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1. Introduction
During RAN1 #56bis and #57 meetings, there were two contributions [1] and [2] proposed for LTE link budget methodology and results for ITU submission, based on which the TP template of link budget [3] is agreed in RAN1#57bis.

However, some notable issues were found in [3], which are briefly described below: 1) The antenna configurations at base station are not consistent for downlink and uplink (DL 2x2 vs. UL 1x4); 2) some items do not distinguish between control channel and data channel which may result in some confusions; and 3) some potential typo and calculation errors exist. The detailed descriptions on the above issues are given in section 2.
This paper therefore proposes to use UL 1x2 to make the BS antenna configuration consistent with DL, and provides the LTE FDD link budget text proposal for ITU-R submission template with the corrections and modification to [3]. 
2. Some issues on link budget analysis                                                           
This section gives a detailed description on the notable issues in [3].
1) It is noted that in [3] the antenna configuration of 2 antennas at BS is assumed in DL while 4 antennas at BS is assumed in UL. To make the LTE self-evaluation for ITU submission more confident, it’d be good to make sure the consistence in the DL and UL assumptions. Therefore the UL 1x2 is recommended to be included in the link budget analysis, as a replacement or in addition to the UL 1x4 link budget analysis.
2) Some remarks are recommended on the items that appear same for control channel and data channel in [3] but indeed differ between data channel and control channel. Such items are listed in Table 1.

Table 1 Remarks requiring items in [3]

	Item
	Description

	(16) Total noise plus interference density
	This value is related to the IoT which may be different between data channel and control channel.

	(17) Occupied channel bandwidth
	In LTE UL systems, this value differs between data channel and control channel (recall that control channel only occupies the side bands of e.g. 10PRBs).

	(18) Effective noise power for control channel
	This value is related to the channel bandwidth, i.e., item (17).

	(25) Shadow fading margin
	This value is related to cell area reliability, which differs between data channel and control channel. For example, in [2], the cell area reliability of control channel is set to 95% and that of data channel to 90%.


3) During the calibration of [3], some potential typo and calculation errors are found, which are listed in Table 2.
Table 2 Potential typo error and calculation errors in [2,3]
	Table
	Item
	Type
	Description
	Remarks

	Table 2
	(18) Effective noise power
	Calculation error
	The UL value should be -104, instead of -101. Further, item title should exactly read “Effective noise power for data channel” according to the spread sheet attached in [2]. In [2], the value was computed according to “(16a) Total noise plus interference density for control channel”, which should be according to total noise plus interference density for data channel.
	

	Table 2
	(22b) Receiver sensitivity for data channel
	Typo error
	The DL value should read -96 instead of -98, and the UL value should read -105 instead of -113, where the wrong values are obviously a copy of item 22(a).
	

	Table 2
	(23b) Hardware link budget for data channel
	Typo error
	The DL value should read 151 instead of 153, and the UL value should read 145 instead of 153, where the wrong values are obviously a copy of item 23(a).
	

	Table 2
	(29b) Available path loss for data channel
	Calculation error
	The UL value should be 122 instead of 119.
	Consequence of the error of (18).

	Table 2
	(30b) Maximum range for data channel
	Calculation error
	The UL value should be 259.3 instead of 214.8.
	Consequence of the error of (18).

	Table 2
	(31b) Coverage Area for data channel
	Calculation error
	The UL value should be 2.11E+05 instead of 1.45E+05.
	Consequence of the error of (18).

	Table 3
	(18) Effective noise power
	Calculation error
	The UL value should be -104, instead of -101.
	The same reason as that in Table 2.

	Table 3
	(22b) Receiver sensitivity for data channel
	Calculation error
	The UL value should be -105 instead of -102.
	Consequence of the error of (18).

	Table 3
	(23b) Hardware link budget for data channel
	Calculation error
	The UL value should be 145 instead of 142.
	Consequence of the error of (18).

	Table 3
	(29b) Available path loss for data channel
	Calculation error
	The UL value should be 121 instead of 118.
	Consequence of the error of (18).

	Table 3
	(30a) Maximum range for control channel
	Calculation error
	The DL value should be 715.3 instead of 853.5. And the UL value should be 574.8 instead of 685.9. Herein the values refer to the NLoS scenario. In [2], however, both values were computed according to the available path loss of LoS scenario. In addition, the corrected value is based on corrected item (18).
	

	Table 3
	(30b) Maximum range for data channel
	Calculation error
	The DL value should be 694.5 instead of 736.6. And the UL value should be 385.3 instead of 342.5. Herein the values refer to the NLoS scenario. In [2], however, both values were computed according to the available path loss of LoS scenario. In addition, the corrected value are based on corrected item (18).
	

	Table 3
	(31a) Coverage Area for control channel
	Calculation error
	The DL value should be 1.61E+06 instead of 2.29E+06. And the UL value should be 1.04E+06 instead of 1.48E+06.
	Consequence of the error of (30a).

	Table 3
	(31b) Coverage Area for data channel
	Calculation error
	The DL value should be 1.52E+06 instead of 1.70E+06. And the UL value should be 4.66E+05 instead of 3.69E+05.
	Consequence of the error of (30b).

	Table 4
	(18) Effective noise power
	Calculation error
	The UL value should be -104, instead of -101.
	The same reason as that in Table 2.

	Table 4
	(22b) Receiver sensitivity for data channel
	Calculation error
	The UL value should be -105 instead of -102.
	Consequence of the error of (18).

	Table 4
	(23b) Hardware link budget for data channel
	Calculation error
	The UL value should be 145 instead of 142.
	Consequence of the error of (18).

	Table 4
	(29b) Available path loss for data channel
	Calculation error
	The UL value should be 119 instead of 116.
	Consequence of the error of (18).

	Table 4
	(30b) Maximum range for data channel
	Calculation error
	The UL value should be 1096.2 instead of 916.7.
	Consequence of the error of (18).

	Table 4
	(31b) Coverage Area for data channel
	Calculation error
	The UL value should be 3.77E+06 instead of 2.64E+06.
	Consequence of the error of (18).

	Table 5
	(18) Effective noise power
	Calculation error
	The UL value should be -104, instead of -101.
	The same reason as that in Table 2.

	Table 5
	(22b) Receiver sensitivity for data channel
	Calculation error
	The UL value should be -105 instead of -102.
	Consequence of the error of (18).

	Table 5
	(23b) Hardware link budget for data channel
	Calculation error
	The UL value should be 145 instead of 142.
	Consequence of the error of (18).

	Table 5
	(29b) Available path loss for data channel
	Calculation error
	The UL value should be 119 instead of 116.
	Consequence of the error of (18).

	Table 5
	(30b) Maximum range for data channel
	Calculation error
	The UL value should be 583.9 instead of 488.3.
	Consequence of the error of (18).

	Table 5
	(31b) Coverage Area for data channel
	Calculation error
	The UL value should be 1.07E+06 instead of 7.49E+05.
	Consequence of the error of (18).


3. Conclusions
Some notable issues were found in the agreed TP [3], as described in the above sections. Accordingly, it is proposed to do the following modifications of the link budget analysis based on [3], with the text proposal as attached for LTE FDD RIT for ITU-R submission template.
· It is recommended to do UL 1x2 link budget analysis instead of UL 1x4, to keep the BS antenna configuration consistent between UL and DL.
· The link budget text proposals of LTE FDD for ITU-R submission template is given in the attached document, where the DL values are stuck to the agreed ones in[3] with the corresponding corrections, and the UL values are based on the new SINR requirements for UL 1x2.
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