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1. Introduction
At the last RAN4 meeting, interference scenarios of 700MHz with lower 850 sub-band were discussed in [1].  Text proposal for [2] is attached for approval.
2. Discussion
There is only 3MHz frequency separation between 700MHz DL and Lower E850MHz UL. The spectrum allocation results BS to BS and UE to UE coexistence issues. The potential co-existence issues are listed below:
· LTE BS Tx Power  ( LTE BS Receiver (ACS, blocking)
· LTE BS Tx OOBE  (  LTE BS Receiver
· LTE UE Tx Power  (  LTE UE Receiver (ACS, blocking)
· LTE UE Tx OOBE  (  LTE UE Receiver
In the following section, the above interference scenarios are analyzed with the deterministic method. The channel bandwidth of aggressor and victim systems are assumed to be 5MHz.
LTE BS Tx Power (  LTE BS Receiver (ACS)
An example of the calculation of additional isolation for 6dB BS Rx sensitivity degradation is given in the following table:
	Item
	Description
	Units
	Value
	Reference

	a
	IMT BS Tx power
	dBm
	43
	　

	b
	MCL
	dB
	67
	

	c
	Interference power at IMT BS Rx
	dBm
	-24
	=a-b

	d
	Allowable interfering signal at IMT BS Rx
	dBm
	-52
	3GPP TS 36.104 Table 7.5.1-3,
assuming 6dB desense 

	e
	Additional isolation 
	dB
	28
	= c -d


Therefore an additional 28dB of protection is required for an interferer in the adjacent channel spectrum if desense requirement is 6dB. Considering that 1dB and 3dB desense are possible scenarios in the real network, the additional isolations in these cases are also calculated. The results are summarized below:
	Desense
	Allowable interfering signal at IMT BS Rx
	Interference power at IMT BS Rx
	Additional isolation

	6dB
	-52dBm
	-24dBm
	28dB

	3dB
	-57dBm
	-24dBm
	33dB

	1dB
	-63dBm
	-24dBm
	39dB


From the results, it can be concluded that additional 39dB isolation for 1dB desense or 28dB for 6dB desense are required for interferer BS Tx in the adjacent channel spectrum.
LTE BS Tx Power (  LTE BS Receiver (Blocking)
An example of the calculation of additional isolation for 6dB BS Rx sensitivity degradation is given in the following table:
	Item
	Description
	Units
	Value
	Reference

	A
	IMT BS Tx power
	dBm
	43
	　

	B
	MCL
	dB
	67
	　

	C
	Received Interference power at IMT BS Rx
	dBm
	-24
	=a-b

	D
	Allowable Interfering signal at IMT BS Rx
	dBm
	-43
	3GPP TS 36.104 Table 7.6.1.1-1
assuming 6dB desense

	E
	Additional isolation 
	dB
	19
	   = c -d


The additional isolations with different values of desense are also calculated. The results are shown below:
	Desense 
	Allowable Interfering signal at IMT BS Rx
	Received Interference power at IMT BS Rx
	Additional isolation

	6dB
	-43dBm
	-24dBm
	19dB

	3dB
	-48dBm
	-24dBm
	24 dB

	1dB
	-54dBm
	-24dBm
	30 dB


From the results, it can be concluded that additional isolation of 30dB for 1dB desense or 19dB for 6dB desense are required for interferer BS Tx in adjacent band.
LTE BS Tx OOBE (  LTE BS Receiver 
An example of additional isolation for 6dB BS Rx sensitivity degradation is given in the following table:
	Item
	Description
	Units
	Value
	Reference

	a
	IMT BS Tx Emissions in Rx spectrum block
	dBm
	-5.4
	Assuming 
BS Tx Pout = 43dBm;

ACLR1 = 45dB and ACLR2 = 55dB

	b
	IMT Rx Effective carrier occupancy (RxBW)
	MHz
	4.5
	

	　
	Allowable interference power
	　
	　
	　

	c
	Thermal Noise density
	dBm/Hz
	-174
	　

	d
	Receiver Noise Figure (NF)
	dB
	5
	

	e
	System Noise Floor (SNF)
	dBm
	-102.5
	= -174dBm/Hz + 10*log(RxBW_Hz) + NF

	f
	Allowable Rx Sensitivity Reduction
	dB
	6
	

	i
	Allowable interference level at receiver
	dBm
	- 97.8  
	= e + 10*LOG(10^(f/10)-1)

	j　
	　MCL
	dB　
	67
	　

	k
	Additional isolation
	dB
	25.4
	= a- j - i


Note: The BS ACLR value is referenced from contribution in AWG [2]. 
Additional 25.4dB of protection is required for an interferer in the adjacent channel spectrum if desense is 6dB. The additional isolations for 1dB and 3dB desense are calculated as below: 
	Desense 
	Spectrum emission 
	Allowable interference level at receiver
	Additional isolation

