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	Reason for change:
	The AMF may unsuccessfully attempt to forward a CIoT user/small data container received in a CONTROL PLANE SERVICE REQUEST message.
As this is not a 5GMM issue, the AMF should accept the control plane service request message to keep the UE connected unless there is a 5GMM issue.

In EPS, the MME sends the CIoT user data container received from the UE e.g. over the user plane S11-u and not as in 5GS over the signaling interface N11. For the user plane there is no response message, hence the only SM related problem in EPS when MME receives the UL CIoT user data container should be that the PDN connection doesn’t exists in the MME and that is why the UE for this case should re-attach and re-establish the PDN connection after the UE has received the service reject message.

However, in 5GS given the MM and SM clean split, the SMF may temporarily be unreachable from AMF which should not be a reason to reject the CPSR message and move the UE back to 5GMM-IDLE. There might be additional payload pending that still could be sent while the UE is connected.

This issue is similar to the routing issue with the NAS transport procedure, i.e. a CIoT user data container may not be forwarded to the associated SMF due to network issues which is reported back to the UE in the DL NAS transport message. A similar mechanism should be implemented for the CONTROL PLANE SERVICE REQUEST message carrying CIoT user data container or small data container to report back in service accept the unsucceesful forwarding to the SMF.

To follow the logic in the NAS transport procedure, the similar handling for unroutable MO SMS or MO location services message received in CPSR message i.e. the AMF silently discards the payload.

Logic to handle this is proposed to be added.

	
	

	Summary of change:
	The AMF unsuccessfully attempted to forward the CIoT user or small data container received in a CONTROL PLANE SERVICE REQUEST message indicates the event with PDU session reactivation result error cause IE in the SERVICE ACCEPT message.
The AF silently discards unroutable SMS or location services message received in CPSR message.
[bookmark: _GoBack]Editorial corrections.
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	Rev3
Reuse PDU session reactivation result error cause IE. Unroutable SMS and location services message logic added.
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Rev 1
Revoked SMS handling.
Adopted to multiple CIoT user data containers.
Additional new IE defined and added in service accept message.
Extensive rewording of the added procedure parts.
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*** Next change ***

