3GPP TSG-RAN3 Meeting #95bis
R3-171043
Spokane, Washington, USA, 03 – 07 April, 2017
Title: 
Consideration on NAS Transport procedures
Source: 
Huawei
Agenda item:
10.6
Document for:
Discussion
1   Introduction
During the discussion of Study Item, the section 7.3.4.1 and 7.3.4.2.4 in TR38.801 capture the procedures related to NAS messages transmission.

In this contribution, we further discuss the NAS messages transmission procedures.
2   Discussion

In NR, as discussed in TR38.801, there are 5 NAS Transport related procedures, including:

Transport of NAS Messages Procedures in section 7.3.4.1:

Note: In section 7.3.4.2.4, only UL NAS Transport and DL NAS Transport procedures are illustrated.

	Transport of NAS Messages Procedures:
-
Initial UE Message: To transport the first NAS PDU when no UE signaling connection is established from the UE to the NGC 
NOTE 2:
It should be discussed in normative phase whether the merge of Initial UE Message and UL NAS Transport is possible or not.
-
DL NAS Transport: To transport NAS PDUs in DL
-
UL NAS Transport: To transport NAS PDUs in UL
-
Non Delivery NAS Indication: To indicate that the New RAN node did not deliver a NAS PDU to the UE
-
NAS Rerouting: In order to route a NAS request to a different CN node 
NOTE 3: The need of this procedure will be assessed during normative phase. 


Based on current status, there are multiple questions need to be considered:

2.1   Question1: Whether to merge Initial UE Message and UL NAS Transport?
In LTE, the INITIAL UE MESSAGE message is used to transfer the initial layer 3 message to the MME over the S1 interface. The UPLINK NAS TRANSPORT message is used for carrying NAS information over the S1 interface. 

Both of these two procedures are able to carry NAS PDU & TAI & ECGI towards MME, more IEs are included in INITIAL UE MESSAGE, i.e. one Mandatory IE RRC Establishment Cause IE and a list of optional IEs. INITIAL UE MESSAGE message is the first message to trigger the setup of a UE S1 association, shall only include the eNB UE S1AP ID IE, but the UPLINK NAS TRANSPORT message has to include the ID pair. 

From specification work load point of view, if the function of one message can be covered by the other, it is better to use a unified message, if we use a merged message to support the current functionalities of these two messages, the merged message will contains all the IEs in these two messages, and marks the MME UE S1AP ID IE and RRC Establishment Cause IE as optional, with further elaboration on the presence of them.

Proposal 1: merge Initial UE Message and UL NAS Transport, with elaboration on the presence of some IEs.

2.2   Question2: Whether to transmit multiple NAS PDUs in one DL/UL NAS TRANSPORT message?

In LTE, each DL/UL NAS TRANSPORT message can only carry one NAS PDU. In NR, as stated in TR38.801, it is possible to transmit multiple NAS PDUs in the same message:

	Section 7.3.4.1:

-
DL NAS Transport: To transport NAS PDUs in DL
-
UL NAS Transport: To transport NAS PDUs in UL
Section7.3.4.2.4:

These two procedures are needed in order to allow an immediate and independent transmission of NAS PDUs between New RAN and NGC.


In case there are multiple NAS PDUs to transmit, it is not efficient to send a NAS PDU per message, especially in some scenarios, e.g. data transmission over NAS. Hence it is better to support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message.

Proposal 2: support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message.
2.3   Question3: Whether to feedback non delivery of multiple PDUs in one NAS NON DELIVERY INDICATION message?

In LTE, each DL NAS TRANSPORT message can only carry one NAS PDU, each NAS NON DELIVERY INDICATION message also can only report the non-delivery of one DL NAS PDU.

In case multiple NAS PDUs are carried in one DL NAS TRANSPORT message, it is straight forward to report the non-delivery of a list of NAS PDUs within one NAS NON DELIVERY INDICATION message.

Proposal 3: report the non-delivery of a list of NAS PDUs within one NAS NON DELIVERY INDICATION message.
2.4   Question4: Whether NAS Rerouting is needed or not?

The NAS rerouting procedure was introduced in LTE to support Dedicated Core Network (DCN) feature. 
In NR, Network slicing is introduced, as specified in TS23.501 section 5.15.5 below, the AMF that first receives the initial Registration Request shall redirect the initial Registration request to another AMF via the RAN or via direct signalling between the initial AMF and the target AMF:
	During the initial Registration procedure, in case the network decides that the UE should be served by a different AMF, then the AMF that first receives the initial Registration Request shall redirect the initial Registration request to another AMF via the RAN or via direct signalling between the initial AMF and the target AMF. The redirection message sent by the AMF via the RAN shall include information about the new AMF to serve the UE.


And as specified in TS23.502 section 5.2.2.2.3 Registration with AMF relocation, the step 6a is the Reroute NAS message from AMF to the RAN:
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Figure 4.2.2.2.3-1: NAS message redirection procedure
5.
If the initial AMF, based on local policy and subscription information, determines to forward the NAS message to the target AMF directly, the initial AMF sends a Reroute NAS message to the target AMF. The Reroute NAS message includes the information enabling (R)AN to identify the N2 terminating point and the NAS message carried at step 1, and optionally the UE's SUPI and MM Context. If network slicing is used and the initial AMF updates the NSSAI at step 1, the updated NSSAI is included. The target AMF then updates the (R)AN with a new updated N2 termination point for the UE (step 5b), the (R)AN acknowledge the updated N2 termination point (step 5c). Step 5 is skipped.

NOTE:
Steps 5b and 5c can occur separately or as part of the first subsequentially required N2 interaction.

6.
If the initial AMF, based on local policy and subscription information, determines to forward the NAS message to the target AMF via RAN, the initial AMF sends a Reroute NAS message to the RAN (6a). The Reroute NAS message includes the information about the target AMF and the Registration request message carried at step 1, and optionally the UE's SUPI and MM Context. If network slicing is used and the initial AMF updates the NSSAI at step 1, the updated NSSAI is included in the Reroute NAS message. The RAN sends the Initial UE message to the target AMF (6b).


In order to support the case to redirect the initial Registration request to another AMF via RAN, the NAS Rerouting function is still needed in NR.

Proposal 4: NAS Rerouting function is needed, to redirect the initial registration request via RAN.
3   Conclusion
In this contribution, we analyses several questions related to NAS messages transmission procedures, and get the following proposals:

Question1: whether to merge Initial UE Message and UL NAS Transport?
Proposal 1: merge Initial UE Message and UL NAS Transport, with elaboration on the presence of some IEs.

Question2: whether to transmit multiple NAS PDUs in one DL/UL NAS TRANSPORT message?
Proposal 2: support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message.
Question3: whether to feedback non delivery of multiple PDUs in one NAS NON DELIVERY INDICATION message?
Proposal 3: report the non-delivery of a list of NAS PDUs within one NAS NON DELIVERY INDICATION message.
Question4: whether NAS Rerouting is needed or not?
Proposal 4: NAS Rerouting function is needed, to redirect the initial registration request via RAN.
It is also proposed to agree the corresponding stage 2 text proposal in [4] into TS38.413. 
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