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Introduction

In last RAN1 meetings, HeNB power setting solutions without backhaul coordination were agreed as one of baseline solutions in [1]. RAN1 sent LS to RAN4 to ask discussion based on the RAN1 agreement in [2]. In this contribution, we explain the agreement in RAN1 and propose a draft CR to TS36.104. 

Background
In last RAN1 meetings, HeNB power setting solutions without backhaul coordination were agreed as one of baseline solutions for interference mitigation in MeNB-HeNB scenario.

· Macro-Femto: 
· Baseline

· No backhaul coordination (X2, S1)

· Reflects RAN3 status
· Time-domain/power setting solutions 
· Support for restricting RLM/RRM/CSI measurements at the Rel-10 UE to certain resources 

Currently, two HeNB power setting solutions have been proposed in [1], [2] as following;
1. HeNB power setting based on strongest receiving power of MeNB at the HeNB [1]

2. HeNB power setting based on HeNB -> MUE Path loss [2]
As the specification impacts and the necessary parameters of HeNB power setting without backhaul coordination were analyzed in [3], [4], the necessary parameters for each HeNB power setting solution are,
1. HeNB power setting based on strongest receiving power of MeNB at the HeNB
   In this solution, the HeNB transmission power is set based on the received DL power from strongest co-channel MeNB. Therefore, the necessary parameter is; 

- Received MeNB DL power measured by HeNB

2. HeNB power setting based on HeNB -> MUE Path loss
    In this solution, the HeNB transmission power is set based on both the received DL power from strongest co-channel MeNB and the path loss between the nearest MUE and the HeNB. The path loss could be estimated from the received UL power measured by the HeNB. Therefore, the necessary parameters are; 

- Received MeNB DL power measured by HeNB

    - UL reception power measured by HeNB

Discussion
In this section, we discuss the specification impacts based on the list in previous section. At first, we could consider at least three alternatives for the description of the HeNB power setting solutions.

    [Alt1] Nothing is described in the specifications.

             =>Behaviour of the HeNB power setting solutions should be implementation matter

    [Alt2] Definition of only measurement parameters is described.

             =>New definition should be added only to TS36.214 (and TS36.133)

    [Alt3] Definition of both measurement parameters and HeNB power setting detail are described.

             =>New definition should be added to several TS specifications

When multi-vendor HeNBs deployment is considered, the HeNB power setting algorithm should be aligned in order to achieve efficient interference mitigation. Therefore, [Alt3] would be preferred. The procedure of HeNB power setting algorithm could be defined in TS36.104, TS36.133 and TS36.141. However, since the HeNB power setting solutions are optional behaviours for interference mitigation, modification impacts for existing description of essential behaviour in TS36.213 section5.2 should be avoided. Therefore, the HeNB power setting algorithm should be defined in TS36.104 and TS36.141 rather than the definition in TS36.213. On the other hand, as listed in previous section, the HeNB has to measure some parameters (e.g. received MeNB power) for the HeNB power setting solutions. As the first alternative definition, the parameters could be defined in TS36.214 for the definition of the parameters and in TS36.133 for the requirement of the parameters. As the second alternative definition, the capabilities of HeNB measurements could be described in TS36.104 and the requirements/conformance test of the measurement parameters could be defined in TS36.141. Since specification impacts should be minimized, we prefer the second alternative which the HeNB measurement capabilities are defined in TS36.104 and 36.141. As the result of above discussion, we propose following specifications should be modified; 
Proposal:  TS36.104: Definition of HeNB power setting procedure

TS36.141: Definition of conformance test corresponding to the description of TS36.104

In addition to the above explanation, we propose a draft CR to TS36.104 to define the HeNB power setting solutions without backhaul coordination. A CR to TS36.141 will be prepared based on the agreed CR to TS36.104.
Conclusion
In this contribution, we listed the necessary parameters/actions for the HeNB power setting solutions and discussed specification impacts. Furthermore, we suggested defining the HeNB power setting detail in order to achieve efficient interference mitigation in multi-vendor HeNBs deployment scenario. As the result of the discussion, we propose following specifications should be modified;

Proposal:  TS36.104: Definition of HeNB power setting procedure

TS36.141: Definition of conformance test corresponding to the description of TS36.104
In addition to the above explanation, we propose a draft CR to TS36.104 to define the HeNB power setting solutions without backhaul coordination. 

Reference
[1] R1-10xxx, “Report of 3GPP TSG RAN WG1#62”, RAN1

[2] RP-100708, “LS on eICIC progress in RAN1”, RAN1

[3] R1-104536, “Specification impacts of the HeNB power setting schemes”, NEC
[4] R1-104463, “Autonomous Power Setting for HeNB Cells”, 
Nokia　Siemens　Networks,　Nokia
3GPP TSG- RAN WG4 Ad hoc Meeting #10-04                                         
(
R4-10xxxx
Xian, China, 11 – 15 October 2010
	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.104 
	CR
	 
	(

rev
	
	(

Current version:
	10.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Introduction of HeNB power setting solutions without backhaul coordination

	
	

	Source to WG:
(

	NEC

	Source to TSG:
(

	R4

	
	

	Work item code:
(

	EICIC_LTE-Core
	
	Date: (

	11/10/2010

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-10

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	The CR aims to clarify Home BS behavior of Home BS power setting without backhaul coordination in order to mitigate interference from Home BS to Macro UE

	
	

	Summary of change:
(

	The behaviour of Home BS power setting without backhaul coordination is added to Section6.2

	
	

	Consequences if 
(

not approved:
	Home BS may not mitigate interference from Home BS to Macro UE

	
	

	Clauses affected:
(

	2, 6.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	X
	
	 Test specifications
	36.141

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

[16]
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6.2
Base station output power

6.2.4
Home BS output power for adjacent E-UTRA channel protection

The Home BS shall be capable of adjusting the transmitter output power to minimize the interference level on the adjacent channels licensed to other operators in the same geographical area while optimize the Home BS coverage. These requirements are only applicable to Home BS. The requirements in this clause are applicable for AWGN radio propagation conditions.

