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1	Introduction 
A SI has been agreed on the last RAN Plenary meeting RAN#90e titled “New SID on extended 600 MHz NR band” [1] to study the possibilities to use the 600MHz frequency range according to the LS from APT [2]. There are two options proposed, others are not excluded:
· Option B1 proposes a single band of 2x40MHz based on band n71 but adding 5MHz at the lower end of the DL frequency range and another 5MHz at the upper end of the UL frequency range
· Option B2 proposes a dual duplexer solution where one duplexer is supposed to cover the n71 frequency range and the other covers additional spectrum below or above band n71.
In this contribution we discuss the possible band plans and how it is possible to implement these band plans.
2	Discussion 
For the possible band plans we need to consider the technical implementation within a smartphone form factor as well as network aspects, economy of scale and time to market.
2.1	Option B1
Option B1 proposes a single band of 2x40MHz based on band n71 but adding 5MHz at the lower end of the DL frequency range and another 5MHz at the upper end of the UL frequency range as can be seen in figure 1 from [1]:
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Figure 1: Band plan for Option B1in [1]

Band 71 was originally specified as a dual duplexer band, since at that time filter vendors considered a 2x 35MHz duplexer as not implementable with reasonable performance concerning insertion loss as well as stop band attenuation. Meanwhile technology has improved and there are single duplexers available for band 71/n71 that can cover the 2x 35MHz with reasonable performance, however, they are still worse than usual duplexers with lower bandwidth. So having 2x 35MHz as a duplexer is still marginal, but a 2x 40MHz duplexer is still out-of-reach with reasonable performance, size and cost. Therefore we cannot support option B1 with a single duplexer solution. Re-using band 71/n71 as is without adding the 5MHz below and above seems to be the only alternative for a single duplexer solution. 
Observation 1:	In the 600MHz frequency range the maximum realizable bandwidth for a single duplexer solution using available technologies is 35 MHz, better performance is achieved with 30MHz
Proposal 1:	Option B1 should not be used as a 2x 40MHz duplexer doesn’t seem to be possible with reasonable performance, size and cost
2.2	Option B2
Option B2 proposes a dual duplexer solution where one duplexer is supposed to cover the band 71/n71 frequency range and the other covers additional spectrum below or above band n71 according to figure 2 from [1].[image: ]
Figure 2: Band plan for Option B2 in [1]
Band 71 was originally specified as a dual duplexer band, since at that time filter vendors considered a 2x 35MHz duplexer as not implementable with reasonable performance concerning insertion loss as well as stop band attenuation. Meanwhile technology has improved and there are single duplexers available for band 71/n71 that can cover the 2x 35MHz with reasonable performance, however, they are still worse than usual duplexers with lower bandwidth. So having 2x 35MHz as a duplexer is still marginal, but it can be used as one duplexer/band of a dual duplexer/band solution. The other advantage is that meanwhile band 71/n71 is mainstream and implemented in a huge number of smartphones, therefore it is useful to re-use it.
The second duplexer/band can be freely specified according to the band plan. However, since the 35MHz BW is still marginal it is recommended that the second duplexer/band covers less than 35 MHz for example 30MHz or less, to get a better performance of the duplexer concerning insertion loss and stopband attenuation.
Specifying a new dual duplexer solution is always quite difficult, as we have seen in with band 28/n28 since after the band was specified other countries want to only use a part of it, as we have seen with the lower duplexer used in Europe and only the upper duplexer being used in Japan specifying even in-band emissions requirements to protect TV below 710MHz in Japan. It would be better to just specify another new band unsing a single duplexer instead of specifying a dual duplexer band. It would also not consider time to market or economy of scale, since it would not re-use band 71/n71, but define a new band the same frequency range. All the existing phones already supporting band 71/n71 could not be used with a newly specified dual duplexer band, but new phones need to be developed taking quite some time to get to the market. We propose to re-use band 71/n71 to cover most of the frequency range and specify a new band using the additional spectrum available in the APT countries. This is similar to what has been done with band 28, where bands 67 and 68 have been specified to use the spectrum within the duplex gap of band 28/n28 and to extend band 28/n28 by 5MHz below it. We would propose to specify a single new band as option B2a.
Observation 2:	A dual duplexer band is quite complicated to specify, as the band definition depends on the UE implementation of the duplexers used to specify the band.
Observation 3:	Specifying a new dual duplexer band is technically possible but has the disadvantage of not using the economy of scale of existing band 71/n71 phones
Proposal 2:	RAN4 should not specify a new dual duplexer band as proposed in option B2, but a new single duplexer band covering the additional spectrum in APT as proposed in Option B2a
2.2	Option B2a (modification of option B2)
Specifying a new dual duplexer solution re-using band 71/n71, which is already specified as a dual duplexer band, may be an issue, as a dual duplexer band is not very flexible when spectrum allocations change. A new dual duplexer band would also not consider time to market or economy of scale, since it would not re-use band 71/n71, but define a new band in the same frequency range. Therefore all the existing phones already supporting band 71/n71 could not be used in such a network, but new phones need to be developed taking quite some time to get to the market. It would be better to add another new band with a single duplexer instead of specifying a dual duplexer band.
We propose to use band 71/n71 as is covering the frequency range 663-698MHz for UL and 617-652MHz for DL in the APT region and specify a new band covering at least the additional 2x 5MHz spectrum proposed in the SI, but it could also support up to 2x 30MHz to maximize the overlap with band 71/n71 to enable CA/DC within the new band. We should not specify 2x 35MHz, since the duplexer performance of a 600MHz band with 2x 35MHz is marginal, as we already see for band 71/n71. The new band plan could look like shown in figure 3 (thanks to Spark NZ to provide the Excel template for the figure):
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Figure 3: Band plan proposal for Option B2a

