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Introduction

In [1] 3GPP SA4 has requested RAN1 and RAN2 for link level throughput traces to be used in an evaluation framework they are developing for dynamic video rate adaptation.  Since link level data has been requested we believe that RAN 1 should take responsibility for responding to this request and providing the information.

This contribution proposes data to be sent to SA4 for their evaluation framework.

Simulation Assumptions
Following are the assumptions made to generate the throughput data in the attached files.
Downlink

The simulation assumptions for downlink are summarized in the table below.

	Parameter
	Explanation/Assumption

	Cellular layout
	19 Node-B, 3-cell sites wraparound

	BS total Tx power
	43 dBm

	TTI length
	1 ms

	Bandwidth
	5 MHz

	Sampling frequency
	7.68 MHz

	FFT size
	512

	Number of occupied sub-carriers
	300

	Number of control symbols per TTI
	3

	Number of OFDM symbols per TTI
	14

	Number of sub-carriers per RB
	12

	Antennas Configurations
	1x2

	Speed
	10 km/h

	Specific fast fading model
	ITU channel model with Ped-B Power delay profile 

	Inter-cell interference modelling
	Serving cell and the three strongest interfering cells have all multi-paths modelled. Remaining cells are modelled as single path Rayleigh fading

	Inter-site-distance
	500m

	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=128.1 – 2GHz 

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m

	Shadowing correlation
	Between eNB
	0.5

	
	Between cells
	1

	Simulation Duration [s] (over 57 cells)
	60


The CQI formats and the Transport block sizes are based on the agreed upon values in RAN1#52bis meeting [2].
A sudden change in channel quality can be interpreted to reflect phenomena such as entering and leaving an elevator.  The throughput for the “entering and leaving elevator condition” is approximated by replacing the middle of a trace for a user in very good downlink conditions with the trace of a user in fair downlink conditions.

Uplink

Channel quality variation affecting rate adaptation has the most effect on the UL when the UE is transmit power-limited.  Under these conditions, the UE transmits near its power limit, and channel gain variation translates rather directly into achievable rate.  We model this effect here by assuming the UE is in a transmit power-limited region, and the channel to the serving cell is undergoing time-varying shadow.  We then determine the rate available to the UE at each allocation time and store this in the trace.  The UL simulation assumptions are overall the same as those for DL, except that to realize power-limited UE locations, the D3 network layout scenario is used.  And again, the CQI formats and the Transport block sizes are based on the agreed upon values in RAN1#52bis meeting [2].
A sudden change in channel quality can be interpreted to reflect phenomena such as entering and leaving an elevator.  The throughput for the “entering and leaving elevator condition” is generated by replacing the middle of a trace for a user in very good uplink conditions with the trace of a user in fair uplink conditions.

Format of the Traces

The files attached to this contribution list the number of MAC PDU payload octets that can be transported at each TTI (every 1ms).  The first entry in each row lists the time in milliseconds and the second entry is the payload in octets.
The traces are provided for the downlink and uplink with the following names:

	DL_excellent
	Downlink throughput for user in excellent DL conditions

	DL_good
	Downlink throughput for user in good DL conditions

	DL_fair
	Downlink throughput for user in fair DL conditions

	DL_poor
	Downlink throughput for user in poor DL conditions

	DL_elevator
	Downlink throughput for user (approximating) entering and then leaving an elevator

	UL_excellent
	Uplink throughput for user in excellent UL conditions

	UL_good
	Uplink throughput for user in good UL conditions

	UL_fair
	Uplink throughput for user in fair UL conditions

	UL_poor
	Uplink throughput for user in poor UL conditions

	UL_elevator
	Uplink throughput for user (approximating) entering and then leaving an elevator


Two traces are provided for each of the above scenarios (*_1 and *_2), resulting in a total of 20 trace files.
Conclusion

We have provided the link-level throughput data that SA4 has requested in the attached files.  We propose that RAN1 approve these for sending to SA4 in response to their LS.
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