	6dB
	-5.4dBm
	- 97.8dBm
	25.4

	3dB
	-5.4dBm
	-102.8dBm
	30.4

	1dB
	-5.4dBm
	-108.8dBm
	36.4


From the results, it can be concluded that additional isolation of 36.4dB for 1dB desense and 25.4dB for 6dB desense are required for interferer BS Tx. 
LTE UE Tx Power (  LTE UE Receiver (ACS)
An example of additional isolation is given in the following table:
	Item
	Description
	Units
	Value
	Reference

	a
	IMT UE Tx power
	dBm
	23
	　

	b
	MCL
	dB
	50
	MCL= Free space path loss + 2*body loss;

Assuming:

distance between UE and UE =1m;

body loss=10dB;

	c
	Received Interference power at IMT UE Rx
	dBm
	-27
	　=a-b

	d
	Allowable Interfering signal at IMT UE Rx
	dBm
	-51.5
	3GPP TS 36.10 Table7.5.1-2,Case1

	e
	Additional isolation 
	dB
	24.5
	   = c -d


Additional 24.5dB of protection is required for an interferer in the adjacent channel spectrum in case1. It is noted that the allowable interference in case2 is less than that in case1. The calculated isolation results are summarized below:
	Case
	Allowable Interfering signal at IMT UE Rx
	Received Interference power at IMT UE Rx
	Additional isolation

	case 1
	-51.5dBm
	-27dBm
	24.5dB

	case 2
	-25dBm
	-27dBm
	0


The results indicate that 24.5dB additional isolation is required in case1 for UE Tx in the adjacent channel spectrum and no additional isolation is required in case2.
LTE UE Tx Power (  LTE UE Receiver (Blocking)
An example of additional isolation is given in the following table:
	Item
	Description
	Units
	Value
	Reference

	a
	IMT UE Tx power
	dBm
	23
	　

	b
	MCL
	dB
	50
	

	c
	Received Interference power at IMT UE Rx
	dBm
	-27
	=a-b

	d
	Allowable Interfering signal at IMT UE Rx
	dBm
	-56
	3GPP TS 36.101 Table7.6.1.1-2,Case1

	e
	Additional isolation 
	dB
	29
	= c -d


Additional 29dB of protection is required for an interferer in the adjacent channel spectrum in case1.  The isolation results are summarized below:
	Case
	Allowable Interfering signal at IMT UE Rx
	Received Interference power at IMT UE Rx
	Additional isolation

	case 1
	-56dBm
	-27dBm
	29dB

	case 2
	-44dBm
	-27dBm
	17dB


The results indicate that 29dB additional isolation is required in case1 and 17dB in case2 for UE Tx in the adjacent band.
LTE UE Tx OOBE (  LTE UE Receiver 
An example of additional isolation for 3dB UE Rx sensitivity degradation is given in the following table:
	Item
	Description
	Units
	Value
	Reference

	a
	IMT UE Tx Emissions in Rx spectrum block
	dBm
	-10.4
	Assuming
UE Tx Pout = 23dBm;

ACLR1= 30dB and ACLR2 = 40dB [2]

	b
	IMT Rx Effective carrier occupancy (RxBW)
	MHz
	4.5
	

	　
	Allowable interference power
	　
	　
	　

	c
	Thermal Noise density
	dBm/Hz
	-174
	　

	d
	Receiver Noise Figure (NF)
	dB
	9
	

	e
	System Noise Floor (SNF)
	dBm
	-98.5
	= -174dBm/Hz + 10*log(RxBW_Hz) + NF

	f
	Allowable Rx Sensitivity Reduction
	dB
	3
	

	i
	Allowable interference level at receiver
	dBm
	-98.5 
	= e + 10*LOG(10^(f/10)-1)

	j　
	　MCL
	dB　
	50　
	　

	k
	Additional isolation
	dB
	38.1 
	= a- j - i


Note: The UE ACLR value is referenced from contribution in AWG [2]. 
Additional 38.1dB of protection is required for an interferer in the adjacent channel spectrum if desense is 3dB. Considering that 6dB desense is possible in the real network, the additional isolations in the cases are also calculated. The results are summarized below:
	Desense 
	Spectrum emission 
	Allowable interference level at receiver
	Additional isolation

	6dB
	-10.4dBm
	-93.8dBm
	　33.1dB

	3dB
	-10.4dBm
	-98.5dBm
	38.1 dB


From the results, it can be concluded that the additional isolation of 38.1dB for 3dB desens or 33.1dB for 6dB desense is required for UE to UE coexistence.
3. Conclusion
From the results calculated in the Section2, it can be concluded that additional isolations are required for both BS to BS and UE to UE interfering scenarios.  The BS duplexer capability should be evaluated based on the 3MHz guard band. For the UE side, requirement changes need further study. 
It is proposed that the required isolation analysis in the above section shall be included into the APAC 700M technical report
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7.2.1
Co-existence with lower E850 sub-band

Lower E850 UL is situated 3 MHz from APAC700MHz band, as shown in Figure 7.2-1.
 The potential co-existence issues are listed below：

· LTE BS Tx Power  ( LTE BS Receiver (ACS and blocking)
· LTE BS Tx OOBE  (  LTE BS Receiver
· LTE UE Tx Power  (  LTE UE Receiver (ACS and blocking)
· LTE UE Tx OOBE  (  LTE UE Receiver
In the following section, the above interference scenarios are analyzed with the deterministic method.
LTE BS Tx Power (  LTE BS Receiver (ACS and Blocking)
LTE BS Tx power is 43dBm/5MHz and MCL between LTE BS and LTE BS is 67dB, then the interference level received at LTE BS is -24dBm/5MHz.

