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1 Introduction 
In RAN1#78bis, some initial discussion took place on the new SI on Small Data Transmission Enhancements for UMTS [1].

The following conclusions were made:
· The study should target 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 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).
Assumptions for MCL evaluation for coverage equalisation between channels were also agreed. 

The next step of this study is as follows:

· identify any relevant requirements (e.g. related to latency, power and coverage) for these applications (where the priority of the coverage extension is to balance the link budget of different channels and signals)

This contribution discusses this aspect, as well as the scenarios that are relevant to the next step of the SI, namely:
· identify any potential problems or system bottlenecks relevant to these applications and requirements. 
2 Requirements
The requirements to be identified for consideration during the study are in relation to latency, power and coverage. 
For latency, the requirements have been identified in RAN1#78bis. 

For coverage, the requirements are identified by the priority statement in the SID, namely to balance the link budget of different channels and signals. Therefore no overall coverage enhancement is targeted beyond the coverage provided by the channel that supports the greatest MCL. 

For power consumption, the requirements have yet to be identified. As noted in [2], many different device types produce small data packets. The power requirements of each device type are different. Some indications are given below:

Table 1: Some examples of sources of small data packets

	Application
	Examples
	Power requirements

	Web browsing
	TCP ACK

HTTP request
	Same as conventional UE

	Security
	Surveillance systems

Backup for landline

Control of physical access (e.g. to buildings)

Car/driver security 
	May use battery operation. Acceptable power consumption FFS. 

	Tracking and tracing
	Fleet Management

Order Management

Pay as you drive

Asset Tracking

Navigation

Traffic information

Road tolling

Road traffic optimization/steering
	May use battery operation. Acceptable power consumption FFS. 

	Payments
	Point of sales

Vending machines

Gaming machines
	Typically use mains power, so no special requirements

	Health
	Monitoring vital signs

Supporting the aged or handicapped

Web Access Telemedicine points

Remote diagnostics
	May use battery operation. Acceptable power consumption FFS. 

	Remote maintenance and control
	Sensors

Lighting

Pumps

Valves

Elevator control

Vending machine control

Vehicle diagnostics
	May use battery operation. Acceptable power consumption FFS. 

	Metering
	Power

Gas

Water

Heating

Grid control

Industrial metering
	May use battery operation. Acceptable power consumption FFS. 

	Consumer device communication
	Digital photo frame

Digital camera

eBook
	Same as conventional UE


In order to identify any potential problems and bottlenecks, it is therefore necessary to identify the required battery life of all possible targeted applications, and hence any possible impact on current UMTS power consumption. 

Proposal 1: Identify the battery life and power consumption requirements of all targeted applications. 

3 Scenarios
A later step of this study is to identify any potential problems or system bottlenecks relevant to the identified applications and requirements.

In order to do this, it is first necessary to identify the relevant deployment scenarios to be considered. 

According to the discussion at RAN1#78bis, it seems that the most relevant scenarios are ones in which the density of devices and residences is high. These scenarios are likely to be ones in which significant numbers of small cells are deployed in addition to macro coverage. 

Therefore we propose that the primary scenario for consideration should be het net. 
Therefore assumptions from the UMTS Het Net SI can be reused. In particular, we propose the following, with change-tracking showing proposed modifications based on the system-level simulations used for the Het Net SI: 

Table 2: System simulation parameters for UMTS HetNet performance evaluation
	Parameters
	Values and comments

	Carrier Frequency
	2000 MHz

	Carrier Spacing
	5MHz 

	Cell Layout
	57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

21 cell hexagonal (optional)

	Inter-site distance
	500 m

1000 m (optional)

	Number of LPNs 
	8; 16; 32 

	Deployment of LPNs


	Minimum distance between LPN and Macro cell: 75m

Minimum distance between LPNs: 20m 

	Dropping criteria for LPNs


	LPNs are randomly and uniformly distributed within a Macro cell.

(Optional) LPNs are deployed according to the received CPICH RSCP of the Macro cell: 

CPICH RSCP = TxPow_CPICH + AntGain - PL – PenLoss

TxPow_CPICH is the CPICH tx power of Macro cell (33dBm)

AntGain is the antenna gain

PL is large scale fading calculated according to path loss model

PenLoss is the penetration loss

The deployment of LPNs will be labelled as centre, near, middle, far, edge, from the Macro cell depending on the CPICH RSCP value, P(dBm).

