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1.
Introduction
RAN#83 approved work item for n259 and WI stated the boundaries for the band as 39.5 to 43.5 GHz. In this paper we focus on the two objectives: “to define transmitter and receiver characteristics requirements for the UE (38.101-2) and determine the lower limit of Band n259 if lower than 39.5 GHz.”   
2. 
Discussion
2.1
Lower limit of the n259

The allocations in the WI [1] stated multiple regions recognised the 40 GHz band potential for IMT usage. Figure shows illustration of what is written in the WI. It not sure what are these statements in the WI since atleast US FCC allocations is same as band n260.

[image: image1.emf]n260

n259

43.5

C

40

39.5

37 42.5

40.5

B A

IMT candidates

C B A

APT (Asia-Pacific)

C B

ASMG (Arab)

C B

CEPT (Europe)

C B A

CITEL (US, Canada, Brazil)

C B A RCC (Russia)

C B A ATU(Africa)

GHz


Figure 1. Potential allocations in different regions 

WI [1] has an objective for studying lower edge:

“The lower limit of the band will be further analysed and decided by considering spectrum allocations in different regions, operator demands and RF implementation but should not exceed 39.5 GHz.” 
The limit of 39.5 GHz indeed seems strange since it does not align with anything presented in the WI. WI justifies this number by statement:

“A partial overlap with Band n260 is beneficial for it allows a contiguous assignment of at least one NR carrier across the n259 and n260 upper and lower band edges. A width of overlap in multiples of 500 MHz would align with the block allocations used the allocation table of the Radio Regulations (ITU-R) for the 40 GHz range.” 

What does this 500 MHz block size overlap really enables is unclear. 

Observation 1: The motivation for the selection of the lower limit of 39.5 GHz for n259 is unclear

Further in the objective part:

“Band n259, covering at least the range 39.5-43.5 GHz taking into account the potential benefit of an overlap with Band n260. “  
It seems concurrent operation with n260 is behind this selection of the limit 39.5 GHz. Possibly inter-band CA operation between n259 and n260 is planned and there was also an approval of WI [4] that included inter band CA for FR2. It is unclear how inter-band CA can be defined for partially overlapping bands so perhaps some discussion on the lower limit is needed and overall plan for spectrum usage is needed. We can identify two approaches: 
1) Define limit to be 40 GHz and then plan for synchronous inter-band CA between n259 and n260
2) Define lower limit to be 37 GHz and enable intra-band CA. 

Option 1 enables more flexibility and if the UE implements inter-band CA with independent receivers any allocation pair can be aggregated.

Option 2 is more straight forward in terms of CA definition but it maybe difficult to define frequency separation classes to enable full 6.5 GHz width of the band so some limitations for separation of the allocations may apply. In this case also the beam forming may suffer if CC in the edge of the contains the SSB to be used for DL reference.
Third option is keep the 39.5 GHz limit but then any concurrent operation on other sides of the lower limit must be specified with exceptions for UE performance. Also requirements for the network deployments need to be carefully defined since example blocking requirements cannot be specified for UE since bands are overlapping and so being deployments on these two bands must be synchronous where ever deployments are in same area. 

RAN4 has not started the discussion on inter-band CA and UE reference architecture is not known. To solve the concurrence issue more information is needed on what can be assumed for the inter band CA assumptions in the UE. 

Observation 2: RAN4 does not understand FR2 inter-band CA requirements enough to conclude how to enable concurrent operation between n260 and n259

2.2
RF Parameters for n259

To put the lower limit discussion aside, lets assume the 39.5 GHz is the lower limit. In RAN4 meeting predating the plenary, there was a proposal to extend the same requirements from n260 to cover also n259 [2]. This kind of conclusion maybe a little premature since the agreed band is at higher frequency than any other and it is wider in relative bandwidth that n260 in the same frequency range. The problem with PA efficiency and antenna passband brought up earlier in [4]. Table 1 lists relative bandwidths and a “Difficulty Factor” defined as highest operating frequency and relative bandwidth. 
Table 1. Operating bands for FR2 and relative bandwidths

	Operating Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode
	Relative Bandwidth (%)
	Difficulty factor

	
	BS receive
	BS transmit
	
	
	

	
	UE transmit
	UE receive
	
	
	

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	
	
	

	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	TDD
	10.7
	316

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD
	12.6
	345

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD
	7.8
	312

	n261
	27500 MHz
	–
	28350 MHz
	27500 MHz
	–
	28350 MHz
	TDD
	3.0
	86

	n259
	39500 MHz
	–
	43500 MHz
	39500 MHz
	–
	43500 MHz
	TDD
	9.6
	419


From Table 1 we can see that the newly defined band is 30 % more challenging than the n260. 

Observation 3: Newly defined band n259 with the limits written in the WI is the most challenging band in terms RF design.
2.3 Proposals for the workplan

The lower edge of the band should be defined first before agreeing requirements for the band. 
Proposal 1: Lower limit of the band should be concluded before agreeing any other requirement
To conclude a proper lower limit the concurrence requirements between n260 and n259 should be understood and lower limit should be defined that in mind.

Proposal 2: Selection of lower limit for n259 should enable concurrent operation (CA) with existing allocation for n260.

Conclusion
Proposal 1: Lower limit of the band should be concluded before agreeing any other requirement
Proposal 2: Selection of lower limit for n259 should enable concurrent operation (CA) with existing allocation for n260.
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