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1. Introduction
There are a lot of interference scenarios in 700 MHz EUTRA bands and their interference mitigation method are being discussed in RAN4 meetings. Regarding the self-desense, the most straight forward method is limiting the number of RBs in uplink transmission [1,2]. In system performance perspective, there is smarter method that allows additional RBs to the users near the cell centre by limiting its transmission power was proposed [3]. This rationale could be applied to mitigate other system interferences like GPS and public safety. The analysis of the self-desense and GPS interference scenario could be easily achieved when there is a concrete power amplifier measurement data because the budget is predictable and deterministic, however the interference analysis between public safety narrow band and EUTRA UE is difficult because defining the interference scenario and corresponding minimum coupling losses, transmission power and type of device are different for case by case. 

For specific EUTRA bands in 700 MHz, we present the impact of the number of resource blocks (NRB), A-A-MPR on the self-desesnse and the public safety interference. To define the minimum coupling loss between EUTRA UE and public safety UE, we presented the interference scenarios. Eventually, the spurious emission requirement could be further discussed. 

2. Analysis on self-desense
The following figure shows duplex gap in EUTRA band 13.
Figure 2 -1 Duplex gap in EUTRA band 13
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Note EUTRA band 13 is agreed to allow additional 1 MHz [4]. The minimum duplex gap is 21 MHz. 
The followings are the assumptions in our self-desense analysis

	Parameter
	Assumption

	PA OOB model
	H/W measurement

	Duplexer isolation
	50 dB

	Noise figure
	9 dB

	RF front end loss
	3 dB

	DL BW
	10 MHz

	UL BW
	5, 7.5, 10 MHz

	Duplex gap
	21, 24 MHz

	RB allocation
	continuous on left edge of the UL

	A-MPR
	0,3,6,9,12 dB



Above assumptions are aligned with those in [1] for comparison purpose. Although 7.5 MHz channel bandwidth is not defined in TS36.101, we presented for reference data between 5 and 10 MHz.
We assume 2 case of channel plan scenario such that the duplex gap is 21 and 24 MHz. To consider the worst cases, continuous RB allocation is assumed starting from the left most side (worst side). The PA OOB data is obtained from LG’s EUTRA UE platform board at band 1. We assumed there is no difference between band 1 and band 13 PA characteristics.
Figure 2-2 shows the self-desense for 21 MHz duplex gap. Assumption for acceptable desense is below 3 dB. At 0 dB A-MPR, only 5 MHz (25 RB) is possible with a margin. The required A-MPR for 10 MHz (or 50 RB) UL transmission is 8 dB or equivalently 15 dBm output power. 
Figure 2-3 shows 24 MHz duplex gap case when 7.5 MHz channel bandwidth is assumed for both UL and DL. 10 MHz case is presented just for the reference. With these results, we can expect that 3 MHz additional duplex gap introduced self-desnese gain by approximately 2 dB. This means that if RBs are allocated from the right most side of UL channel, the self-desense gain could be achieved with the same way.
· Motorola commented that the 3 dB desense assumption is too large

· LG will further look at the MSR for each channel bandwidth at 700 MHz bands.
 [image: image2.emf]0

2

4

6

8

10

12

14

16

0 3 6 9 12 15

A-MPR (dB)

Self Desense (dB)

N_RB=25

N_RB=38

N_RB=50


.

 [image: image3.emf]0

2

4

6

8

10

12

14

16

0 3 6 9 12 15

A-MPR (dB)

Self Desense (dB).

N_RB=25

N_RB=38

N_RB=50



From the above results, it is clear that limiting the number of RBs is required to mitigate the self-desense in UTRA band 13. 

