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Discussion
Title:  Summary of Requirement Status for Home Node Study Item
The document uses TR 25.820 v0.1.0 as basis to capture the discussion on HNB requirement analysis.  This text was submitted for discussion in the HNB teleconference #4, September 2007, and revised based on the agreed deployment options and priorities.
Key input required:

· UL interference scenarios 

· Dense deployment HNB <> HNB interference scenarios

RF-related issues
The interference scenarios are dependent on the following deployment scenarios
A.   
Closed Dedicated Carrier, fixed Tx power limit [5 dBm].

B.   
Closed Dedicated Carrier, flexible Tx power limit  

C.   
Closed Co-channel, flexible Tx power limit.   
D.   
Closed Partial Co-Channel (Ref: R4-0701494)

E.   
Open (macro extension)

Interference Scenarios

Priority of the interference scenario investigations has been established as shown in Table 1
Table 1 Interference Scenarios
	Number
	Aggressor
	Victim
	Priority

	1
	UE attached to Home Node B
	Macro Node B Uplink
	yes

	2
	Home Node B
	Macro Node B Downlink
	yes

	3
	UE attached to Macro Node B
	Home Node B Uplink
	yes

	4
	Macro Node B
	Home Node B Downlink
	

	5
	UE attached to Home Node B
	Home Node B Uplink
	yes

	6
	Home Node B
	Home Node B Downlink
	yes

	7
	UE attached to Home Node B and/or Home Node B
	Other System
	

	8
	Other System
	UE attached to Home Node B and/or Home Node B
	

	9
	
	
	


Interference scenario depends on the deployment options

Deployment Option A
Interference scenario 1  UL HNB UE ( Macro

	Requirement Changes
	Status
	WG affected

	Receiver Sensitivity (for HNB)
	no clear argument yet to change from the local area spec.  Acknowledgement that desensitisation of the HNB receiver will potentially increase HNB UE interference on Macro
	RAN4

	Receiver Performance (for HNB)
	no clear argument yet to change from the local area spec.  Acknowledgement that poor relaxed performance of the HNB receiver will potentially increase HNB UE interference on Macro
	RAN4

	In band blocking tests
	no agreement.  
	RAN4

	UE power limits
	Only briefly addressed.  No protocol changes required
	RAN4

	
	
	


Interference scenario 2 DL HNB  ( Macro UE
	Requirement Changes
	Status
	WG affected

	Need for power mitigation mechanism.  Could be as simple as a setting a limit of 5 dBm Max output power.
	agreement that Adjacent Channel interference (uplink and downlink) still exists without some control or reduction of power.
	RAN4, RAN2

	Maximum transmit power dynamic range
	General agreement that the maximum transmit power must include lower values.  This will require a change to Primary CPICH Tx Power in TS 25.331, section 10.3.6.61
	RAN4, RAN2,

RAN1

	Electromagnetic Field protection.  Need for Radiated Power Tests
	Raised by Orange, no recorded objections
	

	
	
	


Interference scenario 3 UL Macro UE ( HNB

	Requirement Changes
	Status
	WG affected

	Receiver Sensitivity
	no clear argument yet to change from the local area spec.
	RAN4

	Receiver Dynamic Range
	no clear argument yet to change from the local area spec.
	RAN4

	Adjacent Channel Selectivity
	no clear argument yet to change from the local area spec.
	RAN4

	Receiver Performance (fading)
	general consensus on max user speed < 50 km/h;
	RAN4

	Receiver Performance (delay spread)
	50 m cell radius
	RAN4

	In band blocking tests
	no agreement.  
	RAN4

	
	
	


Interference scenario 4 DL Macro ( HNB UE

Interference scenario 5,6  HNB (( HNB
This deployment option is assumes a separate frequency is used with respect to the macro layer.  However, with respect to other HNB, co-channel interference must be considered.  Hence these scenarios are very similar to option A, except that a strong macro reference level is not likely to be present.
	Requirement Changes
	Status
	WG affected

	Receiver Sensitivity
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	Receiver Dynamic Range
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	Adjacent Channel Selectivity
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	In band blocking tests
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	UE power limits
	Only briefly addressed.  No protocol changes required
	RAN4

	
	
	


Deployment Options B
This is the highest priority, since it results in the worst case interference.  All requirements that are common to all scenarios will be considered in this section.

Interference scenario 1  UL HNB UE ( Macro

	Requirement Changes
	Status
	WG affected

	Receiver Sensitivity (for HNB)
	Stricter than option A
	RAN4

	Receiver Performance (for HNB)
	Stricter than option A
	RAN4

	In band blocking tests
	Stricter than option A
	RAN4

	UE power limits
	Stricter than option A
	RAN4


Interference scenario 2  DL HNB  ( Macro UE

	Requirement Changes
	Status
	WG affected

	Need for BTS to set transmit power based on local macro power.  
	Acknowledged that interference in closed system is too high, interference management mechanism required.  

Test Requirements?

OAM requirements?
	RAN4, RAN2,

RAN1?

	Definition of transmit power level 
	Relative to macro CPICH RSCP

Relative to macro CPICH Ec/Io

Relative to total RSSI

HNB dominance level 

W.r.t. dead zone caused.
	RAN4, RAN2,



	Hand In requirement for Interference mitigation
	General consensus that aspects of open system help in managing HNB interference scenarios.  Limited functionality must be considered.
	RAN2, RAN4

	
	
	

	
	
	


	Assumptions
	Status
	WG affected

	Special attention to low coupling loss interference cases
	Pressure to consider "bus stop outside of window" as a special case.  General acknowledgment that statistical approach in necessary for analysis
See simulation assumptions
	RAN4

	
	
	

	
	
	


Interference scenario 5,6  HNB (( HNB

	Requirement Changes
	Status
	WG affected

	Receiver Sensitivity
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	Receiver Dynamic Range
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	Adjacent Channel Selectivity
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	In band blocking tests
	no agreement.  Acknowledgement that a large number of HNB could be located very close together
	RAN4

	UE power limits
	Only briefly addressed.  No protocol changes required
	RAN4

	
	
	


Interference scenarios 7,8 HNB (( Other systems

	Requirement Changes
	Status
	WG affected

	With different transceivers on top of each other in the home, are new out of band blocking requirements needed?
	An LS reply was sent to ETSI TC DECT, stating that inter-operation studies are best done in ECC PT1.  However, Orange recommends a 15 dB MCL, 20 cm minimum spacing should be examined in RAN4
	

	
	
	

	
	
	

	
	
	


Deployment Option C
Similar to Option B, slightly stricter values for the requirements.
Deployment Option D
Requirement values will likely reflect the compromise between option B and C.

Deployment Option E
General Issues
	Requirement Changes
	Status
	WG affected

	Full handover support
	concerns about performance requirement for rapid handover over many small cells.
	RAN4, RAN2

	Frequency accuracy
	Full services support may require stricter frequency accuracy
	RAN4, RAN3

	Receiver Performance
	May need to support larger speeds and larger cell sizes
	RAN4
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