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1	Introduction
A Rel-14 Study Item was approved to introduce a new Power Class 2 for Band 41 with 26dBm maximum output power [1]. One objection of this SI is to study the impact of HPUE on BS blocking requirements. In this contribution, the impacts of HPUE on BS blocking requirements are analyzed and the related discussions are proposed to be included in the TR36.866.
2	Discussion
2.1 Impact of B41 HPUE on BS in-band blocking
In the current TS36.104 [2], in-band blocking requirements for B41 are specified based on different scenarios:
· Wide Area BS with interfering signal mean power level of -43dBm;
· Medium Range BS with interfering signal mean power level of -38dBm;
· Local Area BS with interfering signal mean power level of -35dBm;
· Home BS with interfering signal mean power level of -27dBm.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Due to the intention of HPUE is to enhance the uplink coverage and the current deployment status for B41, the Wide Area BS is the typical scenario to be chosen for evaluating the impact of HPUE on in-band blocking requirement. The existing requirement of -43dBm is a compromise between the 30dBm MOP and 24dBm MOP assumption in 36.942 under the worst MCL condition [3]. In order to check the B41 HPUE’s impact on BS the in-band blocking, co-existence studies in uplink for E-UTRA system are required. 
In RAN4 #76bis meeting, the system level simulation methodology and assumptions for coexistence study on new Band 41 UE power class supporting +26 dBm was approved in [4]. The power control (PC) settings are further discussed in RAN4 #77 meeting and the modified PC parameters are approved in [5]. In this contribution, this agreed simulation methodology and assumptions provided in Section 5.6.1 are reused for in-band blocking evaluation.
The CDF curves are provided for the total received interference power level in 20MHz bandwidth at the own system base stations in other system operating frequency (blocking scenario) from all other system terminals, using the agreed scenarios for urban, suburban and rural areas respectively (Figure 1 to Figure 4). In order to demonstrate the impact of HPUE, power class 2 and power class 3 UEs are assumed in the interfering system respectively for comparison. In order to observe directly, the values at 99.99% point of the CDF curves for the total received interference from Band 41 HPUE are captured in Table 1 for different scenarios and PC sets. As illustrated from Figure 1~4 and Table 1, it can be observed that 
- Negligible difference of the total received interference power level in 20MHz bandwidth at the own system base stations in other system operating frequency, between the scenarios with power class 2 and power class 3 UEs deployed in the interfering system.
- Table 1 shows that 99.99% of the total received interference levels are less than -43.9dBm which meets the current minimum BS in-band blocking requirement of -43dBm for Wide Area BS.
Therefore, it is proposed that B41 HPUE has no impact on the existing BS in-band blocking requirements.
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Figure 1. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Urban: ISD = 750m)
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Figure 2. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Suburban: ISD = 2.8km)
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Figure 3. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Rural: ISD = 6km)
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Figure 4. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Rural: ISD = 8km)


Table 1: 99.99% point of B41 eNB received blocking signal level from Band 41 HPUE
	
	Scenario
	Power control parameters
	Blocking for 99.99% probability

	B41 HPUE
	Urban: 
ISD = 750m
	1
	Gamma = 1, CLxile = 112dB
	-43.9dBm

	
	
	1’
	Gamma = 1, CLxile = 120dB
	-44.7dBm

	
	
	2
	Gamma = 0.8, CLxile = 137dB
	-56.4dBm

	
	Suburban:
ISD = 2.8km
	1
	Gamma = 1, CLxile = 136dB
	-46.7dBm

	
	
	2
	Gamma = 0.8, CLxile = 153dB
	-57.2dBm

	
	Rural:
ISD = 6km
	1
	Gamma = 1, CLxile = 120dB
	-54dBm

	
	
	2
	Gamma = 0.8, CLxile = 136dB
	-64.1dBm

	
	Rural:
ISD = 8km
	1
	Gamma = 1, CLxile = 125dB
	-55.1dBm

	
	
	2
	Gamma = 0.8, CLxile = 140dB
	-65.2dBm



2.2 Impact of B41 HPUE on BS out-of-band blocking
Among the existing operating bands specified in the current specification, the nearest BS receiver of FDD band adjacent to B41 is B30 with 181MHz distance between B41 UE TX and B30 BS RX. As for TDD band, the nearest BS receiver is B40 which is 96MHz away from B41 UE TX. Therefore, requirement for the out-of-band blocking level received at BS side due to B41 HPUE can be maintained as well as the B41 power class 3 UE, hence no additional BS out-of blocking requirement is introduced due to B41 HPUE.  
3 Proposal
It is proposed that the attached text proposal below is approved and included in TR36.866.
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TEXT PROPOSAL:

