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Agenda

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

1. Frequency accuracy of the Home NodeB (not dealt with at last meeting) 

2. Interference Scenario #2:  HNB interference on Macro Layer: Downlink (proposed by Lorenz) 

3. Actions for Athens 

4. AOB

Discussion 

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

R4-071025  “Consideration on frequency accuracy requirement for Home Node B,”
Samsung (Yao) presented R4-070902 which suggested that, although 0.25ppm is suitable as a preliminary working assumption for the air interface conformance, the impact of the particular deployment scenario and cost requirement for HomeNodeB requires further study.  The paper points out that a range of methods are available, including GPS, that may be able to achieve a better frequency accuracy, should this be required.

Orange (Anne-Flore) asked whether in was realistic to rely on GPS to operate indoors.  Yao clarified that other options were suggested as alternatives, but that there was a strong possibility of GPS operating indoors in many cases. 
Nortel (Julius) questioned if the HNB was required to support the single frequency network for MBMS (MBSFN).  It was agreed that every service should be assumed to be supported until 3GPP decides otherwise.  It was agreed that this service requirement would have an impact on the frequency accuracy requirements.
Qualcomm (Aziz) asked for clarification in how to address an optional feature like MBSFN.  T-mobile (Han) clarified that it was necessary to analyse the possible consequences of supporting an optional service, to be able to gauge the effect should it become popular.  Aziz also asked for clarification on who was responsible for defining the MBSFN services.  The chair clarified that RAN4 should focus on what would impact RAN4.  If necessary, RAN4 can document its working assumptions and communicate other working groups via liaison statements. Han indicated that there where several groups working on closely related topics to HNB that we should be monitoring, e.g. GERAN generic access study group (GAN), as well as the work in RAN2 and RAN3 on LTE.

T-mobile (Han) pointed out that spill over of HNB into the macro network will occur.  Stationary users supported by the HNB would be impacted; these users may then proceed to reach much higher speeds.  Han gave the example of a user at a traffic light.  Motorola (Lorenz) mentioned earlier work that explored the correlation between maximum vehicular speed and the time spent inside a cell. The maximum speed of 50 km/h covered all users that remained inside a HNB coverage area long enough to be supported.  TeliaSonera (Christian) pointed out that our analysis of the handover scenarios were not complete.  We may have analysed the frequency accuracy required to successfully perform a handover.  Nevertheless, other aspects of handover, namely the rate of handover, the time to complete a handover, the number of users supported in handover, etc. have not been addressed.  Therefore, the discussions up to now which are based on Doppler rate alone, do not fully characterise the handover requirements.
Nortel (Julius) pointed out that the preceding discussion on handover assumed that the HNB is an open system.  In contrast, the primary focus on the interference discussion has been the closed system.  T-mobile (Han) clarified that
· operators expect the flexibility to operate the HNB as a closed or an open system

· partially opening a system may be a useful tool to deal with interference, even if the system in closed for most users

· The closed system is the worst case scenario in terms of interference; hence it was reasonable that the inference scenario discussions focus on the closed system

Alcatel-Lucent (Man) asked Samsung for clarification on what Samsung proposed as an alternative value for frequency accuracy.  Samsung clarified that they were not suggesting a new value, merely that the analysis was incomplete.  However, Samsung suggested that a tighter specification may be required.  Man pointed out that an HNB implementation was always free to exceed the specification.  The purpose of the specification was to allow a range of implementations, up to an agreed limit. 
Qualcomm (Aziz) requested clarification regarding on which bands will support HNB.  There was consensus that HNB may be deployed in any of the UMTS bands.

Both T-mobile and Orange emphasised that since the analysis is incomplete, we do not have a working assumption on frequency accuracy.  Huawei (Liyan) pointed out that the influence of frequency accuracy of 0.25ppm on UE performance in handover process have been illuminated to be tolerable in the contribution to the first HNB conference call and were considered low during the first HNB conference call, and questioned what aspects of handover still needed to be analysed.  Alcatel-Lucent (Man) stressed the need to clearly define what analysis is required to progress the frequency accuracy analysis.  Both Nortel and Alcatel-Lucent cautioned against over-specifying the frequency accuracy requirement.
The chair agreed that the context of the HNB may make meeting the frequency accuracy especially challenging to achieve at all times.  Therefore avoiding over-specifying this requirement is important for the HNB.

The chair suggested that previous work may provide a way forward in analysing the frequency accuracy requirement.  For example the high speed train work item has had to address a similar problem of handover between a large number of small cells.  Hence this work could provide some suggestions in how to complete the analysis on handover requirements for HNB.  However, the chair conceded that the implications of supporting MBSFN were not at all clear.  Hence any suggestions would be welcome. 
The chair asked for suggestions of any other services that may have an effect of frequency accuracy. T-mobile (Han) reminded the forum that the positioning requirements are not yet complete.  This will require further input from the regulators.  Positioning may end up being a UE based requirement, but RAN4 should prepare to analyse either option.
Discussion Item  “[Home Node B] Scenario#2: Macro Downlink Interference scenario”
Motorola (Lorenz) introduced the discussion item. Since it is fairly short, it can be repeated as follows.

Simulation results have indicated a need for interference management techniques in cases of co-channel HNB deployment.  Disruption to the macro on the adjacent channel is limited, but interference management techniques are likely required for large number of HNB. Part of the interference management solution could be to set the HNB Max Tx power according to Macro interference level.  Our understanding of how the HNB Tx power is controlled affects the possible deployment scenarios. 

Working Assumptions 

working assumption: Assume HNB are closed to most macro traffic.  Emergency calls and registered users excepted. 

working assumption: Macro users are assumed to be able to enter the HNB coverage area (note, macro dead zone close to HNB will limit size of overlapping coverage regions) 

Scenarios and Requirements 

Deployment Scenarios: 
1) Operator deploys HNB in customer home.  (somewhat controlled, but is this scenario at all realistic and manageable?) 

