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1   Description and Proposal
The handling of NAS PDU(s) in the PDU Session Request is not 100% clear because NAS PDU is present at two levels: at message level, and in the inner structure of the PDU session information.

One of the key change with 5G is the AMF-SMF separation and as part of this the 5GMM and 5GSM separation. Therefore, the cases for sending NAS PDUs by AMF could be categorized as follows:

1) Ability for AMF to send two NAS SM messages towards the UE (as 2 different SMFs originate this simultaneously).

2) Ability for AMF to send NAS SM and MM at the same time towards the UE. 

3) Ability for AMF to send NAS SM PDU(s) and NAS MM PDU in the NGAP message towards NG-RAN.

Case 1

Case 1 is allowed. For example, it is possible for the UE to initiate successively PDU Session Requests towards two different SMFs. These SMFs may answer at same time and AMF can combine the PDU Session Resource Request messages towards NG-RAN in the same NGAP procedure.
Observation 1: Based on case 1, it is already clear that NGAP PDU Session Resource Request message can include multiple NAS SM PDUs. 
Case 2
Until now case 2 was not allowed:
The NAS PDU at message level is intended to carry the 5GMM Service Accept message. In this case the PDU sessions already exist and there is no 5GSM messages to carry.

However last CT1 agreed the CR in [3] which newly made case 2 possible in some exceptional cases as follows:
During 5GMM procedures, the UE and the AMF shall suspend the transmission of 5GSM messages, except when:
b)
the UE is in 5GMM-CONNECTED mode and a service request procedure for re-establishing user-plane resources of PDU session(s) is initiated without including PDU session status IE or Allowed PDU session status IE, the UE and the AMF need not suspend the transmission of 5GSM messages related to other PDU session(s) than the one(s) for which the user-plane resources re-establishment is requested.
This creates the possible following use case:
UE is in connected mode:

· It performs a Service Request procedure for re-activation of PDU sessions a, b, c  
· It wants to establish a new PDU session d
The UE will send Service Request and before the Service Request is completed it will send PDU Session establishment request.
Case 3

Case 3 was so far not possible because case 2 not allowed. But the agreement on case 2 two weeks ago in CT1 leads to the following new question:
What does the AMF do when the AMF receives a request from SMF to send a PDU SESSION ESTABLISHMENT ACCEPT message for PDU session d and the AMF needs to send a SERVICE ACCEPT message for PDU sessions a, b, c? Does it use a single NGAP message or two?
Observation 2: since last CT1 meeting, it is unclear if it is allowed to send NAS MM PDU and NAS SM PDUs simultaneously in a NGAP PDU Session Resource Request.

It is necessary to clarify this point between AMF and NG-RAN node to avoid an interoperability issue:

· Either forbid simultaneous inclusion of NAS MM PDU and NAS SM PDU (option 1), which means that two successive NGAP messages need to be sent,
· Or allow simultaneous inclusion of NAS MM PDU and NAS SM PDU (option 2).
 If we allow (option 2) then how the different NAS MM and NAS SM PDUs are sent over RRC might not be so straightforward. Indeed, currently RRC protocol uses a dedicatedNAS-MessageList IE in the RRC Reconfiguration message with the range of the 1…maxDRBs. Similar issue was discussed when building LTE…
Therefore, we propose to discuss this point and clarify according to one of the two versions of TP provided below.

Proposal: discuss the ability for AMF to send NAS SM PDU(s) and NAS MM PDU in the PDU Session Resource Request NGAP message towards NG-RAN and agree one of the two variants in the TP below.
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8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: PDU session resource setup: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE SETUP REQUEST message to the NG-RAN node.

The PDU SESSION RESOURCE SETUP REQUEST message shall contain the information required by the NG-RAN node to setup PDU session related NG-RAN configuration consisting of at least one PDU session resource and include each PDU session resource to setup in the PDU Session Resource Setup Request List IE.

Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message, and if resources are available for the requested configuration, the NG-RAN node shall execute the requested NG-RAN configuration and allocate associated resources over NG and over Uu for each PDU session listed in the PDU Session Resource Setup Request List IE. 

If the RAN Paging Priority IE is included in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.
For each requested PDU session, if resources are available for the requested configuration, the NG-RAN node shall establish at least one Data Radio Bearers and associate each accepted QoS flow of the PDU session to a Data Radio Bearer established. 
For each PDU session successfully established the NG-RAN node shall pass to the UE the PDU Session NAS-PDU IE, if included, and the value contained in the PDU Session ID IE received for the PDU session. The NG-RAN node shall not send to the UE the PDU Session NAS PDUs associated to the failed PDU sessions. 
If the NAS PDU IE is included in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall pass it to the UE.
For each PDU session the NG-RAN node shall store the UP transport layer information included in the PDU Session Resource Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message and use it as the uplink termination point for the user plane data for this PDU session.

For each PDU session, if the Additional UL NG-U UP TNL Information IE is included in the PDU Session Resource Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node may forward the UP transport layer information to the S-NG-RAN node as the uplink termination point for the user plane data for this PDU session split in different tunnel.

For each PDU session, if the PDU Session Type IE included in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message is set to "ethernet" or "unstructured", the NG-RAN node shall not perform header compression for the concerned PDU session.

For each PDU session for which the Security Indication IE is included in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, and the Integrity Protection Indication IE or Confidentiality Protection Indication IE is set to "required", then the NG-RAN node shall perform user plane integrity protection or ciphering, respectively, for the concerned PDU session. If the NG-RAN node cannot perform the user plane integrity protection or ciphering, it shall reject the setup of the PDU session resources with an appropriate cause value.

