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1   Introduction
In RAN3#90, the solution 2 was discussed, it was agreed to reuse the NAS-PDU IE in S1AP for DONAS e.g. INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT and UPLINK NAS TRANSPORT. But the details are still open now.
This paper further analyzes the open issues raised in the last meeting, and summarises the potential RAN3 impacts of the solution2 from TR 23.720 [2].
2   Discussion

2.1   CIoT Attach procedure

Stated in section 6.2.3 in [2], one of the most important benefits of the solution 2 is:
-
No establishment of DRBs and S1-U bearers.

So PDN connection should not be required to establish in CIoT Attach procedure for solution 2. But in current LTE spec, the PDN Connectivity Request is a mandatory IE in ATTACH REQUEST message, see LTE spec 24.301.
Observation 1: For solution 2, PDN connection should not be required to establish in CIoT Attach procedure, this may involve some IE changes for ATTACH REQUEST message, pending to progress of CT1.
2.2   Small data transmission
Small Data Transmission:
For the small data transmission, it has been agreed in the last meeting to reuse the NAS-PDU IE in S1AP for DONAS e.g. INITIAL UE MESSAGE, DOWNLINK NAS TRANSPORT and UPLINK NAS TRANSPORT.
For MO data transmission procedure, it’s stated in 6.2.1.3 in TR 23.720 [2]: 

2.
The CIoT RAN forwards NAS PDU and the indication on whether ack/response is expected to the C-SGN in the initial UE message.

4.
If no acknowledgment/response to the small data packet is expected (based on the subscriber information and the Ack/Rsp indication from the UE), the C-SGN immediately releases the connection. Otherwise, when a (response) small data packet arrives in the P-GW, sends it to the C-SGN.

To support this, a flag need to be introduced in INITIAL UE MESSAGE and UPLINK NAS TRANSPORT messages to indicate if ack/response is expected. 
For MT data transmission procedure, it’s stated in 6.2.1.4 in TR 23.720 [2]:

3.
The C-SGN then sends the small data packet in an encrypted IE in a NAS PDU in a Downlink NAS message and the CIoT-BS sends the NAS PDU onto the UE. There is no need to set up DRB and AS security.

4.
The UE might send a packet as an acknowledgement that is sent in an encrypted IE in a NAS PDU in an UL RRC message. The CIoT-BS forwards the NAS PDU to the C-SGN. After the timer monitoring the connection expires, the C-SGN, UE and CIoT-BS release the connection locally.

To support this, a flag need to be introduced in DOWNLINK NAS TRANSPORT message to indicate if ack/response is expected.

Propose 1: Introduce a flag in S1AP: INITIAL UE MESSAGE, UPLINK NAS TRANSPORT and DOWNLINK NAS TRANSPORT messages to indicate if ack/response is expected for small data transmission.

Connection Release management:
In the Mo and MT Small Data Transfer Procedures (Section 6.2.1.3, 6.2.1.4 in [2]), the S1 connection of the UE is released after timer expires.

MO procedure:

5.
The C-SGN encrypts the NAS message with the downlink small data packet and sends the downlink NAS transport message to the CIoT-RAN. C-SGN releases the signalling connection after the timer monitoring the connection expires.

6.
CIoT-BS sends the Downlink Information Transfer including the NAS message to UE and also releases the RRC connection after the timer monitoring the connection expires.

MT procedure:

4.
The UE might send a packet as an acknowledgement that is sent in an encrypted IE in a NAS PDU in an UL RRC message. The CIoT-BS forwards the NAS PDU to the C-SGN. After the timer monitoring the connection expires, the C-SGN, UE and CIoT-BS release the connection locally.

In RAN3#90 meeting, whether need to include a last packet indication in S1AP messages was discussed. Introduce the indication may help the C-SGN and RAN node to release the connection timely, but to my understanding, using the timer is enough for releasing the connection, different timer values can be used for different UEs, a new indicator in S1AP messages is not really needed. 

Proposal 2: No need to introduce a last packet indication in S1AP messages, using the timer monitoring connection is enough.
2.3   C-SGN selection
In the LS of SA2 [3], it is stated the eNB may select C-SGN according to the UE indication or configuration. 
In section 6.2.2 in [2], impacts on existing nodes and functionality include: 
Impacts on RAN:

-
Handle "NAS small data" session

-
C-SGN selection for CIoT UE.

From figures in 6.2 and 6.18 in [2], we see C-SGN is used for solution 2, while legacy MME is used for solution 18. To my understanding we should not differentiate C-SGN from MME. The deployment of core networks for NB-IoT could be one or some of the instances as below:
-
Some C-SGN/MME nodes support both of the solutions;

-
Some C-SGN/MME nodes only support solution 2;

-
Some C-SGN/MME nodes only support solution 18;

Different core network nodes may have different NB-IoT capabilities, which is similar to the UE capabilities. C-SGN selection should be able to select a proper core network node for a specific NB-IoT capable UE, the selection should base on the UE capabilities and the core network capabilities. Here’s an example as below:
UE A support solution 2 only, UE B support both of the solutions; MME1 support both of the solution, MME2 support solution 2 only, MME3 support solution 18 only; and we assume the 3 MMEs are in the same pool. The eNB which is connected to the UEs and the MME pool should prior to select MME2 for UE A, and select MME1 for UE B.

Observation 2: Capabilities of core networks and UEs should be taken into account for C-SGN selection. How to get NB-IoT related UE capabilities is pending the progress of RAN2.
In RAN3#90 meeting, some potential solutions have been discussed for C-SGN selection, e.g. reuse solution of DECOR, OAM configuration, and S1 signalling based solution(C-SGN provides NB-IoT supporting indication to RAN node).
Considering the NB-IoT related capabilities of core network nodes are static, to simply the selection of MME/C-SGN and avoid the impact to the S1 signalling, it seems OAM configuration is a good choice to indicate eNB the NB-IoT capabilities of core network nodes (MME/C-SGN).
Proposal 3: OAM configuration is a simple and efficient way to indicate eNB the NB-IoT capabilities of core network nodes. 
3   Proposals
In this paper, we discussed the impacts of NB-IoT Small data transfer Solution2 on RAN3, and got the following proposals:
Observation 1: For solution 2, PDN connection should not be required to establish in CIoT Attach procedure, this may involve some IE changes for ATTACH REQUEST message, pending to progress of CT1.
Propose 1: Introduce a flag in S1AP: INITIAL UE MESSAGE, UPLINK NAS TRANSPORT and DOWNLINK NAS TRANSPORT messages to indicate if ack/response is expected for small data transmission.

Proposal 2: No need to introduce a last packet indication in S1AP messages, using the timer monitoring connection is enough.
Observation 2: Capabilities of core networks and UEs should be taken into account for C-SGN selection. How to get NB-IoT related UE capabilities is pending the progress of RAN2.
Proposal 3: OAM configuration is a simple and efficient way to indicate eNB the NB-IoT capabilities of core network nodes. 
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