[bookmark: _Toc27746818][bookmark: _Toc36657177]5.6.1.4.2	UE is using 5GS services with control plane CIoT 5GS optimization
For case a) in subclause 5.6.1.1, upon receipt of the CONTROL PLANE SERVICE REQUEST message with Control plane service type indicating "mobile terminating request", after completion of the 5GMM common procedures (if initiated) according to subclause 5.6.1.3, the AMF shall send a SERVICE ACCEPT message. 
For case c) and d) in subclause 5.6.1.1, upon receipt of the CONTROL PLANE SERVICE REQUEST message with Control plane service type indicating "mobile originating request", after completion of the 5GMM common procedures (if initiated) according to subclause 5.6.1.3, the AMF shall send a SERVICE ACCEPT message, except for case d when the DDX field of the Release assistance indication IE or the DDX field of the CIoT small data container IE indicates "No further uplink and no further downlink data transmission subsequent to the uplink data transmission is expected".
For case a), c) and d) in subclause 5.6.1.1:
a)	if the CIoT small data container IE is included in the message, the AMF shall decipher the value part of the CIoT small data container IE and:
1)	if the Data type field indicates "control plane user data", extract the PDU session ID and data content from the CIoT small data container IE, look up a PDU session routing context for the UE and the PDU session ID, and forward the content of the CIoT small data container IE to the SMF associated with the UE;
2)	if the Data type field indicates "SMS", forward the content of the CIoT small data container IE to the SMSF associated with the UE; or
3)	if the Data type field indicates "Location services message container", and if
i)	length of additional information field in the CIoT small data container IE is zero, forward the value of Data type field and the content of the CIoT small data container IE to the to the location services application; or
ii)	otherwise forward the value of Data type field and the content of the CIoT small data container IE to the LMF associated with the routing information that is included in the additional information field of the CIoT small data container IE; or
b)	otherwise, the AMF shall decipher the value part of NAS message container IE and:
1)	if the Payload container IE is included in the CONTROL PLANE SERVICE REQUEST message and if the Payload container type IE is set to "CIoT user data container", the AMF shall look up a PDU session routing context for the UE and the PDU session ID, and forward the content of the Payload container IE to the SMF associated with the UE;
2)	if the Payload container IE is included in the CONTROL PLANE SERVICE REQUEST message and if the Payload container type IE is set to "SMS", the AMF shall forward the content of the Payload container IE to the SMSF associated with the UE; 
3)	if the PDU session status IE is included in the CONTROL PLANE SERVICE REQUEST message or the AMF needs to perform a PDU session status synchronization, the AMF shall include a PDU session status IE in the SERVICE ACCEPT message to indicate which PDU sessions associated with the access type the SERVICE ACCEPT message is sent over are active in the AMF;
4)	if the Uplink data status IE is included in the CONTROL PLANE SERVICE REQUEST message and does not indicate a request to have user-plane resources established for more than two PDU sessions for a UE in NB-N1 mode, the AMF shall:
i)	indicate the SMF to re-establish the user-plane resources for the corresponding PDU sessions; and
ii)	include the PDU session reactivation result IE in the SERVICE ACCEPT message to indicate the user-plane resources re-establishment result of the PDU sessions for which the UE requested to re-establish the user-plane resources;
5)	if the Uplink data status IE is included in the CONTROL PLANE SERVICE REQUEST and indicates a request to have user-plane resources established for more than two PDU sessions for a UE in NB-N1 mode, the AMF shall not indicate to the SMF to re-establish the user-plane resources for the corresponding PDU sessions; or
[bookmark: _Hlk23095085]6)	otherwise, if the Payload container IE is included in the message and if the Payload container type IE is set to "Location services message container", the AMF shall forward the Payload container type and the content of the Payload container IE to the LMF associated with the routing information included in the Additional information IE of the CONTROL PLANE SERVICE REQUEST message.
If the DDX field in the CIoT small data container IE or the DDX field of the Release assistance indication IE indicates:
1)	"No further uplink and no further downlink data transmission subsequent to the uplink data transmission is expected" and if there is no downlink signalling or downlink data for the UE; or
2)	"Only a single downlink data transmission and no further uplink data transmission subsequent to the uplink data transmission is expected" and upon subsequent delivery of the next received downlink data transmission to the UE and if there is no additional downlink signalling or downlink data for the UE,
the AMF initiates the release of the N1 NAS signalling connection (see 3GPP TS 23.502 [9]).
Upon successful completion of the procedure, the UE shall reset the service request attempt counter, stop the timer T3517 and enter the state 5GMM-REGISTERED.
If the PDU session status information element is included in the CONTROL PLANE SERVICE REQUEST message, then the AMF:
a)	shall perform a local release of all those PDU sessions which are active on the AMF side associated with the access type the CONTROL PLANE SERVICE REQUEST message is sent over, but are indicated by the UE as being inactive, and
b)	request the SMF to perform a local release of all those PDU sessions.
If the PDU session status information element is included in the SERVICE ACCEPT message, then the UE shall perform a local release of all those PDU sessions which are active on the UE side associated with the 3GPP access but are indicated by the AMF as being inactive.
If the user-plane resources cannot be established for a PDU session, the AMF shall include the PDU session reactivation result IE in the SERVICE ACCEPT message indicating that user-plane resources for the corresponding PDU session cannot be re-established, and:
a)	if the user-plane resources cannot be established because the SMF indicated to the AMF that the UE is located out of the LADN service area (see 3GPP TS 29.502 [20A]), the AMF shall include the PDU session reactivation result error cause IE with the 5GMM cause set to #43 "LADN not available";
b)	if the user-plane resources cannot be established because the SMF indicated to the AMF that only prioritized services are allowed (see 3GPP TS 29.502 [20A]), the AMF shall include the PDU session reactivation result error cause IE with the 5GMM cause set to #28 "restricted service area"; or
c)	if the user-plane resources cannot be established because:
1)	the SMF indicated to the AMF that the resource is not available in the UPF (see 3GPP TS 29.502 [20A]); or
2)	the UE is in NB-N1 mode and the result will lead to user-plane resources established for more than two PDU sessions (see 3GPP TS 23.502 [9])
	the AMF shall include the PDU session reactivation result error cause IE with the 5GMM cause set to #92"insufficient user-plane resources for the PDU session":
NOTE:	For a UE that is not in NB-N1 mode, it is up to UE implementation when to re-send a request for user-plane re-establishment for the associated PDU session after receiving a PDU session reactivation result error cause IE with a 5GMM cause set to #92 "insufficient user-plane resources for the PDU session".
For case a), c) and d) in subclause 5.6.1.1, if the Payload container type IE is included the SERVICE REQUEST message or the CIoT small data container IE is included the SERVICE REQUEST message and:
a)	the Payload container type IE is set to "CIoT user data container" or the Data type field of the CIoT small data container IE indicates "control plane user data" and:
1)	the AMF does not have a PDU session routing context for the PDU session ID and the UE; or
2)	the AMF unsuccessfully attempted to forward the CIoT user data;
	then the AMF may include the PDU session reactivation result error cause IE with the 5GMM cause set to #90 "Payload was not forwarded" in the SERVICE ACCEPT message; or
b)	the Payload container type IE is set to or the Data type field of the CIoT small data container IE indicates:
1)	"SMS" and:
i)	the AMF does not have an SMSF address associated with the UE; or
ii)	the AMF cannot forward the content of the Payload container IE or the CIoT small data container IE to the SMSF associated with the SMSF address available in the AMF; or
2)	"Location services message container” and:
i)	the AMF cannot forward the content of the Payload container IE to an LMF associated with the routing information included in the Additional information IE;
	then the AMF shall silently discard the content of the Payload container IE or the CIoT small data container IE.
For case d) in subclause 5.6.1.1, the UE shall also treat the indication from the lower layers that the RRC connection has been released as successful completion of the procedure. The UE shall reset the service request attempt counter, stop the timer T3517 and enter the state 5GMM-REGISTERED.
Editor's note:	abnormal cases for the CONTROL PLANE SERVICE REQUEST on the UE and network side are FFS.
If the AMF sends a SERVICE ACCEPT message upon receipt of the CONTROL PLANE SERVICE REQUEST message with uplink data:
-	if the UE has indicated support for the control plane CIoT 5GS optimizations; and 
-	if the AMF decides to activate the congestion control for transport of user data via the control plane,
then the AMF shall include the T3448 value IE in the SERVICE ACCEPT message.
If the AMF decides to deactivate the congestion control for transport of user data via the control plane, then the AMF shall delete the stored control plane data back-off time for the UE and the AMF shall not include timer T3448 value IE in the SERVICE ACCEPT message.
If the T3448 value IE is present in the received SERVICE ACCEPT message and the value indicates that this timer is neither zero nor deactivated, the UE shall:
a)	stop timer T3448 if it is running;
b)	consider the transport of user data via the control plane as successful; and
c)	start timer T3448 with the value provided in the T3448 value IE.
If the UE is using 5GS services with control plane CIoT 5GS optimization, the T3448 value IE is present in the SERVICE ACCEPT message and the value indicates that this timer is either zero or deactivated, the UE shall ignore the T3448 value IE and proceed as if the T3448 value IE was not present.
If the UE in 5GMM-IDLE mode initiated the service request procedure by sending a CONTROL PLANE SERVICE REQUEST message and the SERVICE ACCEPT message does not include the T3448 value IE and if timer T3448 is running, then the UE shall stop timer T3448.






