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Discussion and decision
1 Introduction

This contribution discusses the required changes to enable the usage of CIoT CP optimization (aka "data over NAS") for non-NB-IoT UEs [1], which corresponds to solution 2 in SA2 TR 23.720. The common aspects to both CIoT optimizations are addressed separately in a different contribution [2] . This discussion takes into consideration the corresponding agreements from the most recent RAN2 NB-IoT session [3] and SA2 meetings [4]-[10], to evaluate the required changes or implications for non-NB-IoT.
2 Discussion

The Rel-13 "data over NAS" solution piggybacks uplink small data onto the initial NAS uplink message that is extended and it uses an additional NAS message for carrying downlink response small data. The agreements for this solution during NB-IoT meeting [3] are the following:

-
The RRC Connection is established for small data transfer;
-
As a baseline, at most one NAS signalling msg or NAS msg carrying small data can be piggybacked in RRCConnectionSetupComplete message  in the RRC connection establishment procedure;
-
A UL NAS signalling msg or UL NAS msg carrying small data can be transmitted in a UL RRC container message. A DL NAS signaling or DL NAS small data can be transmitted in a DL RRC container msg;
-
DL info. transfer and UL information transfer messages are used to carry small data and carried over SRB1;
-
RRC connection reconfiguration is not required for short RRC connections when the connection is used for small data transfer.  It is FFS if RRC connection reconfiguration is needed;

-
Data radio bearer (DRB) is not used;

-
There seems to be no need for PDCP;
-
AS security is not needed. This can be revisited if need for AS security is found;
The following aspects will not be discussed in this contribution as they are covered in more detail within different contributions: the impact for msg.3 [12], PDCP-TM for SRB1 [13], or how the UE is configured to use this solution [2]. From NB-IoT discussion, the key points to highlight are that when this solution is used, the UE can avoid establishing AS security, DRB or SRB2, or exchanging RRC Connection Reconfiguration message (including no measurement configuration). In addition, the data is sent directly over NAS using RRC Connection Setup Complete (for the 1st data), and DL/UL Data Info transfer (for future transmissions). These restrictions should be directly applicable to non-NB-IOT as well if CIOT CP optimisation solution is to be used by the non-NB-IOT UE. It is our belief that non-NB-IOT UE uses the CIOT CP optimisation only for short transmissions and such restrictions are probably acceptable.
Proposal 1. To confirm the following understanding on Rel-13 non-NB-IoT UE/RAN using CIoT CP optimization solution, i.e. data over NAS:
Proposal 1.1. It is an optional feature for non-NB-IoT UE and RAN.

Proposal 1.2. A non-NB-IoT UE, while using "data over NAS" solution, does not need to perform RRC Connection Reconfiguration, AS security, or measurement reporting; however these UEs would support those functionality as per legacy based on its UE capability.
Proposal 1.3. A non-NB-IoT UE, using "data over NAS" solution, uses RRC Connection establishment and sends the data over NAS piggybacked in RRC Connection Setup Complete for the 1st data and in  UL/DL Information Transfer message for subsequent data.
Proposal 1.4. A non-NB-IoT UE attached to use "data over NAS" solution cannot switch to use legacy RRC connection establishment (unless it de-attaches).
In RAN2 NB-IoT meeting, the usage of RRC Connection Release message has been agreed, leaving FFS whether other mechanism needs to be defined. Considering the timeframe of this work and the synchronization related concerns raised during other discussions, we would prefer not to define a new implicit mechanism, i.e. timer based for Rel-13. On the other hand, SA2 has agreed to a mechanism that allows the MME to send the last NAS PDU data with the S1-AP release as shown below:

"The UE may also indicate in a Release Assistance Information in the NAS PDU whether Downlink data transmission (e.g. Acknowledgement or response to Uplink data) subsequent  to the Uplink Data transmission  is expected or not"

"If the Release Assistance Information was received with Uplink data and it indicated that Downlink data was expected, it means that the next downlink packet following the sending of the Release Assistance Information is the last packet of the application layer data exchange, then for this case the MME sends a S1 UE Context Release Command immediately after the the S1-AP message including the Downlink data encapsulated in NAS PDU so that the  eNodeB shall release the RRC connection after successfully sending data to the UE"
Therefore, after the eNB confirms that the UE has received the last data, it could release the UE immediately without having to keep the UEs in connected mode for longer time. This approach would be better from UE power consumption point of view than an implicit release as it enables the release to be performed more quickly after completion of the data transfer even though it relies on an explicit over the air message. 
Proposal 2. No need to define RAN implicit release for Rel-13 CIoT optimizations as SA2 is already defining a mechanism to reduce the UE connection release time using the UL Release Assistance Information sent over NAS.

3 Conclusion

The proposal to enable CIoT CP solution in LTE are the following:
Proposal 1.
To confirm the following understanding on Rel-13 non-NB-IoT UE/RAN using CIoT CP optimization solution, i.e. data over NAS:
Proposal 1.1.
It is an optional feature for non-NB-IoT UE and RAN.
Proposal 1.2.
A non-NB-IoT UE, while using "data over NAS" solution, does not need to perform RRC Connection Reconfiguration, AS security, or measurement reporting; however these UEs would support those functionality as per legacy based on its UE capability.
Proposal 1.3.
A non-NB-IoT UE, using "data over NAS" solution, uses RRC Connection establishment and sends the data over NAS piggybacked in RRC Connection Setup Complete for the 1st data and in  UL/DL Information Transfer message for subsequent data.
Proposal 1.4.
A non-NB-IoT UE attached to use "data over NAS" solution cannot switch to use legacy RRC connection establishment (unless it de-attaches).
Proposal 2.
No need to define RAN implicit release for Rel-13 CIoT optimizations as SA2 is already defining a mechanism to reduce the UE connection release time using the UL Release Assistance Information sent over NAS.
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