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1. Introduction

In RAN #90-e meeting, the SID on extended 600 MHz NR band was approved in [1], the purpose is to develop frequency arrangements in the band 470-703 MHz for APT Members that wish to implement both the APT700 and a 600 MHz frequency arrangements that is optimal for APT Members. This contribution will analyse the extended frequency arrangements and possible duplexer configurations based on the two options given in the SID.
2.  Discussion
2.1 Frequency arrangement
Extend 600MHz FDD plan is to define 40MHz wide band, there are two ways of extended frequency arrangement compared with Band n71 and they are all reserved frequency arrangement shown in the Figure 2.1-1:
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Figure 2.1-1 two options for extended 600MHz FDD frequency arrangement
Option B1 is extended upwards and downwards by 5 MHz based on band n71, it keeps the same duplexer gap (11MHz) with n71, and increase the duplexer distance from 46MHz to 51MHz.

OptionB2 is extended upwards by 5MHz based on band n71, it keeps the same duplexer distance (46MHz) but narrows down the duplexer gap from 11MHz to 6MHz.
2.2 Possible duplexer approaches
Comparison of option B1 and existing Bands n28 and n71 in Table 2.2-1:
Table 2.2-1 Option B1 and Band n28/n71 frequency characteristics
	band
	Frequency characteristics in MHz / %

	
	UL range
	DL range
	Passband BW
	Duplex Gap
	Duplex distance

	n28
	703-748
	758-803
	45 / 6.0%
	10 / 1.3%
	55 / 7.3%

	n71
	663-698
	617-652
	35 / 5.3%
	11 / 1.7%
	46 / 7.0%

	Option B1
	663-703
	612-652
	40/6.0%
	11 / 1.7%
	51/7.8%


Option B1 shows very similar band characteristics with Band n28 which is currently being implemented in two ways:

· As a single full band duplexer 

· A split 28A/28B duplexer
Therefore it is reasonable for Option B1 to achieve by both approaches, i.e., a single full band duplexer and two overlap split duplexers. It is to be noted that the split duplexer approach often improves achievable TX-RX isolations and half duplex blocker protection. Figure 2.2-1 provides a view of both a full band duplexer and some candidate overlap split duplexer approaches for Option B1.
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Figure 2.2-1 Option B1 possible full or split duplexer architectures
An overlap split duplexer approach for Option B1 could be implemented by one higher duplexer (DPX2) similar with Band n71 just the duplexer gap is extended to 16MHz, another lower duplexer (DPX1) could be implemented considering variable bandwidths ranging from 35 MHz to 20 MHz respectively. Comparison of the two split duplexers and the full band duplexer of Band n71 shown in Table 2.2-2:
Table 2.2-2 frequency characteristics between Option B1 with the split duplexer and Band n71 

	Duplexer
	Frequency characteristics in MHz / %

	
	UL range
	DL range
	Passband BW
	Duplex Gap
	Duplex distance

	n71
	663-698
	617-652
	35/5.3%
	11/1.7%
	46/7.0%

	Higher duplexer (DPX2)
	668-703
	617-652
	35/5.3%
	16/2.4%
	51/7.7%

	Lower duplexer (DPX1)
	35MHz bandwidth
	663-698
	612-647
	35/5.3%
	16/2.4%
	51/7.8%

	
	30MHz bandwidth
	663-693
	612-642
	30/4.6%
	21/3.2%
	51/7.8%

	
	25MHz bandwidth
	663-688
	612-637
	25/3.8%
	26/4%
	51/7.8%

	
	20MHz bandwidth
	663-673
	612-632
	20/3%
	31/4.8%
	51/7.9%


It can be obviously seen that:

