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1. Introduction
For the NAS message transfer between RAN and NGC, it has been discussed in RAN3#95bis, however there’s no consensus, the following open issues were captured in the chairman notes [1]:
· The merge of the Initial UE Message and UL NAS Transport messages is not wished
· Support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message

· Report the non-delivery of a list of NAS PDUs within one NAS NON DELIVERY INDICATION

· NAS Rerouting function is needed, to redirect the initial registration request via RAN
Another issue is whether need to introduce NAS DELIVERY INDICATION procedure in NGAP.
In this contribution, we will further discuss the open issues listed above and provide relevant proposals and TPs. 
2. Discussion
Issue 1: Merge of the Initial UE Message and UL NAS Transport message
In LTE, the INITIAL UE MESSAGE is used to transfer the initial layer 3 message to the AMF to establish the logical connection between RAN and Core network. The UPLINK NAS TRANSPORT message is used to transfer UL NAS info over the S1 interface after the S1 connection is established. 
From the content point of view, INITIAL UE MESSAGE contains more IEs, such as RRC Establishment Cause IE and a list of optional IEs. INITIAL UE MESSAGE only include one AP ID “eNB UE S1AP ID” IE, but the UPLINK NAS TRANSPORT message has to include a pair of “eNB UE S1AP ID” IE and “MME UE S1AP ID” IE. 

From normative work point of view, it’s possible to merge the Initial UE Message and UPLINK NAS TRANSPORT message for NR, the new message should contain all the IEs of INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message. Among the IEs, AMF UE S1AP ID IE and RRC Establishment Cause IE should be marked as optional.
However, the merge of the two messages will not bring too much benefit, the existing INITIAL UE MESSAGE and UPLINK NAS TRANSPORT messages used for LTE could be reused for NGAP, the normative work will be simple, and the handling of the NAS transport messages in LTE core network can be reused for NR, this will simplify the normative work of NGC.

Proposal 1:  Not to merge the Initial UE Message and UL NAS Transport message for NG interface, the LTE specification could be greatly reused.
Issue 2: Support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message
It seems a good idea to support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message, it will extend the capability of the NG interface, and it will bring the flexibility to the AMF and SMF entities.

AMF is the only endpoint of N2 interface, the NAS PDUs from/to SMF will be routed via AMF. In case NAS PDU from SMF will be forwarded to AMF before sending to RAN, AMF will packet it in the NAS PDU in the DL NAS TRANSPORT message. In case AMF has the NAS PDU to transfer at the same time, AMF could packet a NAS PDU and include it in DL NAS TRANSPORT message, the NAS PDU may include both the NAS PDU from SMF and the NAS PDU from AMF. Or AMF could decide to send AMF PDU first, then the SMF PDU. This can greatly reuse the existing mechanism of LTE. 
Including multiple NAS PDUs within one UL/DL NAS TRANSPORT message requires the peer NAS entity to handle multiple NAS PDUs at the same time, and requires the receiving node know the order to handle the NAS PDUs. 

And for the security aspect, Count-C for NAS PDUs are continuous, the receiving node may not able to de-cipher the NAS PDU(s), in case of the multiple NAS PDUs in the previous UL/DL NAS TRANSPORT are missed. Some enhancement for normative work or implementation may be required to avoid the security issue.
Furthermore, it seems there’s no such kind of requirement today to support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message. Further input from CT1/CT4 is needed.
Above all, we see it’s not necessary to support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message. Just reuse the LTE UL/DL NAS TRANSPORT message as the baseline.
Proposal 2: Not support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message, using the LTE UL/DL NAS TRANSPORT message as the baseline for NR.
Issue 3: Report the non-delivery of a list of NAS PDUs within one NAS NON DELIVERY INDICATION
In LTE system, the downlink NAS PDU will be sent to RAN from MME one by one. In case the handover procedure is ongoing in RAN, eNB will response with NAS NON DELIVERY INDICATION message immediately when it receives a downlink NAS-PDU in DOWNLINK NAS TRANSPORT message, with the cause e.g., “S1 intra system Handover Triggered”, “S1 inter system Handover Triggered” or “X2 Handover Triggered”. When receiving the NAS NON DELIVERY INDICATION message, MME could know the cause and should not send the following NAS PDU(s) to RAN immediately.

In NR system, no difference with LTE if not to introduce NAS-PDU list in the DOWNLINK NAS TRANSPORT message. The gNB should send NAS NON DELIVERY INDICATION message immediately when it receives a DL NAS-PDU during the handover procedure, not to wait any time. And the AMF should not send further NAS PDU(s) when receives the NAS NON DELIVERY INDICATION message. Therefore, it’s not necessary to extend NAS NON DELIVERY INDICATION message to report a list of non-delivered NAS PDUs, the same mechanism could be applied as the LTE.
Proposal 3: Not report multiple non-delivered NAS PDUs within one NAS NON DELIVERY INDICATION message.  
Issue 4: NAS Rerouting function is needed or not

As has been discussed in [2], SA2 has agreed to support the redirection of the initial Registration request to another AMF via the RAN or via direct signalling between the initial AMF and the target AMF, and the NAS Rerouting procedure should be supported. The conclusion has been captured in the TS 23.501 [3] and 23.502 [4]. 
Following the agreements of SA2, NAS Rerouting procedure should be supported for NGAP.

Proposal 4: NAS rerouting procedure should be supported.
Issue 5: Whether to introduce NAS DELIVERY INDICATION message for NGAP
In LTE, NAS DELIVERY INDICATION message has been introduced in S1AP to support reliable delivery of DL non-IP data between SCEF and UE for CIoT control plane transmission. In the DOWNLINK NAS TRANSPORT message, if the DL NAS PDU Delivery Acknowledgment Request IE set to "requested", the gNB shall trigger the NAS Delivery Indication procedure when the downlink NAS PDU was successfully delivered to the UE.
In NR, this procedure could be reused to support hop-by-hop downlink NAS PDU transmission, not limit to CIoT case.
Proposal 5:  Introduce NAS DELIVERY INDICATION procedure in NG interface.
Base on the discussion above, we suggest to capture the stage 2 and stage 3 TPs [5] [6] into TS. 
Proposal 6: To capture the stage 2 [5] and stage 3 TP [6] for NAS message transfer.
3. Conclusion
In this contribution we discuss the NAS message transfer related issues in NG interface and provide the following proposals:  
Proposal 1:  Not to merge the Initial UE Message and UL NAS Transport message for NG interface, the LTE specification could be greatly reused.
Proposal 2: Not support multiple NAS PDUs transmission within one UL/DL NAS TRANSPORT message, using the LTE UL/DL NAS TRANSPORT message as the baseline for NR.
Proposal 3: Not report multiple non-delivered NAS PDUs within one NAS NON DELIVERY INDICATION message.  

Proposal 4: NAS rerouting procedure should be supported.
Proposal 5:  Introduce NAS DELIVERY INDICATION procedure in NG interface.

Proposal 6: To capture the stage 2 [5] and stage 3 TP [6] for NAS message transfer.
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