The output power, Pout, of the Home BS shall be as specified in Table 6.2. 4-1 under the following input conditions:

-
CRS Êc, measured in dBm, is the Reference Signal Received Power per resource element on one of the adjacent channels present at the Home BS antenna connector for the Reference Signal received on the adjacent channels. For CRS Êc determination, the cell-specific reference signal R0 according TS 36.211 [3] shall be used. If the Home BS can reliably detect that multiple TX antennas are used for transmission on the adjacent channel, it may use the average in [W] of the CRS Êc on all detected antennas.  

-
Ioh, measured in dBm, is the total received power density, including signals and interference but excluding the own Home BS signal, present at the Home BS antenna connector on the Home BS operating channel. 

In case that both adjacent channels are licensed to other operators, the most stringent requirement shall apply for Pout. In the case when one of the adjacent channels is licensed to an E-UTRA operator while the other adjacent channel is licensed to an UTRA operator, the more stringent requirement of this subclause and subclause 6.2.3 shall apply for Pout. In case the Home BS’s operating channel and both adjacent channels are licensed to the same operator, the requirements of this clause do not apply. 

The input conditions defined for the requirements in this section are specified at the antenna connector of the Home BS. For Home BS receivers with diversity, the requirements apply to each antenna connector separately, with the other one(s) terminated or disabled. The requirements are otherwise unchanged. For Home BS(s) without measurement capability, a reference antenna with a gain of 0 dBi is assumed for converting these power levels into field strength requirements.

Table 6.2. 4-1: Home BS output power for adjacent operator E-UTRA channel protection

	Input Conditions
	Output power, Pout

	Ioh > CRS Êc + 
[image: image1.wmf](

)

RB

sc

DL

RB

N

N

×

×

10

log

10

+ 30 dB

and CRS Êc ≥  -127dBm
	≤ 10 dBm

	Ioh ≤  CRS Êc +  
[image: image2.wmf](

)

RB

sc

DL

RB

N

N

×

×

10

log

10

+ 30 dB

and CRS Êc ≥ -127dBm
	≤ max(8 dBm, min(20 dBm,  CRS Êc + 
[image: image3.wmf](

)

RB

sc

DL

RB

N

N

×

×

10

log

10

 + 85 dB))


Note 1: 
The Home BS transmitter output power specified in Table 6.2. 4-1 assumes a Home BS reference antenna gain of 0 dBi, an target outage zone of 47dB around the Home BS for an UE on the adjacent channel, with an allowance of 2 dB for measurement errors, an ACIR of 30 dB, an adjacent channel UE Ês/Iot target of -6 dB and the same CRS Êc value at the adjacent channel UE as for the Home BS.

Note 2: 
For CRS Êc < -127dBm, the requirements in subclauses 6.2.1 and 6.2.2 apply.

Note 3:
The output power Pout is the sum transmit power across all the antennas of the Home BS, with each transmit power measured at the respective antenna connectors. 

Note 4:
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 is the number of downlink resource blocks in the own Home BS channel. 

Note 5:
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6.2.x
Home BS output power setting for E-UTRA channel protection
The Home BS should be capable of adaptive the Home BS output power to minimize the interference level on the co-channel deployment in the same geographical area while optimize the Home BS coverage. These requirements are only applicable to Home BS.  The requirements in this clause are applicable for AWGN radio propagation conditions. 

The Home BS output power, Pout, of the reference signal should be as specified in Table 6.2.x-1 under the following input condition:
-
CRS Êc, measured in dBm, is the Reference Signal Received Power per resource element present at the Home BS antenna connector received from the strongest co-channel surrounding BS. For CRS Êc determination, the cell-specific reference signal R0 according TS 36.211 [3] shall be used. If the Home BS can reliably detect that multiple TX antennas are used for transmission on the strongest co-channel surrounding BS, it may use the average in [W] of the CRS Êc on all detected antennas.  
Table 6.2.x-1: Home BS output power setting for E-UTRA channel protection
	Input Conditions
	Output power, Pout

	CRS Êc ≥ -127dBm
	≤ max(min(CRS Êc + β, 20dBm), 0dBm)


Note1: β is offset of the HeNB output power of the reference signal, which can be set as the estimated value as specified in formula (x).
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Where β_o is a predetermined power offset value (typical value range: 0-30dB). Ptx_f is the UL transmit power for both Macro UE and Home BS as a UE calculated at the Home BS by the DL propagation loss from the surrounding BS to the Home BS utilising the reception power measurement. Prx_f is measured UL received interference power by the Home BS as defined in [16]. βmax/βmin is the maximum/minimum value of the β (typical value: βmax 100dB,  βmin 0dB).
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