To maximize the overlap to enable CA/DC, we would propose option 5 above, this means we would specify one new single duplexer FDD band nyyy additionally to band n71, which is already specified. The operating band table for this could look like in Table 1:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	nyyy
	673 MHz – 703 MHz
	627 MHz – 657 MHz
	FDD

	NOTE x:	UE that complies with the NR Band nyyy minimum requirements in this specification shall also comply with the NR Band n71 minimum requirements.


Table 1: Operating Band Table for Option B2a
Such a band plan would have many advantages:
· Already existing phones supporting band 71/n71 can also be used in the new network in the APT region, as many phones already sold in the APT region support this band
· Phones from other regions roaming to the APT region can operate in band 71/n71
· Phones from the APT region supporting the new band and band 71/n71 can operate in ITU Region 2
· The fact that band 71/n71 can be used in the new region will result in a quick time to market of a 600MHz deployment in the APT region, since all existing phones supporting band 71/n71 can be used from the beginning, no need to wait for phone development
· RAN4 can specify that a UE supporting the new band also needs to support band 71/n71, as we already did previously, for example with bands 50/51 and 75/76
· The new APT spectrum additional to band 71/n71 can be used with the newly specified band
· There is no need to specify RF requirements based on a dual duplexer architecture of the UE, definition of this band seems quite straightforward
· When defining a 30MHz wide new band as in Option 5 above, there can be CA within these 30MHz, even if part of this CA/DC frequency range belongs to band 71/n71

Proposal 3:	Specify a new single duplexer FDD band covering 673-703MHz UL and 627-657MHz DL and mandate support of band 71/n71 to be supported together with this band
3	Conclusions
Observation 1:	In the 600MHz frequency range the maximum realizable bandwidth for a single duplexer solution using available technologies is 35 MHz, better performance is achieved with 30MHz
Observation 2:	A dual duplexer band is quite complicated to specify, as the band definition depends on the UE implementation of the duplexers used to specify the band.
Observation 3:	Specifying a new dual duplexer band is technically possible but has the disadvantage of not using the economy of scale of existing band 71/n71 phones
Proposal 1:	Option B1 should not be used as a 2x 40MHz duplexer doesn’t seem to be possible with reasonable performance, size and cost
Proposal 2:	RAN4 should not specify a new dual duplexer band as proposed in option B2, but a new single duplexer band covering the additional spectrum in APT as proposed in Option B2a
Proposal 3:	Specify a new single duplexer FDD band covering 673-703MHz UL and 627-657MHz DL and mandate support of band 71/n71 to be supported together with this band
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