· Power level can be set according to local conditions.  

· user may still move device. 

· Requirement:  the ability to accurately set maxumim transmit power levels over a range 

· Requirements and tests already exist for setting Tx power. 

· Required range [-10 … 20] dBm 

2) Customer installs HNB in home, limited deployment. (Controlled, but is this scenario too limited to be of general use?)

· power level set to safe level, this results in restricting coverage [0 dBm co-channel case; 10 dbm if dedicated HNB channel available] 

3) Customer installs HNB in home, HNB expected to work over a wide range of environments. (Very flexible /covers a wide range of deployments, but how do we specify behaviour?)

· assume algorithm exists for adjustment of power level with respect to macro interference levels. 

· algorithm is an implementation detail -- beyond 3GPP scope 

· Requirement HNB must set prescribed power level in presence of Macro interference signal 

· time to adjust to prescribed power 

· target level.  example calculation of levels in R4-070969 

· definition of macro signal (RSSI?  where in cell is this measured?) 

· what is the acceptable level of interference caused in adjacent channel? [dead zone of 40 dB] 

· accuracy  (could be based on existing RSSI measurement.) 

· can we define a test for this requirement? 

· what are the OAM and reported measurement requirements?  Is there a need to track HNB and macro power levels? 

other interference techniques applicable to UMTS? 
other interference techniques applicable to LTE? 

Simulation Assumptions: 

Simulation parameters to conclude on capacity loss/ effectiveness of requirement:
· random HNB locations, 

· HNB power levels set to appropriate value + add random offset within accuracy of requirement. 

· power range (-20 to 20) and (-10 to 20); need to determine required range. 

· 0 - 500 HNB per macro cell. 
The chair emphasised that a possible conclusion of the discussion is to introduce a new algorithm to set the HNB power level.  Hence it is important to note that RAN4 could be involved in specifying the performance and testing of this algorithm.
T-mobile (Han) stated that the simulation results presented in the last conference call indicated that an HNB DL power setting algorithm is required.  Moreover, it was very likely that OAM involvement would be required to support the power setting algorithm.  Han indicated that some of this effort could be avoided if the HNB was limited to alternate channel deployment, but did not feel this was realistic.

Ericsson (Kimmo) informed the forum that he will be submitting updated simulation results in Athens.  The simulation will include scenarios similar to deployment case 2, so we should not rule out deployment of all HNBs at a safe level.
Nortel (Julius) pointed out that the discussion assumes closed system operation, since it is the worst case for interference.  However, if an open system could provide a solution to mitigate interference, then this alternative should be considered.   T-mobile agreed that an open systems could provide a solution, but recommends we continue to analyse the closed solution.  This was confirmed by Orange (Anne-Flore).  Motorola (Lorenz) agreed that this alternative should be explored, but that a need to adjust the HNB transmit power would remain.  Therefore, discussion should continue on how to specify the HNB behaviour in setting its output power.  Lorenz mentioned that the discussion already captured that HNB transmit power control is only part of the solution.  Julius commented that it was not yet possible to decide whether open access was part of the solution, or a complete solution to interference mitigation.
Orange (Anne-Flore) stated that Orange has no intention of entering customer homes as a requirement to deploy the HNB correctly.  So deployment scenario 1 can be eliminated.

The chair summarised that two deployment scenarios remain.  In one case, it may be possible to agree a safe transmit power limit to deploy a HNB without the need to verify power control abilities.  In a second case, should the HNB be deployed with a higher possible output power, then some more detail would be required in specifying the HNB’s behaviour.  This does not however mean the more types of HNB are being defined.  We are merely discussing possible behaviours of a single basestation option.

Nortel (Julius) pointed out a weakness in the current simulation assumptions.  As they were based on the closed system assumption, the performance metric is based on how much capacity is lost to the macro due to the femto cell layer.  In an open system, entirely new metrics would be required, since total capacity of the system should be considered.  

Nortel (Julius) suggest that the number of users in a femto cell could be specified.  Motorola (Lorenz) suggested that it might be possible to capture the same information through other parameters, e.g. by specifying the throughput and interference levels.  This could apply to both uplink and downlink.

Update  “Draft of 3GPP TR 25.820 V0.1.0 3G Home NodeB Study Item Technical Report”
Motorola (Lorenz) introduced an updated draft of the HNB technical report. The TR is updated based on comments from Orlando and the second conference call.  All temporary discussions have now been placed in editorial comments.
T-mobile (Han) pointed out that the Maximum transmit power value in section 5.1.1 does not include the required background information to enable a decision in the RAN4 plenary.  
There was a disagreement regarding the scope section.  Alcatel-Lucent (Man) wanted the text to be kept as in the original study item proposal accepted in RAN plenary.  (T-mobile) Han felt this was a new document, hence the opportunity should be taken to correct errors such as text that was beyond the scope of 3GPP.

Lorenz agreed to redraft the document.  
Closing

The meeting treated several key areas but resolution in the meeting was not possible.  It was clarified that the frequency accuracy has progressed but still requires input in the following areas: (1)  hand over requirements between small cells, in open and closed systems. (2) implication of undefined services:  MBSFN and positioning requirements.  
Progress was made on HNB requirements by discussing the deployment and interference scenarios.  Further simulation work is expected/requested which will identify the HNB performance in these scenarios, thereby allowing conclusion regarding HNB requirements.
Actions: Rapporteur will make a new version of TR available for the Athens meeting.  Contributions are encouraged to finalise the frequency accuracy derivations. Please review minutes and send comments prior to Athens.
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