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Agenda

- focus on UMTS for this meeting.  LTE specific differences to be addressed in a later meeting.

1.
Define list of interference scenarios, based on deployment options.

-  generate list of known change to existing requirements

-  generate list of open issues

2. 
Define list of additional deployment requirements

-  generate list of known change to existing requirements

-  generate list of open issues

3.  
Generate list of affected requirements

- step through 25.104 and evaluate need for change

4.  
Complete list of simulation assumptions

- define list of simulations/ analysis still needed 

The only way to cover all this material in a teleconference is to have some existing text to examine.  The chair will send out a proposal prior to the meeting which will include any additional contributions.
List of Contributions

1. Source Ericsson: “System simulation assumptions for Home NodeB interference scenarios”

2. Source Motorola: “Draft_Scenarios_v2”: Summary of submissions received prior to the meeting
3. Source Nokia Siemens Networks: “Comments on Home NodeB scenarios”

4. Source Nortel, R4-0701494, “Spectrum Arrangement to enable Co-channel deployment of Home NodeBs”

5. Source Nortel: “Way Forward for Home NodeB studies”

6. Source Qualcomm: “Analysis of Uplink Performance under Co-channel Home NodeB-Macro Deployment”

7. Source Qualcomm: “HNB and HNB-Macro Propagation Models

8. Source Qualcomm: “Home Node B HSDPA Performance Analysis 

Discussion 

Motorola (Lorenz) opened the meeting.  There had been a large number of contributions submitted just before the meeting; therefore it had not been possible to incorporate all contributions into the Motorola draft text.  Nevertheless, it was agreed to continue with the proposed agenda by examining the Motorola summary and to pause where appropriate to examine to other contributions.  This modified agenda was agreed.
Source Motorola: “Draft_Scenarios_v2”: Summary of submissions received prior to the meeting
Motorola (Lorenz) introduced the summary text:  It is based on TR 25.820, starting with modification in Section 5.2.  The changes are intended to illustrate how the set of high level requirements dictate a range of possible deployment options.  In turn, each deployment option should allow us to focus on a clear set of basestation requirements (agenda item 1).  In some cases the set of high level requirement will directly allow us to consider the resulting detailed requirements (agenda item 2).
Lorenz listed the high level requirements.  These were not intended to be entirely complete or all within scope.  The purpose of this list is to enable us to break down the different deployment option based on the discussion thus far.
1. The HNB shall support co-channel deployment.  The HNB shall be capable of operating on the same frequency as the other classes of basestation in the same coverage area.
7. The HNB shall support adjacent-channel deployment.  The HNB shall be capable of operating on the neighbouring frequency to another classes of basestation in the same coverage area.
8. The HNB shall support deployment on a unique frequency with respect to another classes of basestation in the same coverage area.  (seem obvious given 1 and 7, but may be needed to ensure inter-frequency handover if necessary

NSN (Frank): It shall be noted here that one of the tasks of RAN2 and RAN3 within the mobility scenario topic is the investigation of “Frequency reuse within overlapping/ hierarchical cell layout”.  As such, whether the Home NodeB is able to support one or all of the requirements 1,7,8 (co-channel, adjacent channel, unique frequency) would be an outcome of the study but not a dedicated Home NodeB requirement. Results of RAN4 investigations regarding feasibility these requirements would be therefore important information to RAN2/RAN3 work on mobility requirements. NSN recommend to summarise the RAN 4 findings so far and inform RAN2/RAN3 accordingly.  Motorola (Lorenz) suggested we copy RAN1 as well, due to the proposals to control HNB behaviour.  Nortel (Julius) pointed out that the UL interference scenarios require more analysis which should be considered when reporting RAN4 status to the other WGs.
It was agreed that Frank will draft the LS to RAN2/RAN3.  See action list.

2. The HNB shall support operation as a closed system.  A closed system implies that access and mobility are restricted with respect to the HNB.  
NSN (Frank) We consider operation as a closed system (i.e. closed subscriber group) as one of the key differentiators of Home NodeB to LA BS. Therefore, this high level requirement shall be considered in all investigated deployment scenarios.  Motorola (Lorenz) suggested that the point of the different deployment options is to satisfy the range of possibly conflicting requirements.  It may ultimately be possible to incorporate the open system into the LA Basestation class definition, but for now it a separate option to evaluate. Nortel (Julius) pointed out that the HNB open system would be expected to use the backhaul connection in a home, but agreed this may be applicable to the LA basestation class.
3. The HNB shall be able to use existing broadband connectivity in the home
NSN (Frank): This requirement is out of the scope of RAN4 and needs to be confirmed by RAN2/RAN3. Motorola (Lorenz) agreed that these requirements were only here to guide the discussion and ultimately needed confirmation.
4. The HNB shall be easily deployable in the home by the end user.  This implies sufficient auto-configuration and self optimisation of the HNB. 

