in all cases where the 


Namf_MT_EnableUEReachability service is used


.


 


1


 


Introduction


 


**


***********************************************************************************


 


Th


e discussion in this


 


contribution 


should be considered together with the discussion in S2


-


23


10151


.


 


The 


discussion has been split in two parts for the reader’s convenience


.


 


**


***********************************************************************************


 


This contribution points out that 


the use of 


Namf_MT_EnableUEReachability


 


service partly overlaps with 


the 


use of the 


Namf_Communication_N1N2MessageTransfer


 


service


 


an


d can be used only in a subset of 


scenarios that are covered by the latter


. Actually, 


the authors argue that 


the specification


 


today 


is not very 


clear 


about the logic that 


the service consumer 


should follow 


to 


determine which of these 


two 


services to 


invoke. In certain cases


 


the use of the 


Namf_MT_EnableUEReachability


 


service


 


seems redundant (e.g. MT 


SMS). The authors conclude that 


the 


Namf_Communication_N1N2MessageTransfer


 


service can be used in 


all cases wh


ere the 


Namf_MT_EnableUEReachability


 


service is used.


 


2


 


Discussion


 


Figure 1 illustrates the NW


-


initiated procedure for connection resumption for UE in RRC_INACTIVE state. 


It 


is noted that in step 1a.2 the SMF invokes the 


Namf_MT_EnableUEReachability


 


servic


e.


 


 




   

SA WG2 Temporary Document   Page  1  

3GPP   SA WG2 TD  

3GPP SA WG2 Meeting #15 9   S2 - 2 3 10150     9   -   13   Oct   202 3 ,  Xiamen ,  China   (revision of S2 - 2 3 08404 )   Source:   Intel   Title:   On  the use of  Namf_Communication_N1N2MessageTransfer instead of  Namf_MT_EnableUEReachability service  operation   Document for:   Approval   Agenda Item:   7.4   Work Item / Release:   5G_CIoT   / Rel - 1 6   Abstract of the contribution:  The con tribution  argues that  the   Namf_Communication_N1N2MessageTransfer service can be used in all cases where the  Namf_MT_EnableUEReachability service is used .   1   Introduction   ** ***********************************************************************************   Th e discussion in this   contribution  should be considered together with the discussion in S2 - 23 10151 .   The  discussion has been split in two parts for the reader’s convenience .   ** ***********************************************************************************   This contribution points out that  the use of  Namf_MT_EnableUEReachability   service partly overlaps with  the  use of the  Namf_Communication_N1N2MessageTransfer   service   an d can be used only in a subset of  scenarios that are covered by the latter . Actually,  the authors argue that  the specification   today  is not very  clear  about the logic that  the service consumer  should follow  to  determine which of these  two  services to  invoke. In certain cases   the use of the  Namf_MT_EnableUEReachability   service   seems redundant (e.g. MT  SMS). The authors conclude that  the  Namf_Communication_N1N2MessageTransfer   service can be used in  all cases wh ere the  Namf_MT_EnableUEReachability   service is used.   2   Discussion   Figure 1 illustrates the NW - initiated procedure for connection resumption for UE in RRC_INACTIVE state.  It  is noted that in step 1a.2 the SMF invokes the  Namf_MT_EnableUEReachability   servic e.    

