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Introduction
The coexistence study of Japanese 900 MHz has been performed in [1], where 10 MHz  and 15MHz CBW(Channel BandWidth) coexistence with adjacent Band 19 have been considered.  Recently, the 15MHz of Block F as shown in Figure 1, which is 900~915MHz,  has been allocated to Japanese operator, and first 5MHz would be used as a first step and therefore co-existence study is necessary.
This contribution is to verify the 900MHz LTE UE uplink transmission in Japan to coexist with adjacent Band 19. The protection limit from 900MHz UL into adjacent Band 19 DL is regulated as -40dBm/MHz, which is depicted in Figure 1. 
Two aspects have been investigated for coexistence study. The first aspect is what would be the required RB number limitation to meet the -40dBm/MHz emission requirements. The second one is if there needs special care for 1RB case. These aspects are observed under both 5MHz CBW, i.e. 900~905MHz and 10MHz CBW i.e. 905~915MHz without the aid of font-end duplexer filter.
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Figure 1 Frequency allocation of 900MHz bands in Japan and Korea
Discussion

RF simulations have been performed for 5 MHz (900~905MHz) and 10 MHz (905~915MHz) CBW with single, partial and full RB allocation to see the worst case scenario and what would be the required number of RB limitation. In the simulation, the operating points of RF component are as follows;
· Modulator : image rejection = -25 dBc, carrier leakage = -25dBc , counter IM3 = -60 dBc

· PA : UTRAACLR1 = 33 dBc, UTRAACLR2 = 36 dBc  for full RB allocation with 1dB MPR

· No Duplexer attenuation is considered

The margin is calculated, which is defined as the difference between regulatory requirement of -40dBm/MHz and evaluated power spectral density (dBm/MHz) in the victim downlink frequency range of 875~890MHz. The minus value of the margin implies there needs additional restriction of UL RB allocation or reduction of transmission power using A-MPR. The A-MPR study is out-of-scope of this contribution and we just focused on the required number of RB limitation.
The observation point is what would be the margin w.r.t. -40dBm/MHz by changing the number of allocated RB size.  Number of RB allocation has been changed from full RB to single RB, and starting point of RB allocation is fixed to left edge of CBW. 
Figure 2 shows the PSD of 10MHz CBW (905~915 MHz) with different RB allocation and corresponding margin . The RB limitation is such that the RB allocation starts at the left edge of CBW so RB is restricted from the right edge of CBW. For full RB allocation, the emission exceeds -40dBm/MHz so there needs RB limitation. The margin starts to be positive from 8RB limitation, but about 18 RB limitation, i.e. 32 RBs allocations depicted as cyan curve in Fig. 2(a), seems reasonable considering the amount of margin should be at least around 1dB. For single RB allocated at the left edge of the channel, the inter-modulation term can have negative effect on the margin so the observed margin is just about 1.3 dB.
Figure 3 is the case for 5MHz (900~905MHz) CBW. It is observed that about 5RB limitation is required to meet -40dBm/MHz mask. Single RB allocation has enough margin of about 6dB.
Table 1 shows the required RB limitation to meet -40dBm/MHz mask, which says about 18RBs and 5RBs limitations are necessary for 10MHz and 5MHz CBW, respectively. Table 2 is the margin for full RB and single RB allocation.
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Figure 2: UL Transmission in 10MHz (905~915MHz) with -40dBm/MHz mask

 (a) Different RB allocation (b) Margin w.r.t. RB limitation
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Figure 3 : UL Transmission in 5MHz (900~905MHz) with -40dBm/MHz mask

(a) Different RB allocation (b) Margin w.r.t. RB limitation
Table 1. Required number of RB limitation and corresponding margin with -40dBm/MHz mask
	Channel Bandwidth
	RB limitation
	Margin

	10 MHz
	8 RBs
	0.1 dB

	
	18 RBs
	0.9 dB

	5 MHz
	5 RBs
	1.4 dB


Table 2. 1 RB (PUCCH) allocation and corresponding margin with -40dBm/MHz mask
	Channel Bandwidth
	RB allocation
	Margin

	10 MHz
	Full RBs
	-3.8 dB

	
	1 RB
	1.3 dB

	5   MHz
	Full RBs
	-1.3 dB

	
	1 RB
	6.2 dB


Conclusion

In this contribution, the coexistence study of Japanese 900MHz has been performed. The required number of RB limitation to protect Band 19 was considered for both 10MHz (905~915MHz) and 5MHz (900~905MHz). From the simulation results, it can be concluded that certain number of RB limitation is inevitable when applying -40dBm/MHz UE to UE coexistence requirement regardless of CBW for 5 or 10MHz. For 10MHz CBW, single RB PUCCH can meet the required emission mask with small margin, whereas enough margin is observed for single RB PUCCH in 5MHz CBW.
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