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1 Introduction
The LS RP-200042 requests information on some new IMT frequency bands 6 425-7 025 MHz, 7 025-7 125 MHz and 10.0-10.5 GHz which are discussed in separate agenda item. But also consideration of parameters for existing bands, 470-694 MHz, 694‑960 MHz, 1 710-1 885 MHz, 1 885-1 980 MHz, 2 010-2 025 MHz, 2 110-2 170 MHz, 2 500‑2 690 MHz, 3 300-3 400 MHz, 3 600-3 800 MHz, 4 800-4 990 MHz some of which have been replied to in the past and many of which are covered by generic FR1 requirements.
This paper discusses our view on how best to respond on these frequencies. 
2 Discussion
The following frequencies requested can be grouped into a number of sub-categories:
Sub 1GHz: 	470-694 MHz, 694‑960 MHz, 
Approx. 2GHz:		1710-1885 MHz, 1885-1980 MHz, 2010-2025 MHz, 2110-2170 MHz, 2500‑2690 MHz, 
3 to 5GHz:	3300-3400 MHz, 3600-3800 MHz, 4800-4990 MHz
It can be noted that these frequencies are close to but do not align with existing 3GPP bands. As such it is difficult to know the intention behind the request. 
For example:
1710 to 1885 covers both the UL and DL of band n3 (FDD) as well as the SUL band n80and n86, 
1885 to 1980 is close to FDD band n2 but not exactly the same 
2010 to 2025 is the TDD band n34 
Etc
Whilst we can give generic responses based on similar frequencies within 3GPP we cannot fully understand out of operating band requirements etc when the bands listed are not 3GPP bands and we don’t clearly know if they are FDD or TDD bands for example
2.1 Sub 1 GHz
Whilst the AAS specification covers frequencies below 1GHz it is not thought likely that AAS will be widely used in these bands. If AAS system are used it is likely they will be hybrid systems without a large amount of beam forming technology. Due to the low frequencies the antenna size needed to construct narrow beams in prohibitive and hence MIMO with passive antenna systems is the most probable solution.
Any response should highlight this and typical parameters should be based on non-AAS systems.
For the original co-existence assumptions for these bands we have to look back to TR 36.942
2.2 Around 2GHz
As with sub 1 GHz for the non-AAS assumptions we have to look back to TYR 36.942.
The AAS simulation work was done assuming frequencies around 2GHz, and the goal was that a minimum equivalent protection and performance was offered.
Antenna definitions and assumptions are captured in TR 37.840 and TR 37.842. Initial investigations were on single column antennas of the same size as typical passive antennas with additional investigations of multiple column antennas up to 4 columns
2.3 Above 3GHz
Higher frequency operating bands which have been analysed since the original AAS work, the higher frequency (and hence smaller antenna) and the fact they are TDD has made them interesting for AAS. In general analysis has assumed larger antennas geometries with up to 8 columns.
Initial estimations used similar vertical definitions to the 2GHz antenna where the vertical gain was based on approx. 8 to 10 elements with a 0.9λ spacing. The wide spacing in the vertical dimensions leads top grating lobes that do not greatly degrade the mobile network, but can cause excessive interference to satellite if they are close in frequency. As such later responses have favoured maintaining the total vertical dimensions but using more elements at closer spacing to achieve it.

3 Requested information (tables)
3.1 IMT technology related parameters
The following parameters are requested in the form of a table:
TABLE 1 template 
IMT technology related parameters in [xx-yy] MHz 
	No.
	Parameter
	Comment

	1
	Duplex Method
	Not possible to say precisely as bands are not 3GPP bands, in general however 
Sub 1 GHZ are FDD
Around 2GHz are FDD
Above 3GHz are TDD

	2
	Channel bandwidth (MHz)
	As we don’t know the bands it is not possible to know the channel BW, but the FR1 CBW list can be quoted

	3
	Signal bandwidth (MHz)
	Quote FR1 BS and UE specs

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	Quote FR1 BS and UE specs as not frequency dependent

	4.2
	Spectral mask (dB)
	Quote FR1 BS and UE specs as not band dependent in most cases – as long as no special regulatory requirements are applied.

