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Introduction
The Asia-Pacific Telecommunity (APT) sent a LS ([1]) to 3GPP RAN/RAN4 asking 3GPP feedback on the feasibility of 2 different frequency arrangements in the scope of harmonizing 470-698 MHz band for ITU Region 3. A corresponding SI ([2]) was approved in last RAN#90e meeting to address this LS.
This contribution is discussing the proposed arrangements, options B1 and B2, making some additional observations.
Discussion 
Proposed band options
As captured in the SI, the LS proposed 2 band definitions, option B1 and option B2.
To get a 40MHz band, band n71 would be extended with an additional 5 MHz spectrum (red in Figure 1): 
· For option B1: 
· To the lower edge of n71 DL.
· To the upper edge of n71 UL.
· For option B2:
· To the upper edge of n71 DL and n71 UL.
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[bookmark: _Ref61104359]Figure 1: Frequency allocation comparison of options B1 and B2.

Both options are so extending band n71 UL by 5 MHz, being now adjacent to band n28 UL.
In the following, we are further analyzing the different options and the different alternatives proposed in the LS. 
To reduce the risk of market fragmentation of UEs supporting operations in the 600 MHz bands, it is proposed to select a duplexer arrangements that allow support of the APT 600 MHz and Band 71/n71 for Region 2 including the additional  requirements for the US 600 MHz band with its additional requirements.
For the US 600 MHz the minimum requirements and channel bandwidth support was based on a 2 x 25 MHz split-duplexer arrangement. In [5] it was reported that a 35 MHz single duplexer is now feasible for this band with its 11 MHz duplex gap.
For the APT 600 MHz band, a 2 x 30 MHz or even 2 x 35 MHz split duplexer arrangement could be assumed. In last RAN4 meeting, some companies even mentioned the feasibility of a 40MHz duplexer, presumably with option B1.
Options B1
As it was considered for band n71, to support this new band, it seems reasonable to enable not only a single duplexer approach, but also a split 2 x 30MHz or possibly a 2 x 35 MHz duplexer one as shown in Figure 2.
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[bookmark: _Ref61103561]Figure 2: Option B1 - Full and split duplexer architecture

The major advantage of this B1 solution is the 11 MHz duplex gap in between DL and UL. 
However, one of the main drawbacks with option B1 is the extension of the DL band down to 612 MHz. The new band will then overlap the Radio Astronomy services allocated in China (606-614MHz) and in India (608-614MHz). More stringent coexistence restrictions would be needed to protect those services. 
The DL part of this band will be very close to the broadcast television services below 612 MHz which would make coexistence challenging, and even not possible for channel 36 (see [4]).
The gap/bandwidth ratio would give a better understanding of the duplexer complexity, Table 1 compares the different B1 options. As it can be seen, the single duplexer approach would be difficult, which would most likely impact performance of such approach (comparing to existing implementation for other bands).
	Duplexer type
	BW
(MHz)
	Band gap
(MHz)
	Duplexer Gap
(MHz)
	Gap / BW ratio

	Single duplexer
	40
	11
	11
	27%

	Dual duplexer
	35
	11
	16
	46%

	Dual duplexer
	30
	11
	21
	70%


[bookmark: _Ref68107114]Table 1: Duplexer options comparison for option B1

Options B2
The option B2 would keep the same lower edge frequency edge than Band n71, which will ease coexistence with the services allocated to lower frequencies, most of them have already been studied for band n71 ([3]). Also, the new band will not overlap the Radio Astronomy services.
Following Figure 3 shows how to enable both single and split duplexer approach.
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[bookmark: _Ref61103574]Figure 3: Option B2 - Full and split duplexer architecture

Table 2 compares the different B2 options, giving the Gap/bandwidth ratio for each option.
	Duplexer type
	BW
(MHz)
	Band gap
(MHz)
	Duplexer Gap
(MHz)
	Gap / BW ratio

	Single duplexer
	40
	6
	6
	15%

	Dual duplexer
	35
	6
	11
	31%

	Dual duplexer
	30
	6
	16
	53%


[bookmark: _Ref68107126]Table 2: Duplexer options comparison for option B2

The main drawback with option B2 is the short duplex gap distance of 6 MHz in between UL and DL, which would make the single duplexer approach very challenging, while a dual duplexer would be more realistic. However, minimum requirements for the APT600 MHz band could be slightly relaxed to facilitate implementation of single 40 MHz filter solutions in the future -- if ever within filter capability reach -- whilst not jeopardizing UE-UE coexistence and not unduly relaxing the output power requirement. 
Compliance with the standard -50 dBm/MHz requirement in the APT 600 DL band is perhaps challenging, a relaxation to e.g. -40 dBm/MHz could be considered if the filter roll-off is not adequate. Moreover, the lower tolerance of the output power requirement at the lower part of the TX band should be increased to +2/-2.5 dB in line with that of B71 to facilitate TX filter design for APT600. Nonetheless, it is recognized that achieving sufficient TX-RX rejection is still challenging for a 40 MHz implementation for both options (RX rejection at TX must also be considered).
Coexistence with B28 was also mentioned as a possible problem ([5]). Indeed, for UL CA band combinations with two UL, there would IMD3 problems and the proximity of the APT600 and B28 filters would not allow simultaneous TX operation (passband degradation due to mutual coupling). However, these are problems for both B1 and B2 in case UL CA with B28 is considered, a challenging band combination at any rate.

On the other hand, on top of the coexistence benefits mentioned before, selecting option B2 should help UEs already supporting band n71 to also support this new band with limited design impacts and/or restrictions. Option 1 would require at least one 35 MHz filter in a split-duplexer arrangement for support of B71 requirements but is on the other hand an easier option for a full-band 40 MHz option. Indeed, selecting an option is a choice between facilitated broadcast/RAS coexistence and compliance with B71 requirements easier for option B2 and the possibility of a simplified future UE designs with a single 40 MHz filter (more) feasible for option B1. 
Proposal1: Consider frequency arrangement option B2 for the new 600MHz band. 
The baseline for requirements could be the 2 x 30 MHz that is less challenging than a 35 MHz filter, support of dual duplexer is already an increase of UE implementation complexity.
Proposal 2: the bandwidth support and performance requirements should be based on a 2 x 30 MHz split duplexer with due allowance to facilitate implementation of a single 40 MHz filter.
This would allow a maximum bandwidth of 30 MHz and 20 MHz (the size of the overlap) without any constrains on the NR-ARFCN, which is why one of B1 or B2 should be selected.
Conclusion
In this contribution, we evaluate the 2 options B1 and B2 proposed by APT, looking at pros and cons of both options and proposing a split duplexer approach. We made following proposals:
Proposal1: Consider frequency arrangement option B2 for the new 600MHz band. 
Proposal 2: the bandwidth support and performance requirements should be based on a 2 x 30 MHz split duplexer with due allowance to facilitate implementation of a single 40 MHz filter.
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