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Agenda

The agenda will be based on the contributions, hence shall cover

1. simulation results.

2. way forward (scenario selection, simulation assumptions and requirements)

3. future meetings.

Discussion 

Lorenz opened the meeting and the approach suggested in the agenda was agreed.

R4-070902 “Initial home NodeB coexistence simulation results,”
NSN (Iwajlo) presented R4-070902 which indicated that interference mitigation techniques are needed to minimise the incidence of coverage holes in the macrocell network especially towards the edge of macro under co-channel operation.  In response to questions, Iwajlo clarified that the EUTRA simulation assumptions were chosen for the simulations and that that choice of 30dB ACLR had no special significance as there is not a strong dependency on ACLR.

Alcatel Lucent (Huiyu Tao) suggested that there is not a capacity loss, only a loss in coverage, as the resources freed-up could be used by other mobiles; moreover, the HnB will add capacity.  However, Iwajlo and others pointed out that the simulation assumes that macro mobile cannot be served by the HnB.  The simulation distributes a fixed number of mobiles throughout the macro coverage area and then calculates which can no-longer be serviced due interference from the HnB.  Thus it is clear that the capacity of the macro system to serve a uniform distribution of mobiles has diminished.  The capacity could change for different assumptions and different scenarios regarding the distribution and mobility of mobiles; however, this is a side-issue.

The results indicate that macro-HnB coexistence is more severe for the co-channel than the adjacent channel case, so, discussion was focused on co-channel case; Powerwave said they would distribute a Telefonica document that addressed adjacent channel scenarios.  T-Mobile (Han) noted that interference co-ordination was suggested as a solution to the issue and asked what techniques might be used.  Various strategies were suggested including RB scheduling algorithms and, for both UTRA and EUTRA, controlling HnB transmit power when macro power is low.

R4-070969
Home Node B output power

Ericsson (Kimmo Hiltunen) presented an analytical analysis of the macro cell coverage “dead zone” surrounding the HnB as a function of HnB transmit power that showed that the dead-zone could be almost eliminated for the adjacent channel case but remains an important consideration for the co-channel case.  Additionally, it showed that powers >20dBm are never required.

Huawei (Liyan Yin) asked for clarification of the cell border definition.  Kimmo clarified that equal power borders were used, but that the emphasis was on the quality boundary which clearly defines the region where a macro UE is unable to operate.

Alcatel Lucent commented that the current minimum setting for pilot power is -10dBm.  Consequently adjusting the HnB transmit power to -10dBm or below will require lower values for pilot power to be defined in the standards.

There was a discussion with various parties contributing (Motorola, Nokia, Ericsson, Alcatel-Lucent, Vodafone, Powerwave) if the power of -10dBm could be set as a reasonable lower limit at which loss of macro coverage might be acceptable.  Kimmo commented that powers below this were probably not worth considering as macro coverage lost by transmission at this level would have been poor to non-existent in any case.  Vodafone (Tim) suggested that we need to establish what levels of coverage could be provided by such low powers.  

More work is required to establish if -10dBm is an acceptable compromise for the minimum power level and there was a general consensus that agreeing a simulation framework would assist progress on investigating minimum power settings as part of a possible approach to interference control.

R4-070970
Initial simulation results for Home Node B receiver sensitivity

Kimmo presented the document emphasising that uncoordinated uplink interference must also be considered.  The document looks at uplink interference to the macro cells caused by mobiles attached to the HnB, and suggests that the HnB should not be desensitised by more than 15dB w.r.t. the macro cell to limit interference.  This paper suggests that the existing requirement for local area BS could be reused.  

Kimmo clarified the simulation assumptions after questions from Motorola, Qualcomm.  The analysis considers HSUPA is the worst case in terms of required uplink power, and just considers the allowed noise rise on the HnB rather than explicitly considering diversity in the HnB.

R4-070971
Initial simulation results for Home Node B receiver blocking

Kimmo presented an analysis that showed that the blocking requirements for local area cells are sufficient.  

Huawei, (Liyan) asked for clarification of the figure of 10% probability as an acceptable level for a visitor UE to cause relatively high interference to the HnB; it was clarified that this is the accepted approach for dealing with small cell type scenarios where the impact of interference is limited to a small cell hence few users are impacted.

R4-070878
Way Forward on Scenario Selection for Home NodeB Study Item

Lorenz presented the way forward document.

T-Mobile (Han) apologised for not attending the previous call and gave a quick summary of the comments he gave in Orlando.  In particular,

1) Regulatory requirements have been discussed, but he would like to see a detailed list of the requirements with references to the source documentation.

2) Understanding the impact on the macro network is the highest priority.

3) Need to understand impact on the system for rare but high impact scenarios, such as a macro user at the window of a house with a HnB where it is unreasonable to assume co-ordination between the users.

	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
	yes

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

	9
	
	
	


There was general consensus the scenario 1) is most important.

Lorenz suggested a way forward could be to initially discuss new contribution prior to Athens in order to arrange ad-hoc sessions from the start of the Athens meeting.  However, Han’s view was that the full expertise of RAN4 is required – and progress cannot be achieved with exclusive use of side-sessions.  Man (Alcatel Lucent) agreed that the contributions should also be presented in the main RAN4 meeting.
Vodafone (Tim) commented on the scenario 3) where probabilistic approaches may not be reasonable if they result in an exclusion from service even if only over a small area, and suggested that a compromise might be to pick an approach in the middle between a worst case and a pure probabilistic approach.  He also suggested that the scenarios should be common to LTE and that the work should not be seen as just a study item for UTRAN but as aiding the LTE work as well.

R4-071025
Consideration on frequency accuracy requirement for Home Node B

There was no time to deal with this document.

Closing

The meeting treated several key areas but resolution in the meeting was not possible, for example control of HnB interference to the macro cell.  Actions: To provide a forum to develop these approaches, further Lorenz will instigate discussion on the reflector and will organise a further call before the next RAN4 meeting.  Please review minutes and send comments by Aug. 4, 2007.
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