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1. Discussion

N11 interface (Nsmf: TS 29.502, Namf: TS 29.518)

Below is a simplified message flow based on stage 2 that outlines implications on N11 interface for non-roaming scenario.
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1.1 PDU session establishment (CreateSMContext Request)

1.2 N1N2MessageTransfer (PCO: SDRCparams)


2.1 PDU session release (3 different triggers)


2.2 Send SDRCstatus via either of the 3 messages 


3.1 CreateSMContext Request (SDRCstatus)

3.2 N1N2MessageTransfer (PCO: SDRCStatus, SDRCparams)


4.1 CreateSMContext Request (ApnRCstatus)


5.1 N1N2MessageTransfer (PCO: ApnRCstatus)
4.2 N1N2MessageTransfer (PCO: ApnRCstatus, ApnRCparams)
5. EPC interworking: Network requested PDU Session Release








1. The first UE-requested PDU Session Establishment for non-roaming and roaming with local breakout (TS 23.502 clause 4.3.2.2.1):
1.1. UE attaches to 5GS and requests PDU session establishment (Nsmf_PDUSession_CreateSMContext Request).
1.2. SMF sends configured Small Data Rate Control parameters (SDRCparams) to the UE within PCO (TS 23.501 clause 5.31.14.3). N11 implications:
Add SDRCparams to PCO, which should be sent with Namf_Communication_N1N2MessageTransfer.
2. UE or network requested PDU Session Release for non-roaming and roaming with local breakout (TS 23.502 clause 4.3.4.2):
2.1. PDU Session release is initiated. Small Data Rate Control Status (SDRCstatus) may be stored in the AMF so that it can be retrieved for a subsequent re-establishment of a new PDU Session.
2.1.1. If the PDU Session Release is initiated by the UE or has been triggered by (R)AN (step 3a)	, the SMF responds to the AMF with the Nsmf_PDUSession_UpdateSMContext response. N11 implications:
Add SDRCstatus to the Nsmf_PDUSession_UpdateSMContext Response.
2.1.2. If the PDU Session Release is initiated by the SMF or the PCF (step 3b), the SMF invokes the Namf_Communication_N1N2MessageTransfer service operation. SMF sends SDRCparams to the UE within PCO (TS 23.501 clause 5.31.14.3). N11 implications:
Add SDRCstatus to the Namf_Communication_N1N2MessageTransfer.
2.1.3. If the PDU Session Release is initiated by the AMF (step 3c), the SMF responds to the AMF with the Nsmf_PDUSession_ReleaseSMContext response. N11 implications:
Add SDRCstatus to the Nsmf_PDUSession_ReleaseSMContext Response.
2.1.4. If the PDU Session Release is initiated by the AMF in step 1f, i.e. the SMF received the Nsmf_PDUSession_UpdateSMContext Request from the AMF with a release indication to request the release of the PDU Session (e.g. due to a change of the set of network slices for a UE where a network slice instance is no longer available as described in TS 23.501 [2] clause 5.15.5.2.2), the SMF responds to the AMF with the Nsmf_PDUSession_UpdateSMContext Response which shall contain the N1 SM container (PDU Session Release Command) to release the PDU session at the UE (Step 3d). N11 implications:
Add SDRCstatus to the Nsmf_PDUSession_UpdateSMContext Response.
3. At subsequent establishment of a new PDU Session with UE-requested PDU Session Establishment for non-roaming and roaming with local breakout (TS 23.501 clause 5.31.14.3 and TS 23.502 clause 4.3.2.2.1):
3.1. The SMF may receive the previously stored Small Data Rate Control Status from the AMF (step 3). N11 implications:
Add SDRCstatus to the Nsmf_PDUSession_CreateSMContext Request message. This is already supported.
3.2. If the SDRCstatus validity period has not expired, the SMF provides the parameters to the UE in the PCO and to the UPF/NEF as the initially applied parameters, in addition to the configured Small Data Rate Control parameters (step 11). N11 implications:
Add both SDRCparams and SDRCstatus to PCO, which is within n1SmInfoToUE attribute in Namf_Communication_N1N2MessageTransfer.
4. EPC interworking: UE Requested PDU Session Establishment procedures (TS 23.502 clauses 4.11.5.3 and 4.11.5.7):
4.1. If the PDU Session is considered a new first PDU Session to an EPC APN and interworking with EPC is enabled for this PDU Session, then if the AMF has a stored APN Rate Control Status for the APN, the AMF sends the APN Rate Control Status to the SMF+PGW (clause 4.11.5.3). N11 implications:
Add ApnRCstatus to the Nsmf_PDUSession_CreateSMContext Request message.
5. EPC interworking: UE or network requested PDU Session Release for non-roaming and roaming with local breakout (TS 23.502 clause 4.11.5.7). This is the same as the above use case (2), but instead of the SDRCstatus, during the IWK the ApnRCstatus is sent. N11 implications:
Add ApnRCstatus to the Nsmf_PDUSession_UpdateSMContext Response.
Add ApnRCstatus to the Namf_Communication_N1N2MessageTransfer.
Add ApnRCstatus to the Nsmf_PDUSession_ReleaseSMContext Response.
Add ApnRCstatus to the Nsmf_PDUSession_UpdateSMContext Response.