	4.3
	ACLR 
	These bands all have same FR1 requirements. Reference specs

	4.4
	Spurious emissions
	Based on regulatory requirements – quote the BS and UE spec.

	4.5
	Maximum output power
	We do not have a maximum output power for Wide area. We could quote eth power assumed in the simulation but it might be safer to avoid the implication there is a max power limit.

	4.6
	Average output power
	BS there is no difference, UE?

	
5
	Receiver characteristics
	

	5.1
	Noise figure (dB)
	All BS systems below 5GHz use the same assumption. UE? This is an assumption used to calculate the sensitivity requirement however it’s not a requirement. As such we should perhaps not put in list with requirements

	5.2
	Sensitivity (dBm)
	Use values in the BS and UE specs.

	5.3
	Blocking response 
	Same for all these frequencies use values in BS and UE specs

	5.4
	ACS 
	Same for all these frequencies use values in BS and UE specs

	5.5
	SINR operating range (dB)
	



3.2 Beamforming antenna characteristics for IMT
The following parameters are requested in a table:
Some points to note are, it does not differentiate between AAS and non-AAS.
Suggest we reply with minimum of 4 tables
· Sub 1GHz non-AAS
· Around 2GHz non-AAS
· Around 2GHz AAS
· Above 3GHz AAS
TABLE 2 template 
Beamforming antenna characteristics for IMT in [xx-yy] MHz 
	
	
	Comments

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	The antenna pattern is dependent on its definition below? Other than perhaps a general term “ passive” , “beam steering” , “isotropic” I am not sure what can be entered here

	1.2
	Element gain  (dBi)
	Depends on element spacing – mistakes have been made here in the past but we now have correct element gain and element BW figures for the selected spacing.
Note the row is element gain but there is a request for array ohmic loss. In 3GPP we usually include the ohmic loss in the element. If we use this approach then this should be element directivity

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	As stated with element gain this is fixed by the element spacing.

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	We use 30dB

	1.5
	Antenna polarization 
	Dual polarized, but co-existence usually looks at only 1 polarisation as a receiver can only receive 1 polarisation at a time.

	1.6
	Antenna array configuration (Row × Column)
	Depends on frequency and configuration:
For example for wide area:
Sub 1GHz treats antenna as single element with 12dBi gain (inc feeder loss) – Equivalent to approx. 4x1 array (0.9λ spacing)
Around 2GHz non-AAS – Initially 15dBi was assumed (with cable loss) but with ALU’s this has been increased to 17dBi, equivalent to approx. array [8 to 10]x1  (0.9λ spacing)
Around 2GHz AAS  - various antennas have been used but probably 8x4 (0.9λ x 0.5λ spacing) is most common
Above 3GHz - 16x8 (0.5λ x 0.5λ spacing)

	1.7
	Horizontal/Vertical radiating element spacing 
	As above

	1.8
	Array Ohmic loss (dB)
	2dB (note must be compatible with element gain/directivity)

	1.9
	Conducted power (before Ohmic loss) per antenna element 
	43 to 46 dBm

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	3 sector

	2
	Mobile station Antenna Characteristics 

	2.1
	Antenna pattern
	Isotropic, 0dBi

	2.2
	Element gain (dBi)
	N/A

	2.3
	Horizontal/vertical 3 dB beamwidth of single element (degree)
	N/A

	2.4
	Horizontal/vertical front‑to‑back ratio (dB)
	N/A

	2.5
	Antenna polarization
	N/A

	2.6
	Antenna array configuration (Row × Column)
	N/A

	2.7
	Horizontal/Vertical radiating element spacing 
	N/A

	2.8
	Array Ohmic loss (dB)
	?

	2.9
	Conducted power (before Ohmic loss) per antenna element 
	23 dBm



4 Summary
This paper looks at the request for information for frequencies which are inside the existing FR1 frequency range.
I can be noted that the bands requested do not clearly line up with 3GPP bands so exact answers cannot be given, only answers which are typical of those frequencies. In most cases the FR1 requirements below 5GHz are generic so answers can be given based on the BS and UE technical specifications.
IT is suggested that the responses for the antennas descriptions be separated into 4 categories:
· Sub 1GHz non-AAS
· Around 2GHz non-AAS
· Around 2GHz AAS
· Above 3GHz AAS
Some example for the wide area BS antennas have been given.
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