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1. Introduction

This contribution presents uplink simulations results for the FDD 10MHz LTE ( 10MHz LTE and FDD 5MHz LTE ( FDD UTRA coexistence scenarios.
2. Simulation assumptions
The simulation models and assumptions are according to [1]. 

The 2 power control parameter sets given therein are studied here:

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 FDD UTRA has been modeled as defined in TR 25.942.

Only uncoordinated networks have been considered.

The value x of Tables 5.1 and 5.2 in [1] can be calculated from the ACIR values presented in this document by deducting 30dB.

3. Simulation results

3.2
5 MHz E-UTRA  ( 5 MHz UTRA UL

Results for 5MHz E‑UTRA aggressing into 5MHz UTRA uplink are presented here. 
[image: image1.emf]25 30 35 40 45 50 55 60 65 70

0

2

4

6

8

10

12

14

16

18

20

ACIR [dB]

capacity degradation [%]

 

 

aggressing LTE

aggressing UMTS (TR 25.942)


Figure 1: Degradation of WCDMA uplink speech capacity in % versus ACIR for uncoordinated networks, 
PC set 1
As shown in Figure 1, for PC set 1 about 10dB higher ACIR is required for E‑UTRA aggressor compared to UTRA aggressor. The reason is the higher target receive signal power of the power control at the BS for E‑UTRA. PC set 1 aims at a constant useful power level 16dB above noise floor, whereas for UTRAN speech coexistence investigations in TR25.942 the reference is the capacity at a system wide average noise rise of 6dB. The individual UTRA UE has quite small power, but there are about 50 per cell transmitting simultaneously. No matter how many are transmitting, the important aspect is that the accumulate transmit power in the UTRA system is such that it yields 6dB power above the noise floor at the BS.

Furthermore, the total used bandwidth by 5MHz E‑UTRA is 0.7dB higher that for UTRA. Therefore there must be an accumulated power in the system that is by at least 10dB+0.7dB higher for E‑UTRA than for the UTRA speech system. From this alone it would follow that E‑UTRA UE need 10.7dB better ACLR. In fact there is of course intercell interference in the E‑UTRA uplink. From the CINR distribution we found the median is at about 1dB, therefore the average intercell interference is about equal to the average usefull signal power. Accordingly, the average total power at the BS is about 19dB above noise floor, making a difference of 13dB compared to UTRA. 

However, with the given ACLR mask UTRA is affected basically by only 1/3 of the E-UTRA UEs, the ones using the RBs closest to the UTRA carrier bandwidth. This introduces a mitigation factor of 5dB. So the theoretical combined difference in ACIR sensitivity of E‑UTRA agressor vs UTRA agressor should be 10.7dB+3dB-5dB=8.7dB which is close to the difference found in Figure 1.

PC set 2 has much lower ACIR requirements than PC set 1, and even 1-2dB lower than for UTRA, as shown in Figure 2. 
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Figure 2: Degradation of WCDMA uplink speech capacity in % versus ACIR for uncoordinated networks, 
PC set 2
	X [dB]
	Average capacity loss [%]

	
	Set 1
	Set 2

	-15
	100.0
	100.0

	-10
	100.0
	34.3

	-5
	100.0
	10.9

	0
	42.9
	3.4

	5
	13.6
	1.1

	10
	4.3
	0.3

	15
	1.4
	0.1


Table 1: Degradation of WCDMA uplink speech capacity versus "X"-Value
The reason is that this PC scheme basically caps the E‑UTRA UE transmit power ot 12dB for the considered scenario, as shown in Figure 4. As a consequence, the throughput shown in Figure 5 and Figure 7 in the next chapter is much lower. 
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Figure 3: LTE UE trasmit power distribution , 
PC set 1
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Figure 4: LTE UE trasmit power distribution , 
PC set 2
3.2
10 MHz LTE ( 10 MHz LTE UL

Results for 10MHz E‑UTRA aggressing into 10MHz E-UTRA uplink are presented here.
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Figure 5: 5%-ile LTE throughput 
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Figure 6: Loss in LTE 5%-ile throughput 
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Figure 7: Mean LTE throughput
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Figure 8: Loss in mean LTE throughput
	X [dB]
	Average user throughput loss [%]
	5-percentile user throughput loss [%]

	
	Set 1
	Set 2
	Set 1
	Set 2

	-15
	18.1
	12.5
	41.4
	30.7

	-10
	9.6
	6.1
	17.9
	13.1

	-5
	4.7
	2.7
	6.5
	4.7

	0
	2.0
	1.1
	2.8
	1.1

	5
	0.8
	0.4
	1.2
	0.4

	10
	0.2
	0.1
	0.2
	0.2

	15
	0.0
	0.0
	0.0
	0.0


Table 2: 10 MHz LTE throughput loss versus "X"-Value
The throughput of PC set 2 is much lower than that of PC set 1, as shown in Figure 5 and Figure 7, because of the much lower transmit powers used by PC set 2. The E‑UTRA UE transmit power distributions are the same as in the case of 5MHz bandwidth in section 3.1, but shifted by 3dB to the right.

The ACIR requirements are similar for both PC sets, with the set 2 requiring 2dB less ACIR.
4. Summary

In this contribution uplink simulations results for the 10MHz E‑UTRA ( 10MHz E‑UTRA and 5MHz E‑UTRA ( 5MHz UTRA UL coexistence scenarios as defined in [1] have been presented.
Both PC sets require higher ACIR for coexistence with UTRA speech than what is required for a UTRA aggressor. It appears that the E‑UTRA ACLR must be better than the UTRA ACIR by at least 5dB less than the amount that the E‑UTRA desires higher average received power levels at the eNB compared to the 6dB noise rise assumed for UTRA speech.

It is proposed that these result are liaised to RAN1 for consideration in their work on uplink power control.
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