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Introduction
In the RAN Plenary #57 meetings, the study for the LTE Mobile S-band in Korea are approved. And the skeleton of technical report 36.861 for Rel-12 was approved in RAN4 #64bis meeting. 

The objective of study item on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz is to facilitate and harmonize the efficient use of these bands for terrestrial IMT, especially LTE, for Korea.

In this contribution, we provide the TP of TR 36.861 regarding coexistence studies between a new S-band and Band 34. 
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Text proposal for TR 36.861
********************** Start of text proposal to TR 36.861 Chapter 7.2 **********************
[bookmark: _Toc355775339]7.2.2 RF simulation based approach for UE-to-UE coexistence 
7.2.2.1   UE co-existence analysis to protect Band 1
The UL emission spectrum into Band1 DL was simulated for single and full RB allocations for 10, 15, and 20 MHz CBW. The simulation assumptions are as follows

· Tx and Rx architecture : Conventional LTE rel-8/9 UE
· Channel Bandwidth 
· 10MHz, 15MHz and 20MHz
· No consideration of the CA scenarios
· Modulator impairments
· I/Q imbalance : 25 dBc
· Carrier leakage : 25 dBc
· Counter IM3 : 60dBc
· PA operating point : Pout = 22dBm when full RBs allocated in REL-8 100RB QPSK
· Noise Floor : -140dBm/Hz at the PA output
· Insertion loss : 3dB
· MPR/A-MPR: same value as used in Band1
· Measurement BW : dBm/1MHz
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Figure 7.2.2.1-1(a) Transmitter leakage at 10MHz channel BW
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Figure 7.2.2.1-1(b) Transmitter leakage at 15MHz channel BW
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Figure 7.2.2.1-1(c) Transmitter leakage at 20MHz channel BW

Figure 7.2.2.1-1 Transmitter leakage levels at (a) 10MHz (b) 15MHz and (c) 20MHz channel BW

Figure 7.2.2.1-1 shows the S-band UE Tx leakage levels into Band1 Rx UE according to the channel bandwidth. 
From the Figure 7.2.2.1-1(c), we can see that the Tx leakage level is maximum -65dBm/1MHz which is the worst case in Band 1 UE. Since this value is below -50dBm/MHz, there is no co-existence problem between S-band UE and Band 1 UE without any discussion for duplexers.

7.2.2.2   UE co-existence analysis to protect Band 34
7.2.2.2.1   Summary results
The coexistence studies for Band 34 protection consider A-MPR or UL RB restriction. In addition, PUCCH over-provisioning is also studied when A-MPR is specified. A-MPR and UL RB restriction studies are included for different emission protection levels for Band 34 (-50, -40 and -30dBm/MHz). In addition, different frequency separations between the E-UTRA carrier edge and the protected range are assumed. Results are summarized in Tables 7.2.2.2.1-1 and 7.2.2.2.1-2.

Table 7.2.2.2.1-1. Summary of coexistence studies with Band 34 (A-MPR case)

	Case
	E-UTRA Channel Bandwidth (MHz)
	Separation between E-UTRA carrier edge and protected range (MHz)
	Spurious emissions protection level (dBm/MHz)
	A-MPR
(dB)
	PUCCH over-provisioning required

	1
	5/10/15/20
	0
	-50
	
	

	
	
	
	-40
	
	

	
	
	
	-30
	
	

	2
	5/10/15/20
	5
	-50
	
	

	
	
	
	-40
	
	

	
	
	
	-30
	
	

	3
	5/10/15/20
	10
	-50
	
	

	
	
	
	-40
	
	

	
	
	
	-30
	
	



Table 7.2.2.2.1-2. Summary of coexistence studies with Band 34 (UL RB Restriction case)

	Case
	E-UTRA Channel Bandwidth (MHz)
	Separation between E-UTRA carrier edge and protected range (MHz)
	[bookmark: _GoBack]Spurious emissions protection level (dBm/MHz)
	UL RB Restriction required

	4
	5/10/15/20
	0
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	5
	5/10/15/20
	5
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	6
	5/10/15/20
	10
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	



7.2.2.2.2   Detailed analysis
When Band 34 and S-band are deployed in the same region, the UE-to-UE coexistence needs to be analyzed to protect Band 34 from S-band. RF simulations are performed on this issue considering 4 different protection levels from -50dBm/MHz to -20dBm/MHz with 10dB step.
For the A-MPR simulation, we assume the Duplexer filter attenuation is 0dB to protect Band 34 regardless standalone bands and superset band with Band 1. And additional simulation assumptions are as follow 

· Modulation schemes : 16-QAM
· ACLR requirements for E-UTRA and UTRA in TS36.101
· General SE/SEM for E-UTRA in TS36.101.
· UE-to-UE coexistence requirements
· General UE coexistence : -50 ~ -20dBm/MHz 

Figure 7.2.2.2-1 shows the required A-MPR values according to the RB start position and the number of contiguous RB size. We can see that maximum required A-MPR value is about 31dB in (RB_Start, RB_Length = 75, 25) case.

[image: ][image: ]
(a) (RB_Start, RB_Length = 0,100) Required A-MPR= 27.65dB to protect B34 with -50dBm/MHz
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(b) (RB_Start, RB_Length = 50,50), Required A-MPR = 29.14dB to protect B34 with -50dBm/MHz
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(c) (RB_Start, RB_Length = 75,25), Required A-MPR = 30.64dB to protect B34 with -50dBm/MHz
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(d) (RB_Start, RB_Length = 99,1), Required A-MPR = 19.16dB to protect B34 with -50dBm/MHz
Figure 7.2.2.2.2-1 Some cases of RF simulation results for S-band UE to protect Band 34 with -50dBm/MHz as a co-existence requirement

From the simulation results, we derived 3-Dimendional A-MPR simulation results according to RB start position and the number of contiguous RB size as shown in figure7.2.2.2.2-2.
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Figure 7.2.2.2.2-2 RF simulation results for S-band UE to protect Band 34 with -50dBm/MHz as a co-existence requirement
And also we provided some additional simulation results to protect band 34 according to the UE coexistence requirements with -20~-40 dBm/MHz in figures 7.2.2.2.2-3~7.2.2.2.2-5.
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Figure 7.2.2.2.2-3 RF simulation results for S-band UE to protect Band 34 with -40dBm/MHz as a co-existence requirement
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Figure 7.2.2.2.2-4 RF simulation results for S-band UE to protect Band 34 with -30dBm/MHz as a co-existence requirement
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Figure 7.2.2.2.2-5 RF simulation results for S-band UE to protect Band 34 with -20dBm/MHz as a co-existence requirement



********************** End of text proposal to TR 36.861 Chapter 7.3 and Annex A ***************************
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