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1. Aspects to be addressed

· Power control improvements
· Inter-cell/intra-cell interference
· UE mobility/channel type
2. Algorithms to be evaluated
The following algorithms for setting the power level of the initial DPCCH transmission power after a long gap shall be investigated using single-cell and multi-cell scenarios. Please note that other algorithms than the listed ones are also allowed to be evaluated: 
1. Baseline algorithm of power control after transmission gap.
2. Filtered primary power. The initial DPCCH transmission power after a long gap is set based on a filtered DPCCH transmission power on the primary carrier, where transmission is continuous. 
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Here, 
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 is the initial DPCCH power of the secondary carrier after a transmission gap and the filtered power is taken as: 
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The value of the parameter α can be varied. The power offset, 
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, can be varied but the following options should be evaluated:

· Boost equals the average difference in the set point of the primary and secondary carriers.
· Other boost values including 0.
A similar algorithm based on the filtered DPCCH power of the secondary carrier may also be studied. Notice that filtering based on the secondary carrier may not be very effective for normal smartphone traffic due to the lack of statistics on the secondary carrier. It is interesting to understand the scenario in which such an algorithm may be useful.
Other aspects to evaluate related to the proposed power control algorithms include:
· Handling of long and short transmission gaps: Use a fixed threshold on the gap size to determine if the improvement or the baseline should be used.
· In case excessive inter-cell interference is observed, evaluate the effectiveness of simple interference avoidance schemes such as not scheduling users in soft-handover or the use of non-serving relative grants. 
3. Simulation Scenarios: System simulations
System simulations shall be used to study and evaluate the issues and algorithms listed in Sec. 1 and 2 above. Detailed parameter values are provided in the following tables.
Table 0: System level simulation assumptions

	Parameters
	Values and comments

	Cell plan
	Single cell
21 cell hexagonal (7 NodeB, 3 sectors per Node B with wrap-around)

	Carrier Frequency
	2000 MHz

	Carrier bandwidth
	5MHz 

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

	Log Normal Fading

	Mean= 0
Standard Deviation: 8dB 
Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0

Correlation Distance: 50m 

	Antenna pattern 
	“Combining method in 3D antenna pattern“ in Table 0.1

	Channel Model 
	PA3

	Penetration loss
	20dB

	Maximum UE EIRP
	24dBm

	Maximum Tx Power of BS
	43dBm

	Max BS Antenna Gain
	14dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	5 dB

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz

	Number of HARQ processes 
	8

	NodeB Receiver
	2-Rx LMMSE

	Soft Handover Parameters 
	R1a (reporting range constant) = 3dB
R1b (reporting range constant) = 6dB

	Max active set size
	3

	Power control
	10% BLER after the 1st transmission

	Traffic Model
	Bursty traffic

	UE_DTX_cycle_1 
	20 TTIs, other values are optional

	UE_DTX_cycle_2 
	1280 TTIs, other values are optional

	Inactivity_Threshold_for_UE_DTX_cycle_2
	8 TTIs, other values are optional

	UE_DPCCH_burst_1 
	1 TTI, other values are optional

	UE_DPCCH_burst_2 
	1 TTI, other values are optional

	CPC preamble length
	2


Table 0.1: Uplink Bursty Traffic Model

	
	Component
	Distribution
	Parameters
	PDF

	UL traffic model
	File size (S)
	Lognormal
	Mean = 2500 bytes, other values are optional
Std. Dev. = 5000  bytes, other values are optional

Maximum = 0.3125 Mbytes, other values are optional
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	Inter-burst time
	Exponential
	Mean = 1 second
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Metrics:
The following metrics should be used for system simulations:

· Total system throughput
· UE throughput
· Average RoT 
4. Simulation Scenarios: Link simulations
Link simulations may be used to study additional issues or complement system simulations in studying specific issues listed in Sec. 1 and 2. Below are suggestions of some link-level studies that are of interest.
Table 1:  Simulation scenarios
	Cases
	Number of TTIs allocated per user for each TDM scheduling opportunity
	Number of users

	1
	1
	4

	2
	2
	4

	3
	4
	2

	4
	2, 4
	1


Preamble Length

The preamble is transmitted after any DTX. In the above simulation scenarios, it is assumed that the pilot is not transmitted in between re-transmissions. Therefore, each re-transmission has a preamble transmission prior to data transmission.

Different preamble length may be simulated, but the following values must be evaluated:

· 2slots, 4slots and 15 slots

Simulation scenario 1: 

Each user is allocated only 1 TTI for transmission per scheduling opportunity. 

Example: 

· User 1 and User 2 have packet decoding success after 1st packet transmission. 

· User 3 has packet decoding success after 2nd packet transmission.  

· User 4 has packet decoding success after 3nd packet transmission.  

After each user has packet success or max retransmission trial has reached, long DTX begins until the next burst.
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Simulation scenario 2: 

Each user is allocated 2 TTIs for transmission per scheduling opportunity. 

Example: 

· The first TTI of User 1 and User 2 have packet decoding success after 2st packet transmission. 

· Both TTIs of User 3 has packet decoding success after 2nd packet transmission.  

· The second TTI of User 4 has packet decoding success after 2nd packet transmission.  

After each user has packet success or max retransmission trial has reached, long DTX begins until the next burst.
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Simulation scenario 3: 

Each user is allocated 4 TTIs for transmission per scheduling opportunity. 

Example: 

· The first TTI and 4th TTI of User 1 have packet decoding success after 2st packet transmission. 

· The first, second and 4th TTI of User 2 have packet decoding success after 2st packet transmission. 

After each user has packet success or max retransmission trial has reached, long DTX begins until the next burst.
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Simulation scenario 4: 

One user transmitting 2 or 4 TTI data without retransmission, the gap length is 40 TTI.  

Metrics:
The following metrics should be recorded for each scheme evaluated and for each user when running link simulations:

· The BLER operating point after the 1st transmission and the residual BLER (to be compared with vs. BLER target)

· DPCCH SIR Target (Setpoint)

· Average Rx Ec/No based on only the transmitted slots.  

· Average Rx Ec/No for only the 1st transmission (since retransmissions may not have any interference)
· CDF of Rx Ec/No for the above two metrics

Other simulation aspects and parameters: 
Primary Carrier

· The traffic on the primary carrier is assumed to be continuous and low rate. 

· The setpoint is assumed to be -21dB. 

· ILPC on and OLPC off with no data transmissions 

· Companies can also apply OLPC on, but the average set point should be -21dB for the data.

Secondary Carrier
The simulation parameters for the secondary carrier are provided in Table 2.
Table 2:  Simulation parameters for the Secondary carrier
	Parameter
	Value

	Carrier frequency[MHz]
	2000

	TTI [ms]
	 2

	TBS[bit]
	7996

	T2P[dB]
	10

	First transmission BLER
	10% after 1 transmission

	Max Transmission
	4

	Time between transmissions
	16ms

Other values may be simulated but should be indicated

	Number of Rx Antennas
	2

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size[dB]
	±1 

	UL TPC Error Rate[%] 
	4

	Receiver type
	Rake

Optional:  LMMSE

	Propagation Channel
	PA3

	DTX period[msec]
	[80], 200
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