*** Next change ***

[bookmark: _Toc20233005][bookmark: _Toc27747114][bookmark: _Toc36657481]8.2.17.4	PDU session reactivation result error cause
This IE may be included: 
a)	if the PDU session reactivation result IE is included and there exist one or more PDU sessions for which the user-plane resources cannot be re-established, to indicate the cause of failure to re-establish the user-plane resources; or
b)	if the CIoT user data container or the CIoT small data container is included and the CIoT user data container or the CIoT small data container was not forwarded due to routing failure, to indicate the failure to forward the CIoT user data container or the CIoT small data container.


*** Next change ***

[bookmark: _Toc20233257][bookmark: _Toc27747392][bookmark: _Toc36657760]9.11.3.43	PDU session reactivation result error cause
The purpose of the PDU session reactivation result error cause information element is to indicate error causes for PDU session ID(s) where there was a failure to establish the user-plane resources or there was a failure to forward the CIoT user data container or the CIoT small data container..
The PDU session reactivation result error cause information element is coded as shown in figure 9.11.3.43.1 and table 9.11.3.43.1.
The PDU session reactivation result error cause is a type 6 information element with a minimum length of 5 octets and a maximum length of 515 octets.
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	PDU session reactivation result error cause IEI
	octet 1

	Length of PDU session reactivation result error cause
	octet 2

	
	octet 3

	PDU session ID
	octet 4

	cause value 
	octet 5
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	PDU session ID
	octet 514*

	cause value
	octet 515*


Figure 9.11.3.43.1: PDU session reactivation result error cause information element
Table 9.11.3.43.1: PDU session reactivation result error cause information element
	PDU session ID is coded same as PDU session ID IE (see subclause 9.4).

The cause value is coded same as second octet of 5GMM cause information element (see subclause 9.11.3.2).