· Higher duplexer (DPX2) and lower duplexer with 35MHz bandwidth (DPX1) have the similar frequency characteristics with Band n71.
· The lower duplexer with 20MHz bandwidth and 25MHz bandwidth could be easily implemented. 
· The duplexer will become harder to implement when the bandwidth is less than 20MHz.
Therefore the lower duplexer (DPX1) could adopt 20 MHz bandwidth and 25 MHz bandwidth considering the duplexer implementation difficulty. But the duplexer with 20 MHz bandwidth just overlap 15 MHz with higher duplexer (DPX2), it will limit the configuration of 20 MHz and 30 MHz channel bandwidth. For the same reason, the duplexer with 25 MHz bandwidth will limit the configuration of 30 MHz channel bandwidth.
The frequency arrangement of Option B2 is just with 6MHz duplexer gap, so two overlap duplexers will be used as shown in Fig 2.2-2 below and the duplex distance is 46 MHz, also the bottom duplexer (DPX2) is the same as band n71. The upper duplexer (DPX1) will be considered to have variable bandwidths ranging from 35 MHz to 10 MHz respectively.
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Figure 2.2-2 Option B2- two overlap split duplexers
Like Option B1, here comparison of the higher duplexer (DPX1) with variable bandwidths and Band n71 shown in Table 2.2-3:
Table 2.2-3 frequency characteristics between Option B2 with the split duplexer and Band n71
	Duplexer
	Frequency characteristics in MHz / %

	
	UL range
	DL range
	Passband BW
	Duplex Gap
	Duplex distance

	n71
	663-698
	617-652
	35/5.3%
	11/1.7%
	46/7.0%

	Higher duplexer (DPX1)
	35MHz bandwidth
	668-703
	622-657
	35/5.3%
	11/1.7%
	46/6.9%

	
	20MHz bandwidth
	683-703
	637-657
	20/3%
	26/3.9%
	46/6.9%

	
	15MHz bandwidth
	688-703
	642-657
	15/2.2%
	31/4.6%
	46/6.8%

	
	10MHz bandwidth
	693-703
	647-657
	10/1.5%
	36/5.3%
	46/6.8%


It can also be obviously seen for Option B2:
· Higher duplexer with 35MHz bandwidth (DPX1) has the similar frequency characteristics with Band n71.
· The duplexer will become harder to implement when the bandwidth is less than 20MHz.
For the same reason with the lower duplexer with 20MHz bandwidth of Option B1, the duplexer with 20 MHz bandwidth will limit the configuration of 20MHz and 30 MHz channel bandwidth. Considering the extended band will support NR carrier bandwidths up to 30 MHz and LTE bandwidths up to 20 MHz [2], the overlap split duplexers should have as large possible overlap as possible between the lower duplexer and the higher duplexer. To configure 30MHz channel bandwidth without any restriction in the extended 600MHz band, two 30MHz overlap split duplexers are more reasonable based on the same implementation difficulty with Band n71, no matter for Option B1 or Option B2.
Therefore based on above analysis of both Option B1 and Option B2, we propose:
Observation: Option B1 could be implemented in two ways, i.e., a full band duplexer or two 30MHz overlap split duplexers and Option B2 could be implemented by two 30MHz overlap split duplexers as shown in Figure 2.2-3:
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Figure 2.2-3 Option B1 and Option B2 duplexer architectures
Considering the implementation flexibility of Option B1 which could use either a full band duplexer or two overlap split duplexers, Option B1 should have higher priority than Option B2 for extended 600MHz NR band.
Proposal: Prefer to Option B1 for extended 600MHz NR band.
3. Conclusion

In this contribution, we compare the frequency characteristics of the Option B1, Option B2 and Band n28/n71, and propose:
Observation: Option B1 could be implemented in two ways, i.e., a full band duplexer or two 30MHz overlap split duplexers and Option B2 could be implemented by two 30MHz overlap split duplexers as shown in Figure 2.2-3:
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Figure 2.2-3 Option B1 and Option B2 duplexer architectures
Proposal: Prefer to Option B1 for extended 600MHz NR band.
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