2. Summary

Below table summarizes all necessary alignments.
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Implications on N11 Namf (TS 29.518) 

N1N2MessageTransferReqData type is defined in TS 29.518, but the spec does not explicitly state if it contains PCO or not (sending PCO is required by stage 2, TS 23.501 clause 5.31.14.3).
[bookmark: _GoBack]Let's look into N1N2MessageTransferReqData type:
· N1N2MessageTransferReqData type contains n1MessageContainer attribute (type: N1MessageContainer).
· N1MessageContainer data type contains n1MessageContent attribute (type: RefToBinaryData), which references the N1 message binary data.
· RefToBinaryData is defined in TS 29.271 and contains the value of the Content-ID header of the referenced binary body part.

N1 message binary data contents is specified in clause 6.1.6.4.2 "N1 Message Content", which reads:

N1 Message shall encode a 5GS NAS message of a specified type (e.g. SM, LPP) as specified in 3GPP TS 24.501 [11], using the vnd.3gpp.5gnas content-type.

N1 Message may encode e.g. the following 5GS NAS messages:
-	For message class SM
-	PDU Session Modification Command (see clause 8.3.8 of 3GPP TS 24.501 [11]) during network initiated PDU session modification procedure (see clause 4.3.3 of 3GPP TS 23.502 [3]);
-	PDU Session Release Command (see clause 8.3.13 of 3GPP TS 24.501 [11]) during network initiated PDU session release procedure (see clause 4.3.4 of 3GPP TS 23.502 [3]).
The problem is, TS 29.518 does not give an exhaustive list of 5GS NAS messages that shall be regarded as class SM messages. 
CIoT wise, stage 2 requires the inclusion of PCO during PDU Session Establishment and PDU Session Release procedures. Therefore, Small Data Rate Control Status and APN Rate Control Status information is included in the PCO at least when N1 Message encodes the "PDU Session Release Command" 5GS NAS message.

Concerning the N1 Message within N1N2MessageTransferReqData, when this is sent during the UE-requested PDU Session Establishment for non-roaming and roaming with local breakout procedure, TS 23.502 clause 4.3.2.2.1 step 11 reads:

The N1 SM container contains the PDU Session Establishment Accept that the AMF shall provide to the UE. If the UE requested P-CSCF discovery then the message shall also include the P-CSCF IP address(es) as determined by the SMF and as described in TS 23.501 [2] clause 5.16.3.4. The PDU Session Establishment Accept includes S-NSSAI from the Allowed NSSAI. For LBO roaming scenario, the PDU Session Establishment Accept includes the S-NSSAI from the Allowed NSSAI for the VPLMN and also it includes the corresponding S-NSSAI of the HPLMN from the Mapping Of Allowed NSSAI that SMF received in step 3.

The above quote implies PCO is sent, because P-CSCF IP addresses are sent within PCO. Hence, we can conclude that clause 6.1.6.4.2 "N1 Message Content" implies N1 Message may encode also PDU Session Establishment Accept message.

New common data types to TS 29.571

TS 29.271 already defines SmallDataRateStatus data type and therefore we only need to add the definition of ApnRateStatus common data type to the specs. Also, SmallDataRateStatus data type lacks DL exception reports, which shall be added to this.

2. Proposal

It is proposed to agree CRs 0222-0225 to TS 29.502, CR0255-TS29.518 and CR0144-TS29.571 that implement the above changes.
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