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1 Background
The REL-13 study item "Small data transmission enhancements for UMTS" [1] started in last RAN1#78 meeting. In this contribution the status of the study item and the way forward in RAN2 is discussed more. The objectives of the study item are [1]:

The study should consider the following aspects:

· identify the targeted standard related small data applications, delay tolerant applications, and applications relevant to massive deployment of devices 

· identify the key traffic characteristics of these applications

· identify any relevant requirements (e.g. related to latency, power and coverage*) for these applications

· identify any potential problems or system bottlenecks relevant to these applications and requirements 

From the identified requirements, the study should then consider potential technical solutions, for example:

· Device power saving enhancements (for example extended DTX/DRX cycles**) (RAN1, RAN2)

· Signalling optimizations to support massive number of devices and/or optimize small packet transmission (for example control signalling overhead reduction) (RAN2, RAN1)

· Optimization of delay tolerant transmissions (RAN2)

· Investigate mechanisms to enhance coverage for low data transmissions, including above-mentioned optimizations (and for example time domain repetition of physical channels or signals) (RAN1, RAN2)

Minimizing the impact on the physical layer, and on legacy terminals and networks, are important aspects for any considered technical solutions. Enhancements possible with existing UE hardware are prioritized.

* The priority of the coverage extension is to balance the link budget of different channels and signals.

** The study on DTX/DRX cycles should consider the findings in 3GPP TR 23.887. If necessary, RAN WGs should liaise with SA WGs.

2 RAN1#78bis
2.1 Workplan

The work plan [2] for the study item was presented, discussed and noted in RAN1#78. According to the study item description [1] time budget has been allocated in both RAN1 and RAN2 until RAN#68 (June 2015), when the study item is expected to be finished: 
· RAN#65: SID agreed

· -


RAN1#78bis (2 TU)

· RAN2#88 (1.5 TU)
RAN1#79 (2 TU)
· RAN#66:

· RAN2#89 (2 TU)
RAN1#80 (3 TU)
· RAN#67:

· RAN2#89bis (2 TU)
RAN1#80bis (2 TU)
· RAN2#90 (2 TU)
RAN1#81 (2 TU)
· RAN#68: Approval
In the work plan it has been suggested that RAN2 should discuss the potential technical solutions for improving the support of small data applications including: device power saving enhancements, signalling optimizations for small-data transmissions and delay tolerant transmissions, support of massive number of devices, as well as mechanisms to enhance coverage for low data transmissions. Further RAN2 should review, analyse, and discuss potential technical solutions, and submit Text Proposals (TP) for discussion and decision. For any further details on the work plan see [2]. 

2.2 Skeleton TR 25.704

RAN1 also agreed the skeleton for the Technical Report (25.704) of the study item [3]. The agreed skeleton has the following structure:

· Objectives
· Scenarios and use cases
· Study Areas
· Coverage enhancements
· Signalling optimizations for small-data transmissions
· Support of massive number of devices
· Device power saving enhancements
· Impact on RAN WGs

The "Objectives" chapter contains the objectives as described in the SID [1]. The chapter on "Study Areas" is divided into four study areas, as mentioned above. 
2.3 Scenarios and application characteristics for small data transmission
Several RAN1 contributions [4], [5], [6], [7], [8], [9], [10], [11], [12] addressed the scenarios and traffic characteristics of delay tolerant and small data applications. RAN1 agreed concerning the scenarios and application characteristics for small data transmission:
The study should target improvements for any services with the characteristics that data bursts in UL/DL are small and rather infrequent with no strict requirements on delay. 
Typical examples of traffic characteristics that can be used for the small data transmission study follow. 

	Traffic parameter
	Value

	application packet size
	100 bytes (UL); 100 bytes (DL)

	latency1
	5s to 30min; 1hour for no mobility (static, pedestrian)

	Frequency
	every minute and up to monthly


1 latency is the duration from when the packet arrives at the buffer until it is completely transmitted (delay tolerance of the application)
The study should assume that UEs can be either fully stationary or moving at pedestrian/vehicular speeds.

