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1 Introduction

For the coexistence scenarios for E-UTRA uplink, each E-UTRA UE’s power is adjusted according to the following power control scheme [1]:
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where Pmax = 24dBm, Rmin = -54dB, PLx-ile and γ are set according to Table 1:

Table 1: Power control algorithm parameter

	Parameter set
	Gamma
	PLx-ile

	
	
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	112
	115

	Set 2
	0,8
	129
	133


The currently available simulation results [2] shows that while parameter set 2 shows no coexistence issue between E-UTRA and UTRA FDD in the uplink, coexistence could be an issue with parameter set 1 for 5MHz E-UTRA->UTRA uplink.

In [3], Motorola analyzed some aspects that are currently in RAN1’s consideration that might help reduce the interference from interfering E-UTRA system and hence avoid posing overly stringent requirements on E-UTRA UE out-of-band emission performance, and as a result, proposed some possible changes to the existing static methodology adopted for RAN4 coexistence study [3]. In this document, we present simulation results for the 5MHz E-UTRA -> UTRA uplink scenario corresponding to those proposed changes. 

2 The Proposed Changes

In [3], some refinements to the current methodology were proposed to take into account the following factors: 

· Bandwidth usage by L1/L2 control signalling: For a 5MHz channel, the outer RB
 on each edge of the channel could be reserved for uplink L1/L2 control signalling use. For a 10MHz channel, there would be up to two RBs on each edge of the channel for control signalling. Given the small occupied bandwidth of UEs control allocation (2 or 4 subcarriers in width) in the uplink control regions, there would be little or no leakage into the UTRA channel.
· RB allocation limit for UEs with high transmit power: according to the power control scheme, those UEs with high transmit power are far from its serving BS and located at the cell edge. For such users, typically 1 or 2 RBs will be assigned since further increasing the number of RBs will not significantly boost the throughput. As a result, those UEs with only 1 or 2 RBs assigned will cause less emissions or interference to the victim UTRA channel as compared to the case of 4RBs assigned.  
· UE allocation ordering: to reduce the out-of-band emission, UEs with high transmit power are assigned RBs in the center of the channel.

To reflect those considerations, it was proposed to modify the ACLR modelling in the following way:

For the 5MHz E-UTRA channel that includes 12 RBs, with the outer two RBs at the channel edge used for control channel, only the inner 10RBs shall be allocated for data transmission. The 10 RBs are further divided into three portions. Their relative position to the adjacent UTRA channel is illustrated in Fig. 1, where for the E-UTRA channel, portion 1 and 3 are 4RB wide and portion 2 is 2RB wide. 
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Figure 1. Relative location E-UTRA RBs to the adjacent UTRA channel

The corresponding ACLR modeling is presented in Table 2:

Table 2: ACLR model for 5MHz E-UTRA interferer and UTRA victim, 2/4 RBs per UE

	Location of aggressor 
	Portion 1
	Portion 2
	Portion 3

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

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


Note that in Table 2, while X is the step size for simulation, Y and Z (Z>Y>0) are purposely introduced in order to capture the reduction in emission as compared to the previous model in [2]. As a starting point, we consider two cases: 

· Case 1 where Y = 0dB, Z = 0dB and 2). Hence for case 1), since both Y and Z are 0 dB, only the benefit of allocating center RBs to UEs with high transmit power will be reflected 

· Case 2 where Y = 0dB, Z = 10dB, besides the benefit of allocating center RBs to UEs with high transmit power, the benefit of assigning only 2 RBs to such UEs will be reflected as well. 

Note that since Y = 0dB for both cases, the benefit of using the channel edge RBs as “guard band” will not be reflected. However, these values are just for initial consideration. If Y takes on some positive values, further improvement in terms of capacity loss will be observed 

3 Simulation Results

Fig. 2 presents the UTRA UL capacity loss as a function of X (UE ACLR offset from 30dB/3.84MHz) for the two cases.
· For comparison reason, the original UTRA capacity loss is also presented (shown in blue curve for SET 1/2). 

· For case 1, it can be seen that with the proposed considerations described above, the UTRA capacity loss has been almost halved.  Here we take advantage of the scheduler to allocate center RBs to UEs with high transmit power. This reduction may translate into nearly 3dB ACLR benefit 

· Note that case 2) does not give much further improvement over case 1). This is because that, in the ACLR model shown in Table 1, the ACLR for portion 2 is already 13dB higher than that for portion 1; so further tightening the ACLR for portion 2, say let Z = 10dB, will reduce interference less significantly. 
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Figure 2: UTRA uplink capacity loss

4 Conclusion
Currently the co-existence simulation assumptions do not take into account some of the benefits of LTE in terms of scheduler and RB allocation. Here we propose some revision of the current simulation assumptions to align with the RAN1 considerations.  This contribution presents the simulation results for the techniques proposed in [3]. 

It is shown that with these proposals, the capacity loss for the E-UTRA (LTE) and UTRA (FDD) in the uplink can almost halved for the Set 1 power control algorithm with a corresponding reduction in ACLR.  The improvements for Set 2 with these techniques are less significant since existing simulation results show no coexistence issue between LTE and UTRA,

No results have been presented for the E-UTRA (LTE) and-E-UTRA (LTE) deployment scenario since both Set 1 and Set 2 can meet the capacity loss criteria as shown in [2] but we could expect some improvement in this aspect.
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� Here the old numerology is used, where there are 12 RBs in a 5 MHz channel and 24 RBs in a 10 MHz channel. Each RB contains 25 sub-carriers. 
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