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1 Introduction
[bookmark: OLE_LINK65][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70]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]. In the objective of SI, there are questions on the antenna parameters asked by WP5D.
[bookmark: OLE_LINK228][bookmark: OLE_LINK229][bookmark: OLE_LINK167][bookmark: OLE_LINK168]In this contribution we provide our view on the pre-set sub array tilt parameter.
2 Discussion
In the WP5D LS, there are serval comment/questions on the AAS antenna parameter pre-set sub array:
[bookmark: OLE_LINK165][bookmark: OLE_LINK2]“i)	The pre-set sub array tilt is understood as a parameter (a pre-tilt within the elements combined to form a sub array) that is used to focus the main beam below the boresight where a base station is intended to serve its UEs, similarly to the mechanical downtilt. Noticing that the mechanical downtilt of the BS antenna is environment (urban/suburban/rural) dependent, WP5D welcomes further confirmation whether the preset sub-array downtilt varies with the environment or not, what would be the range of values for this parameter and the associated environments and if multiple set of configurable preset sub-array downtilt per BS is foreseen in the future.”
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Table 1-1: Extended AAS model 
	Description
	Equation

	Peak normalized element radiation pattern
	


	Peak gain normalized element radiation pattern
	

	[bookmark: OLE_LINK226]Sub-array excitation
(Note 1)
	

	Sub-array radiation pattern
(Note 1)
	
, where


	Array excitation
	
Where M and N is corresponding to (Row × Column) in Table 1-2, row 1.6.

	Composite array radiation pattern
	[bookmark: _Hlk162449595]For sub-array structures:

For element structures:


, where

Where M and N is corresponding to (Row × Column) in Table 1-2, row 1.6.

	Note 1: it is only applicable for sub-array structures



Pre-set sub-array down-tilt () is a parameter used for setting the Sub-array excitation in the extended AAS model as in above Table.
[bookmark: OLE_LINK230][bookmark: OLE_LINK227]In the current product design, pre-set sub-array down-tilt is a fixed parameter for an AAS base station. It is designed to tilt main beam of the sub-array to the intended coverage. Normally it uses passive circuits (e.g. transmission line) to design the needed phase of each radiated element within a sub-array. Hence the pre-set sub-array down-tilt does not vary with the environment. Meanwhile deployment configuration such as mechanical down-tilt is environment dependent, i.e. the performance can be further optimized for a specific environment by adjusting the mechanical down-tilt. Hence there is no need to design configurable sub-array down-tilt, which need to introduce additional RF component such as high power phase shifter, meaning higher cost and large size.

3	Conclusion
In this contribution we provide our proposal on the pre-set sub array tilt parameter for LS reply.
Proposal 1: It is proposed to rely WP5D with following text on pre-set sub-array
[bookmark: OLE_LINK231][bookmark: OLE_LINK232]In the current product design, pre-set sub-array down-tilt is a fixed parameter for an AAS base station. It is designed to tilt main beam of the sub-array to the intended coverage. Normally it uses passive circuits (e.g. transmission line) to design the needed phase of each radiated element within a sub-array. Hence the pre-set sub-array down-tilt does not vary with the environment. Meanwhile deployment configuration such as mechanical down-tilt is environment dependent, i.e. the performance can be further optimized for a specific environment by adjusting the mechanical down-tilt. Hence there is no need to design configurable sub-array down-tilt, which need to introduce additional RF component such as high power phase shifter, meaning higher cost and large size.
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