3GPP TS 36.104 specifies the minimum LTE receiver protection for ACS in Table 7.5.1-3 and blocking in Table 7.6.1.1-1 with assuming 6dB desense. Thus the additional isolation can be derived. Considering that 1dB and 3dB desense are also possible scenarios in the real network, the additional isolations in these cases are also calculated. The results are summarized below:
Table 7.2.1‑1 Additional isolation (LTE BS Tx-> LTE BS Receiver)

	Desense
	Allowable Interfering signal at IMT BS Rx for adjacent channels
	Allowable Interfering signal at IMT BS Rx for other in band channels
	Interference power at IMT BS Rx
	Additional isolation for ACS requirement
	Additional isolation for blocking requirement

	6dB
	-52dBm
	-43dBm
	-24dBm
	28dB
	19dB

	3dB
	-57dBm
	-48dBm
	-24dBm
	33dB
	24 dB

	1dB
	-63dBm
	-54dBm
	-24dBm
	39dB
	30 dB


LTE BS Tx OOBE (  LTE BS Receiver 
The additional protection requirement was derived based on:

· LTE BS Tx power is 43dBm/5MHz;

· ACLR1(the first adjacent channel)=45dB;

· ACLR2(the second adjacent channel) =55dB;
The addition isolations are calculated assuming 1dB, 3dB and 6dB desense criteria separately. The results are shown in the following table:

Table 7.2.1‑2 Additional isolation (LTE BS OOBE->LTEBS Receiver)

	Desense 
	Spectrum emission 
	Allowable interference level at receiver
	Additional isolation

	6dB
	-5.4dBm
	- 97.8dBm
	25.4

	3dB
	-5.4dBm
	-102.8dBm
	30.4

	1dB
	-5.4dBm
	-108.8dBm
	36.4


Additional 36.4dB of protection for 1dB desense and 25.4dB for 6dB desense are required for interferer BS Tx.
LTE UE Tx Power (  LTE UE Receiver (ACS)
LTE BS Tx power is 23dBm/5MHz and MCL between LTE UE and LTE UE is 50dB, then the interference level received at LTE BS is -27dBm/5MHz.
3GPP TS 36.101 Table 7.5.1-2 and Table 7.5.1-3 specifies the minimum LTE receiver protection for case1 and for case2. The additional protection requirements are calculated based on the above parameters:

Table 7.2.1‑3 Additional isolation (LTE UE Tx->LTE UE Receiver (ACS))

	Case
	Allowable Interfering signal at IMT UE Rx
	Received Interference power at IMT UE Rx
	Additional isolation

	case 1
	-51.5dBm
	-27dBm
	24.5dB

	case 2
	-25dBm
	-27dBm
	0


The results indicate that 24.5dB additional isolation is required in case1 for UE Tx in the adjacent channel spectrum and no additional isolation is required in case2.

LTE UE Tx Power (  LTE UE Receiver (blocking)
The allowable Interfering signal at IMT UE Rx is -56dBm for case1 and -44dBm for case2 specified in 3GPP TS 36.101 Table7.6.1.1-2. The addition isolations are summarized as blow:

Table 7.2.1‑4 Additional isolation (LTE UE Tx->LTE UE Receiver (Blocking))

	Case
	Allowable Interfering signal at IMT UE Rx
	Received Interference power at IMT UE Rx
	Additional isolation

	case 1
	-56dBm
	-27dBm
	29dB

	case 2
	-44dBm
	-27dBm
	17dB


LTE UE Tx OOBE (  LTE UE Receiver 
The additional protection requirement was derived based on:

· LTE UE Tx power is 23dBm/5MHz;

· ACLR1(the first adjacent channel)=30dB;

· ACLR2(the second adjacent channel) =40dB;
Assuming desense criteria is 3dB or 6dB. The isolation requirements are summarized in the following table:

Table 7.2.1-5 Additional isolation (LTE UE OOBE->LTE UE Receiver)
	Desense 
	Spectrum emission 
	Allowable interference level at receiver
	Additional isolation

	6dB
	-10.4dBm
	-93.8dBm
	　33.1dB

	3dB
	-10.4dBm
	-98.5dBm
	38.1 dB


From the results, it can be concluded that the additional isolation of 38.1dB for 3dB desens or 33.1dB for 6dB desense is required for UE to UE coexistence.
<End of TP>

























































3GPP