If the NG-RAN node is an ng-eNB, it shall reject all PDU sessions for which the Integrity Protection Indication IE is set to "required".
For each PDU session for which the Security Indication IE is included in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, and the Integrity Protection Indication IE or Confidentiality Protection Indication IE is set to "preferred", then the NG-RAN node should, if supported, perform user plane integrity protection or ciphering, respectively, for the concerned PDU session and shall notify whether it performed the user plane integrity protection or ciphering by including the Integrity Protection Result IE or Confidentiality Protection Result IE, respectively, in the PDU Session Resource Setup Response Transfer IE of the PDU SESSION RESOURCE SETUP RESPONSE message.

For each PDU session for which the Maximum Integrity Protected Data Rate IE is included in the Security Indication IE in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, and the Integrity Protection Indication IE is set to "required" or "preferred", the gNB shall enforce the traffic corresponding to the received Maximum Integrity Protected Data Rate IE, for the concerned PDU session and concerned UE, as specified in TS 23.501 [9]. The gNB shall store the received Maximum Integrity Protected Data Rate IE and use it for the concerned PDU session and concerned UE as specified in TS 23.501 [9].
For each PDU session for which the Security Indication IE is included in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, and the Integrity Protection Indication IE or Confidentiality Protection Indication IE is set to "not needed", then the NG-RAN node shall not perform user plane integrity protection nor perform ciphering for the concerned PDU session.
For each PDU session for which the PDU Session Aggregate Maximum Bit Rate IE is included in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall store the received value in the UE context and use it when enforcing traffic policing for non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9].

For each PDU session in the PDU SESSION RESOURCE SETUP REQUEST message, if the Additional QoS Flow Information IE is included, the NG-RAN node may consider it for the DRB allocation process. It is up to NG-RAN node implementation to decide whether and how to use it.
For each QoS flow requested to be setup the NG-RAN node shall take into account the received QoS Flow Level QoS Parameters IE. For each QoS flow the NG-RAN node shall establish or modify the resources according to the values of the Allocation and Retention Priority IE (priority level and pre-emption indicators) and the resource situation as follows: 

-
The NG-RAN node shall consider the priority level of the requested QoS flow, when deciding on the resource allocation.

-
The priority levels and the pre-emption indicators may (individually or in combination) be used to determine whether the QoS flow setup has to be performed unconditionally and immediately. If the requested QoS flow is marked as "may trigger pre-emption" and the resource situation requires so, the NG-RAN node may trigger the pre-emption procedure which may then cause the forced release of a lower priority QoS flow which is marked as "pre-emptable". Whilst the process and the extent of the pre-emption procedure are operator-dependent, the pre-emption indicators shall be treated as follows:

1.
The values of the last received Pre-emption Vulnerability IE and Priority Level IE shall prevail.

2.
If the Pre-emption Capability IE is set to "may trigger pre-emption", then this allocation request may trigger the pre-emption procedure.

3.
If the Pre-emption Capability IE is set to "shall not trigger pre-emption", then this allocation request shall not trigger the pre-emption procedure.

4.
If the Pre-emption Vulnerability IE is set to "pre-emptable", then this QoS flow shall be included in the pre-emption process.

5.
If the Pre-emption Vulnerability IE is set to "not pre-emptable", then this QoS flow shall not be included in the pre-emption process.

-
The NG-RAN node pre-emption process shall keep the following rules:

1.
The NG-RAN node shall only pre‑empt QoS flows with lower priority, in ascending order of priority.

2.
The pre-emption may be done for QoS flows belonging to the same UE or to other UEs.

For each QoS flow which has been successfully established, the NG-RAN node stores the mapped E-RAB ID if included in the PDU Session Resource Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message and uses it as specified in TS 38.300 [8].
The NG-RAN node shall report to the AMF in the PDU SESSION RESOURCE SETUP RESPONSE message the result for each PDU session resource requested to be setup: 

-
For each PDU session resource successfully setup, the PDU Session Resource Setup Response Transfer IE shall be included containing:

1.
The UP transport layer information to be used for the PDU session and associated list of QoS flows which have been successfully established, in the QoS Flow per TNL Information IE.

2.
The list of QoS flows which failed to be established, if any, in the QoS Flow Failed to Setup List IE.
-
For each PDU session resource which failed to be setup, the PDU Session Resource Setup Unsuccessful Transfer IE shall be included containing an appropriate cause value.

For each PDU session resource successfully setup at the NG-RAN, the NG-RAN node may allocate resources for an additional NG-U PDU session resource GTP-U tunnel, indicated in the Additional QoS Flow per TNL Information IE.

Upon reception of the PDU SESSION RESOURCE SETUP RESPONSE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Setup Response Transfer IE or PDU Session Resource Setup Unsuccessful Transfer IE to each SMF associated with the concerned PDU session. In case the splitting PDU session is not used by the NG-RAN node, the SMF should remove the Additional Transport Layer Information, if any.
When the NG-RAN node reports unsuccessful establishment of a QoS flow, the cause value should be precise enough to enable the SMF to know the reason for an unsuccessful establishment.

Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message to setup a QoS flow for IMS voice, if successful IMS voice over NG-RAN is not able to be supported, the NG-RAN node shall initiate EPS fallback or RAT fallback for IMS voice procedure as specified in TS 23.501 [9] and report unsuccessful establishment of the QoS flow in the PDU Session Resource Setup Response Transfer IE with cause value "IMS voice EPS fallback or RAT fallback triggered".


- 2 -