<start of text proposal >
[bookmark: _Toc427073332]5.7 Additional Coexistence Scenarios
5.7.1 The impact of B41 HPUE on BS blocking requirements
5.7.1.1 BS in-band blocking
In the current TS36.104 [2], in-band blocking requirements for B41 are specified based on different scenarios:
· Wide Area BS with interfering signal mean power level of -43dBm;
· Medium Range BS with interfering signal mean power level of -38dBm;
· Local Area BS with interfering signal mean power level of -35dBm;
· Home BS with interfering signal mean power level of -27dBm.
Due to the intention of HPUE is to enhance the uplink coverage and the current deployment status for B41, the Wide Area BS is the typical scenario to be chosen for evaluating the impact of HPUE on in-band blocking requirement. The existing requirement of -43dBm is a compromise between the 30dBm MOP and 24dBm MOP assumption in 36.942 under the worst MCL condition [3]. In order to check the B41 HPUE’s impact on BS the in-band blocking, co-existence studies in uplink for E-UTRA system are required. 
In RAN4 #76bis meeting, the system level simulation methodology and assumptions for coexistence study on new Band 41 UE power class supporting +26 dBm was approved in [4]. The power control (PC) settings are further discussed in RAN4 #77 meeting and the modified PC parameters are approved in [5]. In this contribution, this agreed simulation methodology and assumptions provided in Section 5.6.1 are reused for in-band blocking evaluation.
The CDF curves are provided for the total received interference power level in 20MHz bandwidth at the own system base stations in other system operating frequency (blocking scenario) from all other system terminals, using the agreed scenarios for urban, suburban and rural areas respectively (Figure 1 to Figure 4). In order to demonstrate the impact of HPUE, power class 2 and power class 3 UEs are assumed in the interfering system respectively for comparison. In order to observe directly, the values at 99.99% point of the CDF curves for the total received interference from Band 41 HPUE are captured in Table 1 for different scenarios and PC sets. As illustrated from Figure 1~4 and Table 1, it can be observed that 
- Negligible difference of the total received interference power level in 20MHz bandwidth at the own system base stations in other system operating frequency, between the scenarios with power class 2 and power class 3 UEs deployed in the interfering system.
- Table 1 shows that 99.99% of the total received interference levels are less than -43.9dBm which meets the current minimum BS in-band blocking requirement of -43dBm for Wide Area BS.
Therefore, it is proposed that B41 HPUE has no impact on the existing BS in-band blocking requirements.
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Figure 1. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Urban: ISD = 750m)
	[image: ]
PC set 1
	[image: ]
PC set 2


Figure 2. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Suburban: ISD = 2.8km)
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Figure 3. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Rural: ISD = 6km)
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Figure 4. CDF of B41 eNB received blocking signal from B41 power class 2 and power class 3 UEs (Rural: ISD = 8km)


Table 1: 99.99% point of B41 eNB received blocking signal level from Band 41 HPUE
	
	Scenario
	Power control parameters
	Blocking for 99.99% probability

	B41 HPUE
	Urban: 
ISD = 750m
	1
	Gamma = 1, CLxile = 112dB
	-43.9dBm

	
	
	1’
	Gamma = 1, CLxile = 120dB
	-44.7dBm

	
	
	2
	Gamma = 0.8, CLxile = 137dB
	-56.4dBm

	
	Suburban:
ISD = 2.8km
	1
	Gamma = 1, CLxile = 136dB
	-46.7dBm

	
	
	2
	Gamma = 0.8, CLxile = 153dB
	-57.2dBm

	
	Rural:
ISD = 6km
	1
	Gamma = 1, CLxile = 120dB
	-54dBm

	
	
	2
	Gamma = 0.8, CLxile = 136dB
	-64.1dBm

	
	Rural:
ISD = 8km
	1
	Gamma = 1, CLxile = 125dB
	-55.1dBm

	
	
	2
	Gamma = 0.8, CLxile = 140dB
	-65.2dBm



5.7.1.1 BS out-of-band blocking
Among the existing operating bands specified in the current specification, the nearest BS receiver of FDD band adjacent to B41 is B30 with 181MHz distance between B41 UE TX and B30 BS RX. As for TDD band, the nearest BS receiver is B40 which is 96MHz away from B41 UE TX. Therefore, requirement for the out-of-band blocking level received at BS side due to B41 HPUE can be maintained as well as the B41 power class 3 UE, hence no additional BS out-of blocking requirement is introduced due to B41 HPUE.  

<end of text proposal >
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