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1 Introduction

In the RAN #65, the study item (SI) on small data transmissions for UMTS was initiated [1]. In RAN1 #78bis the TSG RAN WG1 discussed and summarized the fundamental characteristics of the small data transmissions, as well as a reference scenario for performing investigations in the area of coverage improvements [2]. 
In this contribution we provide a Text Proposal (TP) that is intended to capture what was discussed and agreed in RAN1 #78bis [2]. In addition, a brief introduction was incorporated together with the scope, which was updated based on the Study Item Description (SID) agreed in RAN #65.   
2 Text Proposal 
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------------------------------------------------------- Unmodified Sections Omitted -------------------------------------------------
Introduction


Small data applications are expected to be a large growth area, with the potential for billions of connected devices. In many cases, this type of traffic poses different service requirements compared to conventional traffic types.  For an important segment of applications, the requirements on power consumption and coverage versus data rate and latency may vary. 

The phenomenal success of WCDMA technologies means that up to the 2020 timescale and beyond, WCDMA will be a dominant 3GPP technology with a large coverage footprint. Furthermore, WCDMA devices are already available at a cost level that is suitable for the machine oriented communication market. In order to serve the market opportunities, many operators likely need to provide enhanced support for small data applications with a coverage footprint that WCDMA can provide. 

The current generation of WCDMA specifications has been optimized for mobile broadband traffic. To ensure that small data applications are properly addressed, the specifications should enable requirements on coverage in challenging device locations, low device power consumption and machine type data rates to be met. 
This Technical Report (TR) contains the investigations performed by the TSG RAN Working Groups involved in the study of small data transmission enhancements for UMTS.
1 Scope

The study on small data transmissions enhancements for UMTS has as a target to investigate and provide solutions in the areas of coverage, signalling optimization, support of massive deployment of devices, and power savings taking into consideration minimizing the impact on the physical layer, legacy terminals, and networks [2]. 
2
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3
Definitions, symbols and abbreviations



3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].




3.2
Symbols

For the purposes of the present document, the following symbols apply:



3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].


UL
Uplink

DL
Downlink
MCL
Maximum Coupling Loss
------------------------------------------------------- Unmodified Sections Omitted --------------------------------------------
5 
Scenarios and use cases

The fundamental characteristics of the small data transmissions that are targeted in this study item refer to improvements for any service 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 are captured in Table 1.
Table 1. Fundamental characteristics of the small data transmissions
	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.).
6
Study Areas
6.1
Coverage enhancements

6.1.1
Reference scenario

The relative coverage of all the channels considered as relevant for the study on small data transmission enhancements were investigated by calculating the maximum coupling loss using the reference scenario outlined in Table 2.

Table 2. Reference scenario for coverage enhancements evaluations
	Parameter
	Assumption

	TBS
	120 bits (HS, EUL)

	UE capability
	Rel-12, supporting any legacy feature improving coverage

	Number of UE antennas
	1 antenna

	Number of Node B antennas
	2 antennas (uncorrelated)

	Maximum UE carrier transmit power
	23 dBm at antenna connector

	Maximum Node B carrier transmit power
	43 dBm at antenna connector

	UE receiver noise figure
	9 dB

	Node B receiver noise figure
	5 dB

	Downlink common channel power settings
	P-CPICH: -10 dB from max carrier power

P-SCH: -12 dB
S-SCH: -13.5 dB
P-CCPCH (BCH): -12 dB

For other channels reasonable power settings can be proposed. 

	DL inter-cell interference
	No inter-cell interference

	Soft/softer handover
	No soft/softer handover

	Downlink OCNS
	OCNS added to fill up DL carrier power

	Uplink rise-over-thermal (RoT) operation point
	10 dB

	Channel model
	Ped A 1 Hz Doppler spread, AWGN static channel

	Carrier frequency
	2.0 GHz

	Frequency error
	20 kHz, 1 kHz optional, in cell search simulations

0 otherwise

	Beta values
	To be provided with evaluation results


--------------------------------------------------------------- Text end ------------------------------------------------------------------
3 Proposal
Upon reviewing the content of this Text Proposal, it is proposed:

Proposal: Agree on the text proposal presented in this document and capture its content on the TR for the study on Small Data Transmission Enhancements for UMTS
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