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1. Introduction
In the incoming LS R2-156027 [1], it is stated that SA2 has agreed, for normative work, to progress Solution 2 from TR 23.720 v1.1.0 as a mandatory feature for the UE and plans to start normative work at SA2#112 meeting. SA2 leaves data transmission on Uu interface to RAN decision, so that we give RAN impact analysis and transmission suggestion on Uu interface.
2. Discussion
2.1. General
The solution2 from TR 23.720 is shown in Annex A. In this solution, the UL and DL small data is transmitted via SRB and no DRB is established. And the solution is based on the Lightweight CN architecture for CIoT. The architecture can be founded in Annex B. Although the solution is studied focus on NB-CIOT feature, we can make the assumption that the current procedures on control plane can also be the baseline for the NB-CIOT control plane. Therefore, the RAN impact analysis is given based on the current LTE procedures. 
Proposal 1：Take the current LTE signaling procedures as the baseline to discuss RAN aspects for this solution.

2.2. RAN aspects for MO data transmission
Issue1: How to transmit the UL data via Uu interface
In this solution, UL small data is enveloped into a NAS PDU in an encrypted IE and transmitted by RRC signaling in RAN side. Accordingly, the response packet will be enveloped into NAS PDU and transmit by downlink RRC signaling. SA2 decided that how to transmit the UL data via Uu interface can be discussed in RAN.

These solutions are similar with TAU procedure. In the TAU procedure, the NAS PDU of TAU request message is carried by MSG5-RRC connection setup complete message. Therefore, the NAS PDU enveloped with UL small data can also be carried in MSG5.
Proposal 2: The first NAS PDU enveloped with UL small data will be carried in RCConnectionSetupComplete message.
Issue2: Multiple data transmission

When UE has multiple UL data packet to be sent, UE can transfer the remaining NAS PDUs via ULInformationTransfer messages.
From eNB point of view, it is beneficial for eNB to know when UE UL data is finished during this service interval and to release UE RRC connection in time. Hence, an end flag can be piggybacked with the last UL packet to inform eNB release this connection.

Proposal 3: When UE has more than one UL packet to be sent, UE transfer the remaining NAS PDUs via ULInformationTransfer messages.

Proposal 4: An end flag can be piggybacked with the last UL packet to inform eNB release this connection.
Issue3: The acknowledgement request indication
In this solution, UE can send an indication whether an ACK/response is expected from UE side. Apparently, the request is sent to C-SGN and transparent to RAN node. Hence, NAS PDU can carry such indication.
Proposal 5: The ACK/response indication is carried in NAS PDU and transparent to RAN node.

Issue4: eNB selects the right rout to C-SGN
In this solution, the optimization is introduced to lightweight CN architecture, and a new CN node C-SGN is introduced. If RAN node is still eNB, there could be some implementation that eNB is connected with both the new C-SGN node and the legacy MME node. And eNB supports multiple small data transmission features, e.g. solution 2 and other optional solutions in TR37.720. eNB needs to know which CN node should be routed when forwarding UE data. In the current procedure, UE will inform eNB the registered MME via RRCConnection Complete message. Base on the registered MME information, eNB will know the UL data will be forwarded to the C-SGN.
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Figure1: The rout of the UL data packet
Proposal 6: Base on the registered MME information provided by UE in MSG5, eNB will know the UL data will be forwarded to the C-SGN.
Issue 5: The ACK/response transmission
On Uu interface, the ACK/response packets for UL data transmission can also be enveloped as NAS PDU and be carried in DLInformationTransfer message. Additionally, if only one small packet is transmitted or the UL packet is the last one, the ACK/response NAS PDU can be carried with the RRC release message, which can save one downlink signaling.  With the same reason, a release command can also be included in S1 Downlink NAS Transport message to save S1 signalling.

Proposal 7: The NAS PDU enveloped with acknowledge of UL data packet is transferred in DLInformationTransfer message.

Proposal 8: A NAS PDU container can be added in the RRCConnetionRelease message to acknowledge the last UL data packet.
After the abovementioned analysis and proposals, the whole UL data transmission procedure can be drawn in the following figure2.
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Figure 2: The UL data transmission procedure
2.3. RAN aspects for MT data transmission
When UE has DL data packets needs to be received, S-CGN pages UE firstly and then UE sends Service Request message. When S-CGN receives the service request message, sends NAS PDU enveloped with DL data packet via Downlink NAS message in S1 interface. After receiving the S1 message, eNB can forward the DL NAS PDU to UE via the current DLInformationTranfer message. This procedure re-uses the current NAS PDU transfer mechanism.
If required, the acknowledge of DL data packet, like as UL data transmission, can be carried in the ULInformationTransfer message, and eNB forwards the NAS PDU to C-SGN
Proposal 9: For MTC data transfer, the NAS PDU enveloped with DL data packet is carried in DLInformationTrasfer message.
Proposal 10: If required, the NAS PDU enveloped with the acknowledge of DL data packet is carried in the ULInformationTransfer on Uu interface.
The whole MT data transmission can be shown in the following Figure 3.
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Figure 3: The DL data transmission procedure
3. Conclusion

In this document, we discuss the RAN aspects for Solution 2 in TS 37.720, and give the following proposals.
Proposal 1：Take the current LTE signaling procedures as the baseline to discuss RAN aspects for this solution.

Proposal 2: The first NAS PDU enveloped with UL small data will be carried in RCConnectionSetupComplete message.
Proposal 3: When UE has more than one UL packet to be sent, UE transfer the remaining NAS PDUs via ULInformationTransfer messages.

Proposal 4: An end flag can be piggybacked with the last UL packet to inform eNB release this connection.
Proposal 5: The ACK/response indication is carried in NAS PDU and transparent to RAN node.
Proposal 6: Base on the registered MME information provided by UE in MSG5, eNB will know the UL data will be forwarded to the C-SGN.
Proposal 7: The NAS PDU enveloped with acknowledge of UL data packet is transferred in DLInformationTransfer message.

Proposal 8: A NAS PDU container can be added in the RRCConnetionRelease message to acknowledge the last UL data packet.

Proposal 9: For MTC data transfer, the NAS PDU enveloped with DL data packet is carried in DLInformationTrasfer message.
Proposal 10: If required, the NAS PDU enveloped with the acknowledge of DL data packet is carried in the ULInformationTransfer on Uu interface.
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Annex A
6.2.1.3
Procedure for MO Small Data Transfer (and response):
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Figure 6.2.1.3-1: CIoT Mobile originated (MO) Small data transmission
6.2.1.4
Procedure for MT Small Data Transfer 

This uses similar concepts to the MO case described above.
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Figure 6.2.1.4-1: CIoT Mobile terminated Small data transmission

Annex B
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Figure 6.2.1.1-1: E2E small data flow
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