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1. Introduction

This contribution addresses the open E-UTRA UL related coexistence simulation assumptions based on [1]-[5].

2. UL simulation assumptions

It is proposed to simulate the following cases for each scenario:

5MHz E-UTRA (aggressor) -> UTRA (victim): 

· Case 1: 2 RBs per UE, leading to 6 active UEs per sector

· Case 2: 4 RBs per UE, leading to 3 active UEs per sector

· Case 3: 12 RBs per UE, leading to 1 active UE per sector

10MHz E-UTRA (aggressor) -> 10MHz E-UTRA (victim): 

· Case 1: 4 RBs per UE, leading to 6 active UEs per sector

· Case 2: 8 RBs per UE, leading to 3 active UEs per sector

· Case 3: 24 RBs per UE, leading to 1 active UE per sector

Due to time limits, we propose to keep the priority on cases 2, but include the other allocations with secondary priority.
Note that for the 5MHz E-UTRA (aggressor) -> UTRA (victim) scenario, while one extreme case where one UE uses 12RBs is included, the other extreme case where one UE uses 1 RBs is not. This is because the out-of-band emission level for one RB is lower than that for 2RBs due to the existence of in-channel guard band in both E-UTRA channel and UTRA channel. The same reasoning applies to the 10MHz E-UTRA (aggressor) -> 10MHz E-UTRA (victim) scenario. 

For case 1 and 2, the two-level ACLR model similar to what was proposed in [1] can be used. The details are presented in Table 1 to 4. For case 3, since one UE uses all the RBs in the channel, the regular one-level ACLR model is used.   

Table 1. ACLR model for 5MHz E-UTRA -> UTRA, 2 RBs per UE

	Location of aggressor 2RBs (bandwidth = 2*375 kHz) 
	Adjacent to victim channel edge
	2RB away from victim channel edge

	Further away from channel edge

	ACLR dBc/3.84MHz
	30 + X
	43+X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


Table 2. ACLR model for 5MHz E-UTRA -> UTRA, 4 RBs per UE

	Location of aggressor 4RBs (bandwidth = 4*375 kHz) 
	Adjacent to victim channel edge
	at least 4 RBs away from channel edge

	ACLR dBc/3.84MHz
	30 + X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


Tble 3. ACLR model for 10MHz E-UTRA -> 10MHz E-UTRA, 4 RBs per UE

	Location of aggressor 4RBs (bandwidth = 4*375 kHz) 
	Adjacent to edge of victim RBs 

(bandwidth = 4* 375kHz)
	4RBs away from edge of victim RBs
	Further away from edge of victim RBs

	ACLR dBc/4*375 kHz
	30 + X
	43+X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


Table 4. ACLR model for 10MHz E-UTRA -> 10MHz E-UTRA, 8 RBs per UE

	Location of aggressor 8RBs (bandwidth = 8*375 kHz) 
	Adjacent to edge of victim RBs

(bandwidth = 8* 375kHz)
	at least 8 RBs away from edge of victim RBs

	ACLR dBc/8*375 kHz
	30 + X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


In Table 1-4, the difference between the two ACLR levels is 13dB, which is based on measurements under reasonable operating conditions. It is independent of the number of resource blocks and the channel bandwidth, provided the adjacent channel offset and bandwidth are scaled corresponding to the number of RBs used. 
HO Margin for cell attachment:  A HO margin of [3] dB is proposed.

Shadowing correlation: A correlation factor of 0.5 for the shadowing between sites and of 1 between sectors of the same site proposed.

UL Power control:  Further discussion and alignment concerning power control algorithms may be required after initial simulation results and further inputs from RAN WG1 are available. The following power control equation shall be used for the initial uplink coexistence simulations:
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where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, L is the path loss for the UE and Lx-ile is the x-percentile path loss (plus shadowing) value. With this power control equation, the x percent of UEs that have the highest pathloss will transmit at Pmax.  Finally, 0<(<=1 is the balancing factor for UEs with bad channel and UEs with good channel.
Proposed parameter values are Pmax = 24dBm, Rmin = -54dB, and Gamma = 0.8, Lx-ile = 136.5 dB for 8 RB per UE. Lx-ile is proposed  to be adjusted for different values of the number of RBs per UE so that the percentage of UEs using the power spectral density resulting from the given Lx-ile value for 8 RB per UE does not change.

Detailed Simulation Flow for E-UTRA as victim system:  

For i=1:# of snapshots

1.
Distribute terminals randomly throughout the system area such that to each cell within the HO margin of 3 dB the same number K of users is allocated.

      2.  Perform PS operation for all cells:

· Loop over all cells

· Loop over all UEs attached to the cell

· Select the next UE to be scheduled based on the scheduling metric (i.e. randomly for Round Robin)
· Pick a RB among the “not scheduled” ones and mark it as “scheduled”

· Set UE transmit power to 
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3.
Calculate actual intra/inter system interference to get the actual C/(I+N) and bit rates for each UE.

· Use the actual C/(I+N) to throughput mapping (Annex A of [6]) to determine the obtained throughput for the UE.
4.
Collect statistics (throughput reduction in percent relative to the reference throughput without external system interference).
· Collect statistics separately for all UE and for the 5% throughput CDF UE.
Detailed Simulation Flow for E-UTRA as aggressing system:  same as for E-UTRA victim 
Proposed statistics:

All the generated statistics (e.g. bitrates) are instantaneous distributions on subframe basis, not on a per-session basis. I.e. the instantaneous bit rates need to be averaged in order to obtain the session average UE Tput.

Results should  include the following statistics:

· 5% percentile and average of the user bit rates

The following additional statistics may be of interest:

· Distribution of user bit rates 

· UE TX power distribution

· Actual C/I distribution

3. Discussion and Proposal for Decision

It is proposed to adopt these simulations assumptions into the E-UTRA RF system scenario TR.
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� In other words, there are 2RB-wide guard band between the aggressor RBs and the victim channel. The same interpretation applies below.
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