P=-46dBm, centre (the min distance between UE and Macro cell, and UE is in main beam of antenna); 

P=-66dBm, near (1/3 of distance centre-edge of the Macro cell) 

P=-74dBm, middle (1/2)

P=-80dBm, far (2/3)

P=-88dBm, edge

	Number of UEs
	





FFS depending on feedback from RAN2

	Deployment of UEs
	The minimum distance between UE and Macro cell is 35m

The minimum distance between UE and LPN is 2m

	Dropping criteria for UEs
	Random: UE randomly and uniformly distributed within a Macro cell 

Hotspot: Randomly and uniformly dropping with Photspot of the total users within a radius, r, of LPN base station, and randomly and uniformly dropping of the remaining users in the entire macro geographical area of the given Macro cell (including LPN area).

Type 1: Photspot = ½ 

Type 2: Photspot = ¾  (optional)

The radius r of the LPN is equal to 20m, 35m, and 60m when the LPN power is 24dBm, 30dBm, and 37dBm, respectively.

	RoT
	Macro cell: 6dB

LPN: 6dB

	Scenarios
	Outdoor
Mixed scenario with 60% indoor and 40% outdoor users 

Indoor users modelled with path loss with a lognormal distribution, mean = 11dB, and std dev = 6.5dB.

	Path Loss
	Macro Node: L=128.1 + 37.6log10(R), R in kilometres

LPN: L=140.7 + 36.7log10(R), R in kilometres

	Log Normal Fading

(outdoor)
	Standard Deviation: 8dB (Macro cell); 10 dB (LPN)

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0

Correlation Distance: 50m 

	Antenna pattern
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                                                                                                = 70 degrees,     Am = 20 dB

LPN: 2D Antenna, omni-directional

	LoS channel model
	Optional, channel model from TR36.819 with fast fading with Rician K factor

	Channel Model
	PA3, VA3

	Penetration loss
	20dB

	Maximum UE EIRP
	24dBm

	Maximum Tx Power of NodeB
	Macro Node: 43dBm

LPN: 37 dBm, 30 dBm, 24 dBm

	Max BS Antenna Gain
	Macro cell: 14dBi

LP cell: 5 dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	Macro Node: 5 dB

LPN: 5 dB; 11 dB (optional)

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz (reception bandwidth 3.84MHz)

	HS-DSCH
	Up to 15 SF 16 codes per carrier for HS-PDSCH

Total available power for HS-PDSCH is 80% (SIMO) / 75% (MIMO) of Node B Tx power, with HS-SCCH transmit power being driven by 1% HS-SCCH BLER.

HS-PDSCH HARQ: Both chase combining and IR based can be used. Maximum of 4 transmissions with 10% target BLER after the first transmission. Retransmissions are of highest priority. 

UL HARQ operating point: 1% residual BLER after 4th transmission

	Number of HARQ processes
	6

	HS-SCCH code number
	4

	Total overhead power
	20% (SIMO) / 25% (MIMO)

	UE Receiver
	Type 3i (LMMSE 2-rx with IC); Type 3 (LMMSE 2-rx); 1-rx

	Soft Handover
	Consideration Scenarios with and without SHO

	Soft Handover Parameters
	SHO available

R1a (reporting range constant) = 4.5dB

R1b (reporting range constant) = 4.5dB

Consideration of scenarios without SHO

	CIO
	3 dB

	Max active set size
	3

	HARQ Operating Points
	UL: 1% Residual BLER after 4th transmission

DL: 10% BLER after 1st transmission

	Network Configuration
	SIMO

MIMO (optional)


Proposal 2: Focus on Het Net scenarios, using the system evaluation assumptions given in Table 2. 

4 Conclusions
In this contribution we have discussed the remaining aspects of the requirements for the study on small data transmission enhancements, as well as the relevant scenarios. 
We make the following proposals:

Proposal 1: Identify the battery life and power consumption requirements of all targeted applications. 

Proposal 2: Focus on Het Net scenarios, using the system evaluation assumptions given in Table 2. 

5 References

[1] RP-141711, “New SID: Study on Small Data Transmission Enhancements for UMTS”
[2] R1-144058, “Scenarios and application characteristics for small data transmission”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell


















































































































































































































































































� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image3.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q

[image: image4.wmf]dB

3

q

_1269167373.unknown

_1263286178.unknown

