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1
Introduction

During RAN4#62, a way forward on lower E850 UE emissions towards APAC700 was agreed in [1]. The emission limits were agreed as [-32] dBm/MHz for 1.4, 3, 5 and 10 MHz. 
Lower E850 arrangement is currently under discussions, 2 alternatives: 1 MHz shift (807-824/852-869 MHz)  [2] and 2 MHz shift (808-824/853-869 MHz) [3]. 
Figure 1. A-MPR for a 10 MHz LTE carrier located at 807-817 MHz to fulfill -32 dBm/MHz at 803 MHz
In this contribution we discuss the applicability of such limit and look for a proper emission limit based on a compromise between the impact on the aggressor and the victim.
2 Discussion
The general UE spurious emissions for co-existence used in TS36.101 are -50dBm/MHz. This value ensures enough protection towards the victim and it does not impose high back-off when the protecting and aggressor bands are at a reasonable distance. However, when the bands are very close from each other, such protection limit requires very large A-MPR in the agressor system. Thus, a compromise limit between the victim and the aggressor needs to be found.

Due to the proximity between Band 26 and lower E850 (3 or 4 MHz considering 1 or 2 MHz shift), the general UE spurious emissions for co-existence could not be defined.  Band 26 UE included certain NS for PS protection at 851 MHz, -53dBm/6.25kHz. By using the same A-MPR profile associated to such NS for lower E850 protection, the emissions at 851 MHz would be -32 dBm/MHz and will decrease the further in frequency we move. A lower emission limit would increase the needed back-off.

Lower E850 and APAC700 are also two bands very close in frequency (4 or 5 MHz considering 1 or 2 MHz shift). In order to define UE emissions from lower E850 towards APAC700, a compromise level between the impact on the aggressor and the victim needs to be considered. 

2.1
UE emissions limit -32dBm/MHz

As indicated in chapter 2, the emission limit -32dm/MHz was selected by considering both the protection level in the victim and the back-off required by the aggressor. The A-MPR values to fulfill such emissions by a Band 26 UE are shown in Table 1.

Table 1. Band 26 A-MPR profile for PS protection 851-859 MHz when the LTE carrier is 2 MHz offset
	Channel BW
	Parameters
	Region A
	Region B
	Region C

	1.4
	RB_end
	4-5
	
	

	
	L_CRB [RBs]
	≤3
	≥4
	
	

	
	 A-MPR [dB]
	≤2
	≤3
	
	

	3
	RB_ end
	0-1
	8-12
	13-14
	

	
	L_CRB [RBs]
	≤1
	≥8
	>0
	

	
	A-MPR [dB]
	≤2
	≤4
	≤8
	

	5
	RB_ end
	0-4
	12-15
	16-19
	20-24

	
	L_CRB [RBs]
	≤1
	≥12
	≥8
	>0

	
	 A-MPR [dB]
	≤2
	≤3
	≤5
	≤8

	10
	RB_ end
	0-12
	23-30
	31-36
	37-49

	
	L_CRB [RBs]
	=1
	≥20
	≥15
	≥4
	≤3


	
	 A-MPR [dB]
	≤2
	≤4
	≤6
	≤ 5
	≤ 9

	15
	RB_ end
	0-20
	26-44
	45-53
	54-74

	
	L_CRB [RBs]
	≤1
	≥27
	≥20
	>0

	
	 A-MPR [dB]
	≤2
	≤3
	≤5
	≤9


Figure 2 and 3 show the A-MPR needed for a 10 MHz LTE carrier located at the lowest UL frequencies of lower E850 according to the proposed arrangements in [2] and [3], respectively, to fulfill -32dm/MHz at 803 MHz. We can observe that the maximum A-MPR is below 4 and 3.5 dB for 1 MHz and 2 MHz shift arrangement for allocations closest to the protected frequency, i.e. 803 MHz (RB_start). By comparison with Band 26 UE emissions for a 10 MHz LTE carrier, for allocations closest to the protected system (RB_end 37-49), the A-MPR required now is much lower. Thus, a more stringent protection limit towards APAC700 could be considered.
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Figure 2. A-MPR for a 10 MHz LTE carrier located at 807-817 MHz to fulfill -32 dBm/MHz at 803 MHz
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Figure 3. A-MPR for a 10 MHz LTE carrier located at 808-818 MHz to fulfill -32 dBm/MHz at 803 MHz

2.2
UE emissions limit towards APAC700

The required A-MPR for a UE transmitting in lower E850 to fulfill -32dBm/MHz is in the order of 4 and 3.5 dB for 1 and 2 MHz, respectively. Following the principle of defining the emission limit as a compromise between the victim protection and the impact on the aggressor, we believe that a lower emission level from lower E850 UEs can be achieved towards APAC700. We pick -40 dBm/MHz as a compromise level between -32 dBm/MHz and the general UE emission limits for co-existence -50dBm/MHz and run A-MPR simulations for a 10 MHz carrier located at the lowest UL frequencies of lower E850. The back-off needed to fulfill such requirement is below 10 and 9 dB for 1 and 2 MHz shift of lower E850. 
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Figure 4. A-MPR for a 10 MHz LTE carrier located at 807-817 MHz to fulfill -40 dBm/MHz at 803 MHz
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Figure 5. A-MPR for a 10 MHz LTE carrier located at 808-818 MHz to fulfill -40 dBm/MHz at 803 MHz
3
Conclusion 





When defining the UE spurious emission limits for co-existence with certain operating band, a compromise between the victim protection and the required back-off on the aggressor needs to be considered. 

The A-MPR required for -32dBm/MHZz protection of APAC700 from Lower E850 UE is below 4 and 3.5 dB for 1 MHz and 2 MHz shift on the lower E850 arrangement a 10 MHz E-UTRA carrier allocated at the lowest frequencies of the UL operating band. This indicates, that the protection level of APAC700 DL could be lower. -40dBm/MHz is considered in this paper as a middle protection level between -32 dBm/MHz and the general -40 dBm/MHz. However, this limit would impose high A-MPR in the lower E850 UE, i.e. below 10dB.

A UE emission limit between -32 dBm/MHz and -40 dBm/MHz could be adopted for APAC700 protection. 
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