Note smaller RB size could make significant level of intermodulation products due to the higher spectral density. For instance, the PUCCH is allocated on the outer most channel edge and transmitting at maximum power which is 17 dB higher than that of 50 RB signal. This should be further discussed.
	Maximum output power
	21 MHz duplex gap
	24 MHz duplex gap

	25 RB
	23 dBm
	23 dBm

	50 RB
	15 dBm
	17 dBm



3. Analysis on public safety interference

3-1. Interfering transmitter OOB
Recently, the spurious emission requirement of EUTRA bands has been proposed [5]. In this section we look at the several different use case of EUTRA UE and corresponding antenna loss and body effect which are slightly different from the values proposed in [5]. Such difference need to be further discussed to make reasonable assumption. Our assumptions are summarized in the table 3-1-1.
Discussions need to be focused on the UE’s transmission power distributions, separation between the co-located devices, and antenna gain + body effect. In UE’s perspective, here we point out mainly on the antenna + body effect for two different types of EUTRA UEs. As in the other broadband wireless technologies, the first type of EUTRA UE in the market would be most likely the PC card. Different from the handheld type UE, the PC card could have external retractable antenna with -3 dBi gain and no body effects. Further more, the public safety mobile UE could have external dipole antenna with -1 dBi gain with 6 dB body effects. In this case, the antenna + body loss in both ends become -10 dB. If the spurious emission requirement is assumed as -50 dBm/100 kHz, the public safety receiver will be desensitized by 7.9 dB, however, if the spurious emission requirement becomes 10 dB more stringent, the desensitization level reduces to 1.8 dB.
On the other hands, the UMPC (Ultra mobile PC) might be the second candidate for EUTRA UE device type available in the market. This device has several use case and the antenna + body loss could vary from -11 to -17 dB. And the corresponding public safety receiver desense levels would be 7.1 ~ 3.1 dB for spurious requirement of -50 dBm/100 kHz and 1.5 ~ 0.4 dB for spurious requirement of -60dBm/100kHz.

	　
	#1
	#2
	#3
	#1
	#2
	#3

	EUTRA UE type
	Data card
	UMPC
	UMPC
	Data card
	UMPC
	UMPC

	EUTRA Use case
	On table
	On table
	On head
	On table
	On table
	On head

	Distance (meter)
	5.0 
	5.0 
	5.0 
	5.0 
	5.0 
	5.0 

	UE to UE MCL
	-43.8 
	-43.8 
	-43.8 
	-43.8 
	-43.8 
	-43.8 

	EUTRA ANT gain
	-3
	-4
	-4
	-3
	-4
	-4

	EUTRA ANT body effect
	0
	0
	-6
	0
	0
	-6

	PS UE ANT gain
	-1
	-1
	-1
	-1
	-1
	-1

	PS UE ANT body effect
	-6
	-6
	-6
	-6
	-6
	-6

	ANT + Body loss
	-10
	-11
	-17
	-10
	-11
	-17

	Power at PS UE ANT port
	-112.9 
	-113.9 
	-119.9 
	-122.9 
	-123.9 
	-129.9 

	PS UE’s noise floor
	-120
	-120
	-120
	-120
	-120
	-120

	PS UE desense
	7.9 
	7.1 
	3.1 
	1.8 
	1.5 
	0.4 

	OOB at EUTRA UE ANT port
	-50
	-50
	-50
	-60
	-60
	-60



· Motorola commented that the 5 m of UE to UE separation is too optimistic.

· LG will study for reasonable assumption for public safety interference analysis

As seen in the figure 2-1, public safety narrow band is 2 MHz apart from the band 13 UL band. To estimate the impact of co-located EUTRA UE’s OOB on the public safety receiver sensitivity, we look at the OOB of PA as a function of guard band in the figure 3-1-1. As clearly seen in the figure 3-1-1, the -50 dBm/100 kHz could not be achievable at 2 MHz offset because it is immediate out-of-band emission. From the PA’s OOB characteristics we further look at the public safety desense as function of A-MPR in the figure 3-1-2 and 3-1-3 for EUTRA PC card and UMPC use case respectively. The results show that the interference level is significant even for 25 RB case at maximum output power. The maximum output power for each use case scenario is summarized in the table 3-1-2. It is clear that more A-MPR is required to protect the public safety system compared with that for self-desense mitigation.
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 [image: image5.emf]EUTRA PC card (ANT + body loss = 10 dB)
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 [image: image6.emf]EUTRA UMPC (ANT + body loss = 17 dB)

