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1 Introduction
[bookmark: OLE_LINK65][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK220][bookmark: OLE_LINK221]Working Party 5D is seeking information on IMT parameters for the frequency bands 4 400-4 800 MHz, 7 125-8 400 MHz and 14.8-15.35 GHz [1]. In the last plenary (RAN#103) the Study on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz was approved [2].
–	4 400-4 800 MHz;
–	7 125-8 400 MHz; and
[bookmark: OLE_LINK46][bookmark: _Hlk163496059]–	14.8-15.35 GHz.
[bookmark: OLE_LINK248][bookmark: OLE_LINK249]In the last RAN4 meeting, the way forward for the 7125-8400 MHz and 14.8-15.35 GHz was agreed in [3]
In this contribution we provide our views on the open issues from the WF [3].
2 Discussion
2.1	Deployment scenarios
The WF had the following options:
· Option 1: Follow 38.921
· Indoor 20m ISD
· [0.2 - 0.45]km Urban
· [<=0.9]km sub-urban
· Option 2: 38.803 FR2 assumptions
· Indoor
· Dense Urban
· Urban macro
· Other options such as smaller ISD not precluded depending on antenna array assumptions
The mid-band 7-15 GHz is expected as golden centimetre bands for future cellular networks. Urban Macro scenarios are the ones to be studied. And based on the previous experience, the ACIR required for Macro cells are more critical than that for indoor cells. It is proposed to follow TR 38.921 to study urban macro scenarios as in Table 2.1-1.
Table 2.1-1: Single operator layout for urban macro
	Parameters
	Values
	Remark

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	 

	Inter-site distance
	0.45 km (urban) (Note 1)
0.9 km (suburban)
	Based on cell range:
0.3 km (urban)
0.6 km (suburban)

	BS antenna height
	20 m (urban)
25 m (suburban)
	 

	UE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor UE ratio
	20%
	

	
	Low/high penetration loss ratio
	50% low loss, 50% high loss
	 

	
	LOS/NLOS
	LOS and NLOS
	

	
	UE antenna height
	Same as 3D-UMa in TR 36.873
	 

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	35 m
	 

	Channel model
	UMa
	

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	 



Proposal 1: It is proposed to follow TR 38.921 to study urban macro scenarios for the frequency range.

2.2	BS array size
The WF had the following options:
Issue 3-4 Initial views on BS array size 
· Option 1: 1024 elements
· Option 2: 2048 elements
· Option 3: Other sizes
Issue 3-5 Initial views on BS sub-array architecture
· Option 1: No sub-arrays
· Option 2: Sub array size 2
· Option 3: Sub array size 3
· Option 4: Sub-array size 4
· Option 5: Sub-array size 6
· Option 6: Sub-array size 8
· Option 7: Sub-array size 12 
The path loss increases by approximately 20 log f. larger path loss at higher frequencies mean that higher antenna gain is important to compensate the gap if comparable cell size are maintained. As shown in the table for examples of antenna array for different frequencies. The total radiated antenna elements is 192 For 2.6 GHz/3.5 GHz and 768 (4 times of 3.5GHz) for 7 GHz/8 GHz. It is expected more than 3k antenna elements may be needed.
Table 2.2-1: Examples of antenna array

	Frequency 
	2.6 GHz/3.5 GHz
	7 GHz/8 GHz
	15GHz example 1
	15GHz example 2

	Antenna configuration 
	3x4x8x2
	3x8x16x2
	16x4x32x2
	8x8x32x2

	NO. of PAs
	64T
	256T
	256T
	512T

	NO. of AEs
	192
	768
	4096
	4096

	Sub-array size
	3
	3
	16
	8



Proposal 2: it is proposed to consider 4096 antenna elements for Macro BS
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]There are some available options to implement larger the antenna arrays. One way is to increase the TRX port, e.g. 256 or 512 which can maximize the MIMO performance and the drawback is that the number of DAC for DL and ADC for UL need be increased which results in increased power consumption and cost. The other is to use sub-array with larger number of elements. The advantage is the simplicity and the drawback is that the narrower beamwidth may impact the performance. In the real design the two ways should be compromised. TR 38.820 predicts up to 128 element antennas including the polarization diversity do 8x8 arrays, as such it seems that predicted active TRX is 64 -128 driving those antennas. For 7 GHz/8 GHz the active TRX may be 128 or 256, and for 15 GHz the potential is 256 or 512. As such sub-array size could be 8 or 16.
[image: ]
Figure 2.2-1: Example RDN mappings
Proposal 3: sub-array size 16 is also be considered for Macro BS
3	Summary
This paper provides some discussion on simulation assumptions for range 14.8-15.35 GHz.
Proposal 1: It is proposed to follow TR 38.921 to study urban macro scenarios for the frequency range.
Proposal 2: it is proposed to consider 4096 antenna elements for Macro BS
Proposal 3: sub-array size 16 is also be considered for Macro BS
[bookmark: _GoBack]
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