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This paper considers RAN2 LS feedback on small data optimisations and evaluates also other related aspects that are relevant for conclusions on optimisations for small data.
Discussion

SA2 asks RAN2 by liaison to evaluate small data solutions. The reply in S2-13nnnn (R2-133033) provides feedback on solution 5.1.1.3.1 and 5.1.1.3.2 of TR 23.887 and assumes applicability also for solution 5.1.1.3.3.
RAN2 assumes “the solution could lead to noticeable performance improvements on both the radio and the S1-MME interfaces only in very specific use cases, specifically only when all the following conditions are fulfilled:

•
… used for the transmission of ‘isolated’ bursts of packets, which means that the transmission of a bursts of packets is followed by a relatively long inactivity period (e.g. at least one minute). …

•
The packet burst is made of maximum 2 packets (in total, i.e. considering both UL and DL packets). …

•
The packets are ‘small’ in size (e.g. in the order of hundreds of bytes), …”

These conditions are fulfilled by the Small Data Service, which is intended for infrequent transfer of single messages or a pair of messages one for the uplink and downlink transmission. The message transmission frequency is assumed higher than 1 minute as also SA2 considered keeping long connected mode as an efficient approach for shorter message transmission cycles, specifically for stationary UEs.

Further, RAN2 writes “… - it would be essential to ensure that only traffic matching these characteristics makes use of such a solution, since the use with other traffic patterns would result in capacity and performance loss. So the UE would need means to distinguish such traffic unambiguously.”
The small data service requires separate user/application request per message transfer and is charged per message transfer, which provides the traffic patterns assumed by RAN2.
RAN2 writes: “The impact of handling user plane traffic in the control plane of an eNB (or of handling ciphering and buffering in the MME) has not been studied in depth, but there are some concerns that network nodes were not dimensioned for such kind of use.” 

This is not necessarily “user plane traffic” for an eNB. It needs to be considered when dimensioning signalling performance, which is not different from processing Services Request that are needed otherwise for traffic pattern of a data burst within a minute or longer period. It should be noted that MMEs currently also process SMS messages. An increase of T5 messages is likely to be accompanied by a decrease of SMS messages when T5 small data will replace the current SMS based small data usage by MTC applications.
RAN2 indicates: “There is also impact on the eNB for special handling of this SRB1 in terms of prioritisation.”  

This may require related efforts dependent on RAN’s preferred way of handling it.

In RAN2, concerns have been raised on “ … how much overall gain can be achieved with this solution as this would largely depend on the share that such traffic (small and rare) has on the overall load. As evaluation has shown, existing solutions can handle several hundred thousands of UEs per cell generating these traffic patterns (if there is no other traffic in the cell).”
It is clear also for SA2 that major gains are only expected for large scale usage. Further it may not be a common case that a network deployment is only for devices with infrequent small data. It should be noted that advantages of a T5 solution are not only related to radio resource efficiency. 

Considering the conditions under which RAN2 would see noticeable performance improvements it is evident that the small data service matches the conditions. From RAN2 side there are no major issues for the small data service.

The small data service provides a number of benefits:
-
Supported message size of up to possibly 1kB. The actual maximum message size is assumed to be constrained by the RAN design, e.g. by the preference to transfer a single small data message in a single RRC message. The supported message size enables more usage scenarios and improves resource efficiency, e.g. it can avoid the establishment of the user plane as a complete application level message can be transferred, specifically for usage scenarios that can satisfy all their communications via the T5 small data service. When comparing to transfer in multiple SMS it reduces the amount of delivery messages.

-
T5 small data has a flexible payload size from 1 byte to maximum payload size. Also charging is flexible, which can be per message, but can also consider the size of the payload, e.g. for encouraging efficient use of resources. The total amount of data transferred by T5 small data service can be calculated from the CDRs.

-
The RRC and S1 handling is not further detailed. However compared to a UP transmission the same gains can be derived as described for "5.1.1.3.1 Solution: Small Data Transfer starting from RRC IDLE (E-UTRAN): Use of pre-established NAS security context to transfer the IP packet as NAS signalling without establishing RRC security". i.e. for the transfer of a single uplink small data unit the radio interface messages can be reduced from 12 to 6 and the messages for the serving nodes from 8 to 4. This results in reduced latency and less power consumption, especially as only the permanent NAS security association is used and not the RRC security that is re-initialized for every idle to connected transition.

-
The T5 small data service offers improved efficiency for multiple different usages, like for device triggering or any infrequent small data application. E.g. push services or polling M2M devices may be supported without the need for continuously maintaining the downlink user plane path by keep alive signalling or other means. Usage for small data applications can considerably reduce resource consumption in UE, network and SCS/AS. The SCS/AS no longer needs to maintain an IP session per UE, but only needs to maintain an IP session per MTC IWF. This is especially an advantage when there are large amounts of UEs per SCS/AS. Ensuring the 24/7 IP session availability as needed by many M2M applications also requires functionality to deal with dropped EPS connections, re-attaching UEs, etc. With T5 small data service, this can be avoided.

-
The T5 small data service includes security functions that allow receiver and transfer nodes to verify integrity of the data units and thereby providing a strong protection against fake or erroneous small data deliveries. Specifically the capability of the transfer nodes to verify small data integrity is advantage as it enables to discard small data before delivering to UEs. The provided security functions may also be used by the users of the small data service, e.g. by applications end-to-end.

-
The T5 small data service provides flexible addressing means for devices and also users/applications on devices, e.g. allowing for identifying applications on UEs by names without a need for defining and maintaining mapping functionality for shorter sub-IDs like application or port numbers.

-
The T5 small data service is a standalone solution, independent of other transmission services, such as SMS/IP transmission. This solution provides uplink and downlink small data transfer without the need for allocation of an MSISDN. The uplink/downlink small data transfer when the IP user plane transmission is not available, e.g. due to related bearers failed or are not yet allocated or due to other issues such as: lack of IP address resources, NAT traversal, IP keep-alive, etc. which all do not apply to this solution.

The drawbacks are basically the issue that it requires implementation and deployment of this new functionality. Which are fair points, however nothing comes for free and the anticipated usage pays it back.
Numerous applications can take advantage from a small data service. E.g. tracking applications report location information in regular intervals. When using LCS for this then it runs already via NAS signalling when positioning info is requested from the UE, which shows that amount of data is small and NAS transport is suitable. The network requested LCS is however less efficient and not flexible enough for applications, for example, it cannot be triggered by UEs. Applications, like tracking, rather prefer device side triggered location reporting, which would gain from efficient small data transport.
Connected health care devices on market, like Blood Glucose Monitors, Blood Pressure Monitors, Pedometers or Weight Scales provide per measurement just a few digits. Related applications offer sharing via SMS or email. Only when long term measurements are to be shared or transferred it is larger data, which are however not necessarily collected by the devices themselves but by specific applications that collect the individual measurements and run on PCs, tablets or phones.
Currently there are many M2M applications that use SMS as their means for data transport. These M2M applications prefer SMS transport over IP based transport. For these M2M applications, a T5 solution will be an attractive proposition as it increases the payload size of the messages, whilst keeping the messaging nature of communication. 
Conclusions

Following considerations and evaluations above it is suggested to specify a small data service based on T5 in Rel-12. 
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