Small data transmission enhancements shall be able to coexist with legacy mixed traffic on the same carrier.

Small data transmission enhancements shall have a limited fundamental cost in terms of used network resources (power, codes, interference, etc).

RAN1 informed RAN2 about these agreements [13]:
ACTION: 
RAN1 respectfully asks RAN2 to take into account the fundamental characteristics on small data transmission enhancements described in this LS when the corresponding work on this SI be initiated by the TSG RAN WG2.

RAN1 respectfully asks RAN2 to determine the number of connections. 

The number of connections for "small data" scenarios is discussed more in chapter 3.

RAN1 also made agreements on the scenario to evaluate coverage enhancements (which at first instance are relevant for the RAN1 work on coverage enhancements).  
3 Number of connections for "small data" scenarios
The scenarios and traffic characteristics for "small data" were discussed an agreed in RAN1#78bis, except that there was no agreement on the "number of connections". When analysing bottlenecks and solutions for "small data" scenarios it is important to note three key aspects:
1. Devices are expected to transmit and receive small amounts of data
2. There are no strong latency requirements (i.e. devices are delay tolerant)

3. There are potentially many of these devices

RAN1 managed to quantify the first two aspects. However quantification of the third aspect is complicated, and is not expected to be possible with high accuracy. But there is a common understanding that the number of devices is expected to increase due to "small data" devices, but whether this includes a "small data" modem in every possible device one can think off is somewhat speculative. One can potentially think of futuristic scenarios where the number of devices overwhelm the system limits. The study item objectives [1] suggest to limit the impact on legacy UE and network, i.e. to investigate what enhancements can be achieved with reasonable effort. 
Based on the above reasoning it is suggested that in the study item potential bottlenecks are identified to support an increased number of "small data" devices, but without setting a specific design target for this. So the potential bottlenecks and risks with an increased number of "small data" devices should be studied, but the study effort should focus on bottlenecks and solutions, instead of trying to quantify the expected number of devices: 

Proposal: Potential issues and solutions to support an increased number of "small data" devices should be studied, but no explicit target is defined for the number of "small data" devices to support.

4 Signalling enhancements for small data transmissions
4.1 Coverage enhancements

For the potential coverage enhancements it was agreed in RAN1#78bis that Maximum Coupling Loss (MCL) evaluations were to be made for all relevant channels using a set of agreed reference scenario parameters, with the purpose of finding the bottleneck channels for which improvements should be considered (i.e. find the weakest link). This analysis is mainly a RAN1 topic and this topic will be discussed further in RAN1 [14].  
4.2 Signalling optimizations for small-data transmissions
For devices which transmit and receive small amounts of data, and that are delay tolerant, the relative signalling overhead to transmit/receive the actual data becomes more critical. The signalling overhead can potentially influence significantly to the power savings of the small data device. Therefore potential signalling optimizations should be considered for such devices [15]. 
4.3 Support of massive number of devices
The number of "small data" devices is expected to increase. And even when the average amount of data transmitted by such devices is small there could be a problem when these devices would try to access the system simultaneously (e.g. triggered by external events). Further analysis is needed if the system is sufficiently protected [16]. 
4.4 Device power saving enhancements
Power consumption is a critical aspect of mobile devices running on batteries, but even more for "small data" devices. For such devices the main power consumption is expected to originate from the modem (instead of other components such as display and positioning components in typical smart phones). Furthermore the battery life time requirements are much stronger than for mobile phones and potentially even determine the device's lifetime. Especially in the context of power saving enhancements, the delay tolerant aspect of the device can be exploited to obtain significant power savings. Further analysis is needed what power saving can be obtained with longer DRX and relaxed measurement requirements [17]. 
5 Summary

RAN1 is kindly asked to discuss the number of connections for "small data" scenario:
Proposal: Potential issues and solutions to support an increased number of "small data" devices should be studied, but no explicit target is defined for the number of "small data" devices to support.
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