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Abstract of the contribution: This contribution discusses a classification for the different layers/areas that are used to approach signalling traffic issues stemming from frequent small data transactions. For comparison and delimitation also the characteristics of approaches for UE power saving are discussed. As a conclusion it is proposed to use specific solutions characteristics for sorting under signalling optimisation or power saving and subsequently under UEPCOP or SDDTE and to add clarifications to the small data transmission key issue description. 
Introduction

A number of solutions are proposed for reducing signalling. Especially frequent short signalling transactions like keep-alives can cause frequent small data transfer. And as a result UE power consumption increases. Because there is for most solution proposals such relation between optimisations for small data and improvements for UP power consumption there is ambiguity about what is the proper building block for this. Extra discussions occur mainly because of some such overlap and/or competition between UEPCOP and SDDTE BBs.

It is probably not controversial to consider similar functionality/solutions under the same BB. It seems basically an administrative decision to consider signalling traffic improvements solutions under one or the other BB. But also for this it may be useful to have some clearer classification and also clearer delimitation from what is considered under power saving approaches.

As a starting point the different high level approaches for reduction of signalling traffic are considered. Approaches for improving the situation for such signalling from frequent small data transactions by the same device work on different levels:

a) only on 3GPP system level

b) only outside 3GPP system on application level
c) combination of application and system level

a) 3GPP system level only
These approaches don’t affect the application layer, i.e. the application(s) don’t change their behaviour, like using frequent keep-alive signalling towards application. These approaches basically optimise the 3GPP system by improving the relation between application signalling and related/required system signalling.
Related solutions are:

· transfer of PDP/PDN bearer IP packets via NAS for transactions where the establishment of the U-plane requires more system messages than directly transferring via NAS
· keeping long S1/Iu connection times for reducing amount of S1/Iu/RRC reestablishments,

· adjusting S1/Iu/RRC inactivity/release timers to application activity, 
b) outside 3GPP on application level

Some functionality/service is defined outside 3GPP that the application needs to adopt and use for reducing application level transactions, which in turn reduced 3GPP system transaction and UE power consumption. It may be argued whether such solutions need to be considered. Those will obviously not be developed by 3GPP, but it is useful to know what is or becomes available outside 3GPP to compare with 3GPP based approaches and evaluate whether one or the other or both are needed. There is also not necessarily always an exact delimitation from c) below as also b) solutions may take advantage from some generic 3GPP functions, e.g. helping to discover and use b) solutions. 
Related solutions are:

· Using PCP to align timers of UE applications with network provided NAT/firewall for reducing keep-alive traffic
· Using a push-proxy, e.g. from OMA, to avoid that applications need to send keep-alive messages

· Using proxies in the UE and network aggregating/synchronising keep-alive and/or push traffic from multiple different applications
· Using some single-sign-on or presence service for aggregating re-registration traffic from all/multiple applications
c) combination of application and system level

This is offering some specific 3GPP functionality/service that the application needs to adopt and use.

Related solutions are:

· transferring small data via a separate bearer/transport service SMS/IM (implicitly via NAS), that doesn’t require keep-alive
· generating keep-alive signalling network internally, e.g. PCC controlled, and UE applications stop sending such messages

Summary for signalling reduction

There are different approaches that work on reducing systems signalling (by a) and application+system signalling (by b/c). The primary target is reducing such signalling, which is typically small data. Therefore all those solutions should be considered under small data BB. UE power consumption may be reduced as a result as the number of transactions/transmissions reduces. So the primary optimisation is for small data.

The optimisation gain from such signalling optimisations is also mainly for small data transfers, especially for frequent small data. For larger volume transfers or infrequent transfers the gain is smaller because infrequent usage of an optimisation or using in relation with transfer of large amounts of data the part makes also the contribution from the optimisation low.  

Approaches directly for UE power saving
To ease the classification of solutions for optimising small data transaction and for delimitation here also considerations of solutions for infrequent transactions. Extending or creating any kind of idle periods may be considered as the main characteristics to classify a solution proposal for being primarily on UE power saving. Some of such approaches might also work when there is frequent small data transfer or might also generate extra signalling traffic due to quick/frequent change to some idle condition. However here we should consider the primary target of getting more or longer “idle periods” in a deterministic way for saving UE power. Such solutions should be clearly under UEPCOP.
Related solutions are:

· longer DRX periods

· UE power saving state

Proposal

From this discussion it is suggested to add some clarification/classification to the key issue description of “efficient small data transmission”. As the requirements from service or stage 1 level are more general and do not necessarily provide any criteria that allow for unique allocation of solutions to one or the other BB it is proposed to add such a consideration/classification form solutions perspective to the key issue description helping to avoid per contribution discussions about the applicable BB.

Proposed update for TR 23.887:

5.1.2
Key Issue - Frequent Small Data Transmission optimizations 

5.1.2.1
Description
Many mobile data applications (e.g. social networking applications, VoIP applications, etc.) are characterized by transmission of small data packets (i.e. in terms of packet size) in the UL and DL. Small data transmission may cause the UE to transition frequently between idle and connected state, if the UE is sent to idle mode soon after the transmission of small data is complete. If the UE is kept in connected mode for an extended duration it has impact on UE power consumption and more extensive control plane signalling is required for handovers.
Such frequent transmissions can have the following adverse effects on the network and the UE:

· Increased control plane signalling in RAN (Radio Access Network) and CN (Core Network).

· Increased UE power consumption. 

Any solution that aims at optimising for small data transfers, e.g. keep-alive messages, is considered under SDDTE BB. This also when the solution’s signalling reduction contributes to reduction of UE power consumption. Solutions that are for optimising small data transmission can be categorised as following:
a) affect only on 3GPP system level; 
b) are completely outside 3GPP system on application level from 3GPP perspective;
c) a combination of application and 3GPP system level.
Although 3GPP will not develop category b) solutions, it is useful to document such solutions as far as needed for comparison with and evaluation of 3GPP based approaches as the latter might become obsolete when category b) solutions are available that accomplish the same results. 
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