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1. Introduction
In RAN4#67 meeting, an issue was raised during a discussion for intra-band non-contiguous CA in [1] where the issue comes from the fact that the UE for intra band non-contiguous CA receiver would share one LNA, however,  would receive two different level of wanted signals. As a result, this large power difference would impact on UE receiver performance. Therefore, it is expected that this affects operators’ operationl policy such as how to deploy eNB. In this contribusion, we provide how large power difference is expected in the network and propose what RAN4 should solve for this issue in the future meetings.
2. Possible received power difference
Deployment scenario
First of all, it would be beneficial to identify possible CA deployment scenarios to derive possible received power difference. From this perspective, there are five CA deployment scenarios captured in Section J.1 in [2]. In this contribution, however, we select only scenario #4 as illusted in Figure 2-1 since it seems to produce larger power difference than the other scenarios.

Assumption 1: CA deployment scenario #4 in [1] is adopted.
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Figure 2-1: CA deployment scenario #4
Identify the case where received power difference becomes the largest
Next, we need to identify the case where received power difference becomes the largest between two cells in the Figure 2-1. Taking into account that small cells are possible to be located anywhere in the macro cells, it seems that the worst case would be when an UE is at the cell edge of a macro cell and closer to the center of a small cell as illustrated in Figure 2-2.
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When an UE is located at the cell edge ofa
Macro cell as well as closer to the center ofa
small cell, the received power difference would
become the largest.
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Figure 2-2: A case where received power difference becomes the largest between macro and small cells

How to derive the possible larget receved power difference with the deployment scenario

Firstly, it might be possible to derive the conclusion from data from field tests. The motivation of this contribution is, however, not accurately identify the largest received power difference but rather share extent of it with interested companies and discuss how to solve this issue if exists.

Therefore, we derive the possible largest received power difference by the following pathloss model captured in [3] for convenience. Note that the technical details are summarized in the Annex of this contribution.
· PL = 22.0log10(d) + 28.0 + 20log10(fc) 
· d [m]: distance between tranmistter and receiver.
· fc [GHz]: frequency
· Note the PL is valid when d is more than 10 m
Derived received power difference and its obvervation
Results of the possible largest received power difference derived by the pathloss model are summarized in the Table 2-1. Note that data comes from the condition that UE is located at cell edge of a macro cell where around received power of -130 dBm/15 kHz and at the distance of 10 m from the center of a small cell where a power level from a small cell is quite high.
	
	700 MHz
	1.8 GHz
	2.6 GHz
	3.5 GHz

	Received power from a small cell

(note: d = 10 m)
	-39 dBm/ 15kHz
	-47 dBm/ 15kHz
	-50 dBm/ 15kHz
	-52 dBm/ 15kHz

	Received power from a macro cell at the cell edge
	-130 dBm/ 15kHz

	received power difference
	91 dB
	83 dB
	80 dB
	77 dB


Table 2-1: possible largest received power difference for CA deployment scenario #4

From the results, it can be seen the difference ranged from around 77 to 91 dB is expected according to frequency. From an operator point of views, it would be significantly challenging to appropriately desing thier network for operating bands using intra band non-contiguous CA without recognizing the specification how much difference does not affect UE receiver performance and so on. Therefore, it is quite essential to identify the followings. 
· Proposal

· RAN4 clarifies

· Maximum received power difference which does not impact on UE reciver performance.
· This will be discussed in RF session in the future meegins.
· UE behaviour and receiver performance when the received power  which impacts on UE receiver performance is more than or equal to the above received power difference.
· For example, whether UE connecton with eNB is suddently disconnected right after receiving the large power diference or not and so on.
3. Conclusions
In this contribution, we discussed possible received power difference between a macro and small cell for deployment scenario #4. As a result, the following is generated.
· Conclusion: From around 77 to 90 dB gap is expected according to frequency.

· Proposal 1

· RAN4 clarifies

· Maximum received power difference which does not impact on UE reciver performance.
· This will be discussed in RF session in the future meegins.
· UE behaviour and receiver performance when the received power  which impacts on UE receiver performance is more than or equal to the above received power difference.
· For example, whether UE connecton with eNB is suddently disconnected right after receiving the large power diference or not and so on.
· Proposal 2: 

· According to the results of the Proposal 1, RAN4 specify a necessary specificationassociated with this issue.
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Annex A Pathloss model and associated parameters
Pathloss model and associated paramters
There are some pathloss models captured in Section B.1.2.1 in [2] where we seclect the pathloss model applied to both Urban Micro and Urban Macro for LOS for the following reasons.

· When it comes to deploying intra band non-contiguous CA for scenario #4, it is expected that the CA would be available to high traffic areas. In this sense, first, Urban Micro is selected. In addition, fortunately, as far as we consider not “NLOS” but rather “LOS”, the pathloss model between Urban Micro and Urban Macro is the same. As elaborated later, “LOS” is adopted in this contribution, thus, the pathloss model between Urban Micro and Urban Macro for LOS is the same. The model is captured in Table B.1.2.1-1 in [3].

· PL = 22.0log10(d) + 28.0 + 20log10(fc) 

· With respect to LOS or NLOS, since “LOS” condition can generate the worst case, i.e., the largest received power difference between Macro and Micro cells, “LOS” is selected.

The other associated parameters are summarized in Table ….

Table A-1: Pthloss model and its associated prameters
	
	Parameters
	remarks

	Scenario 
	Urban Macro and Urband Micro for LOS
	Table B.1.2.1-1 Summary table of the primary module path loss models in [3]

	Path loss [dB]
	PL = 22.0log10(d) + 28.0 + 20log10(fc) 
	

	Antenna gain + connector loss
	5 dBi
	Table A.2.1.1.2-3. Heterogeneous system simulation baseline parameters in [3]

	Total BS TX power
	1W/10MHz
	

	MS anttena gain
	0 dBi
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