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0 3 6 9 12 15

A-MPR (dB)

PS desense (dB)

N_RB=25

N_RB=38

N_RB=50


	Maximum output power
	PC card
	UMPC

	25 RB
	11 dBm
	14 dBm

	50 RB
	8 dBm
	11 dBm



3-2. Receiver blocking
In this section we look at the impact of transmitter power on the public safety receiver blocking. Based on the same assumptions on the UE to UE separation and antenna + body effect, the public safety receiver blocking is estimated. To avoided the public safety receiver blocking, the EUTRA UE’s transmit power should be attenuated further below the noise floor of the public safety receiver. But, we assumed the acceptable range for public safety receiver blocking to 3 dB. According to ANSI/TIA 102.CAAB-A, Land Mobile Radio Transceiver Performance recommendations, the mobile type of public safety UE has 60 dB of adjacent channel rejection characteristics. Again, the public safety receiver could reject the transmit power of EUTRA UE by 60 dB. To see the impact on the public safety receiver blocking we summarized the results in Table 3-2-1.
As clearly seen in the table, the blocking level is inversely proportional to the EUTRA UE transmission bandwidth. If the spectral density of EUTRA transmission is same regardless of the channel bandwidth, the public safety receiver blocking level is reduced to 0.9 dB for all cases. 
	EUTRA UL BW
	1.4MHz
	3MHz
	5MHz
	10MHz

	Number of RB
	6
	15
	25
	50

	Measurement BW (kHz)
	1,080
	2,700
	4,500
	9,000

	Power/12.5 kHz
	3.6 
	-0.3 
	-2.6 
	-5.6 

	MCL (dB)
	43.8
	43.8
	43.8
	43.8

	ANT + Body (dB)
	17
	17
	17
	17

	PS ACS (dB)
	60
	60
	60
	60

	Resultant NF (dBm/12.5 kHz)
	-115.3 
	-117.5 
	-118.4 
	-119.1 

	PS Desense (dB)
	4.7 
	2.5 
	1.6 
	0.9 



4. Conclusion
In this document, we have analyzed the impact of the number of RB and A-MPR of EUTRA UL transmission on the self-interference and public safety UE at EUTRA band 13. The derived results for self-desense and those for public safety protection is different each other in terms of A-MPR. From this insight, our proposal is as follows.
· Baseline requirements should be the derived A-MPR and the number of RBs for self-desense

· Need to define specific requirement on the number of RB and A-MPR for public safety protection by network signalling from eNB which identify the presence of the public safety systems.

But, defining the exact A-MPR for interference scenario needs study further on the following issues

· OOB characteristics of PA are not uniform to define A-MPR.
· Temperature dependency of OOB characteristics of PA.
· RF front end loss could be changed depending on the UE’s supported band.
In addition, to mitigate the public safety receiver blocking and self-desense when EUTRA UE transmits small RB and high power, we propose to discuss on the constant spectral density regardless of UL channel bandwidth. But, the resultant system coverage shrinkage needs to be addressed.
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Figure 2-2. MOP for Self-desense protection





Table 3-2-1. Public safety receiver blocking against EUTRA UE transmission bandwidth





Table 3-1-2. MOP for public safety protection





Figure 3-1-3. PS desense with EUTRA UE’s A-MPR at 2 MHz offset


EUTRA UMPC transmits at 5 m distance from PS receiver








Figure 3-1-2. PS desense with EUTRA UE’s A-MPR at 2 MHz offset


EUTRA PC card transmits at 5 m distance from PS receiver





Figure 3-1-1. HW measurement of PA OOB with A-MPR at 2 MHz offset





Table 3-1-1. MCL and ANT+body loss assumption for interference between EUTRA UE and Public safety device





Figure 2-3. Self-desense analysis for 24 MHz duplex gap





Figure 2-2. Self-desense analysis for 21 MHz duplex gap





Table 2-1. Assumptions for self-desense analysis
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