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Abstract of the contribution: Proposed evaluation & conclusion Key issue #2
Discussion

Transmission of small data using the Control Plane CIoT Optimization has no support for handover. It has not been considered necessary since most transactions will be quick and finished before a cell change and RLF happens. In the less frequent cases where a RLF happens during a small data transmission, the UE is expected to retransmit any remaining UL data. Likewise the MME is assumed to retransmit any remaining DL data.
To achieve the design goals above the “hop by hop acknowledgement” (alternative 5d or 5c) of solution 5, clause 6.5 in TR 23.730 solves the reliability key issue without any extra radio signalling or UE power consumption. 

Given the highly varying and large range of delays before successful DL delivery can be known for NB-IoT UEs using coverage enhancements, the usage of positive S1-AP acknowledgement can provide a more prompt response to the SCEF and AS for all successful deliveries. Solution alternative 5c would therefore make the 3GPP system responsiveness better. 

Given the additional signalling required over radio for solution alternatives 5a, “UE – SCEF acknowledgment”, it is proposed not to pursue any of the 5a options. Such a signalling increase would make the CP CIoT Optimization a useless effort. Since many IoT applications can be expected to apply application level acknowledgments (e.g. CoAP confirmable messages and acknowledgements) full reliability can be achieved when needed anyhow. Pursuing a 5a option could in such cases even have caused redundant reliability signalling with deteriorated radio resource usage as a result.         

Proposal

It is proposed to update the text in TR 23.730 as indicated below.
***** Start of changes *****

6.5
Solution 5 – Reliable communication service between UE and SCEF
6.5.3
Solution Evaluation

6.5.3.1
Uplink message delivery

All the options in alternative 5a provide guaranteed delivery of uplink messages to the SCEF.

Alternative 5b provides guaranteed delivery of uplink messages to the MME, but the UE cannot be certain that a communications network failure did not occur between MME and SCEF.

Alternatives 5c and 5d provide guaranteed delivery of messages to the eNB, but the UE cannot be certain that a communications network failure did not occur between eNB and MME, or between MME and SCEF.

6.5.3.2
Downlink message delivery

Alternatives 5a, 5b, 5c can provide guaranteed delivery of downlink messages to the UE.

Alternatives 5d can provides the SCEF with information on which downlink messages were not delivered to the UE, but the latency of the negative indications from the eNB to MME and subsequently from MME to the SCEF about the non-delivery is difficult to determine, e.g. especially in the case of multiple MT packets and a UE in poor/extreme coverage.

6.5.3.3
Reduction in UE transmissions

Alternatives 5a and 5b still require the UE to transmit acknowledgement packets (to the SCEF/MME for downlink messages and, for uplink messages, to the eNB for the layer 2 ack to the SCEF/MME’s ACK). This has a negative impact on battery life.

Alternatives 5c and 5d avoid the need for additional UE transmissions for “acknowledgement traffic”

6.5.3.4
Evaluation of options within alternative 5a

The options within alternative 5a provide a mechanism for the SCEF to determine if the data was successfully delivered to the UE (e.g. in case of UE radio link failure, or if the UE is out of coverage) and for the UE to determine if the data was successfully delivered to the SCEF (e.g. in case of T6a/b connection failure, SCEF congestion etc.).

Options 2 and 3 involve binding the existing protocols, MQTT-SN and CoAP respectively, to NIDD.  They are not customized for NIDD, thus they are not optimal for MNOs to offer as a value added service to their customers.  A customer could create their own binding to NIDD and run CoAP or MQTT in an “over the top” manner.

Option 1 requires that a protocol be created specifically for NIDD.  However, if the protocol is created, it can be optimised so that an MNO may offer it as a value added service to their customers.  Applications that take advantage of the service would not need to generate acknowledgements.

6.5.3.5
Other aspects

The options in alternative 5a require IWK-SCEF in the VPLMN to be upgraded. Alternatives 5b and 5d require the MMEs in the VPLMNs to be upgraded. Alternative 5c requires the eNBs and the MMEs in the VPLMNs to be upgraded for reliable delivery to be enabled.

The solution alternative 5a achieves reliability by using acknowledgements between the UE-SCEF. This requires additional signalling over the radio compared to unreliable delivery. The solution allows and requires the application to enable/disable the solution on a per-packet or on a per-APN basis depending on whether reliability is needed or not, to avoid unnecessary signalling over the radio. The solution alternative 5a impacts the existing PDN Type Non-IP protocol data units by creating two types of Non-IP data, one with and one without the reliability header.
The solution alternative 5c achieves reliability by using hop-by-hop acknowledgements including RLC acknowledged mode over the radio. The solution does not require any additional signalling over the radio compared to unreliable delivery and can therefore always be enabled for CIoT CP data without requiring additional radio resources. The solution can be enabled/disabled on a per UE subscription level, but it does not require the application nor application programmer to care about enabling/disabling reliability to avoid unnecessary signalling over the radio. Solution 5c does not impact the existing PDN Type Non-IP protocol data units.
***** Next changes *****

7
Overall Evaluation
7.2
Key Issue 2 - Reliable communication service between the UE and SCEF
The solution 5c hop-by-hop acknowledgements provide reliability based on existing link protocol acknowledgements including RLC acknowledged mode over the radio. This is simplest for the application, for the application programmer, does not affect handling of Non-IP data, and maintains an optimized way of conveying small data in 3GPP networks.
***** Next changes *****

8
Conclusions

8.2
Key Issue 2 - Reliable communication service between the UE and SCEF
 For Key Issue #2 (Reliable communication service between the UE and SCEF):

· 
·    Solution 5, Alternative 5c, titled “Based on hop by hop acknowledgment” in clause 6.5 is the basis for the normative work for improving overall reliability of messaging between the UE and SCEF. Since Radio Link Failure based mobility is used for CP CIoT Optimization, the solution 5c should always be active at CP data transfer to ensure downlink retransmissions at mobility (i.e. no need to standardize solution 10c).  


***** End of changes ****
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