NSN (Frank): It needs to be clarified which of the auto-configuration/self optimisation techniques need to be standardized.

5. The HNB shall be able to support a set or sub-set of UMTS services specifically targeted for the home environment
6. The HNB shall must support the following services 
(These services are specifically listed here due to their potential impact on radio and base station requirements)
6.1. MBMS
6.2. etc.
NSN (Frank):  These requirements are out of the scope of RAN4. However, the information whether particular services are not (or not fully e.g. number of users) supported is an important information required to set parameters for deployment scenarios and requirements. We recommend to ask RAN2/RAN3 whether and which limitations in Home NodeB capability are considered.   Motorola (Lorenz) clarified that these requirement had an impact on frequency accuracy, and could lead to unnecessary functionality in the HNB.  Vodafone (Tim) clarified that it was unnecessary to add these requirements at the start of a feasibility study.  If it is not possible to provide some of these services, then that should be the conclusion at the end of the study.   
9. The HNB shall work with existing UE’s without requiring changes to UE specifications.
Agreed.

The chair asked for any other input regarding high level requirements

eMobile (Mitsuo) pointed out that MIMO may also be an key requirement for the HNB with respect to competing technologies.  However, NSN (Frank) and Nortel (Julius) stated that MIMO should be left as an option, which would provide vendors with an option to keep costs down.
Section 5.3 Deployment scenarios

Motorola (Lorenz) listed the following deployment options:

Option A:  Closed Co-channel Deployment 

Satisfies high level requirements 1,2,3,4,5.  High level requirement 6 is TBD.

Option B:  Closed Dedicated Carrier deployment

Satisfies high level requirements 2,3,4,5.  The optional is only suitable when an alternative channel is available for the HNB.

Option C:  Open deployment (Macro Layer extension?)
Satisfies high level requirements 1,3,4,6.  This option is identical to the existing local area basestation except for the additional need to satisfy high level requirement 3 and 4, specifically for deployment in the home.

Nortel (Julius) recommended removing services from the discussion, based on earlier discussion.  This was agreed. Julius also suggested that option B is most feasible and this should be communicated to the other groups.  Julius wanted to consider a further option for “partial co-channel” deployment as described in contributions (4) and (5).  In this approach two carriers are required, but some HNB traffic can safely be added to the Macro carrier.  This leads to more efficient utilisation of spectrum resources.

Ericsson (Kimmo) agreed with the discussion so far that Option B should be the flagship option, with the emphasis on ensuring that two operators will not interfere with each other.  Having established this option, we can grapple with the much more challenging co-channel options. Motorola (Lorenz) pointed out that the studies for dedicated channel deployment only guarantee safe performance up to a maximum power level of 5-10 dBm.  That leaves a part of the HNB Tx power range (i.e. from ~5 to 20 dBm) that may need to be considered in a separate option.  Ericsson (Kimmo) agreed that in such a situation a mechanism would still be required to set the HNB power appropriately.
Vodafone (Tim) suggested that one could always reduce the power to the point where it was safe to transmit.  But what were the guarantees that such an approach would maintain a reasonable level of coverage and services.  There was agreement that a high level requirement for HNB performance was needed.  Ericsson (Kimmo) reminded everyone that a reduction in power was critical to many aspects of the system.  Kimmo pointed out that the HNB to HNB interference scenarios benefit greatly when all HNB’s reduce their power levels; this does not necessarily lead to a decrease in performance.  Kimmo pointed out that the Qualcomm paper on HNB to HNB interference was a good illustration of this concept.
Motorola (Lorenz) suggested to split up the existing options into those discussed during this call, as follows:

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.   (since we have consensus that a fixed power limit is impossible in this case)

D.   
Closed Partial Co-Channel (Ref: R4-0701494)

E.   
Open (macro extension)

Implications of the UL interference on this classification is TBD.  The classification is for the purposes of requirements analysis only, and does not necessarily reflect the final definition of the HNB.

Editor’s note.  The labels/lettering listed above was not discussed during the call, but added in the minutes.

Section 6.1. Interference Scenarios
Good opportunity to discuss the Qualcomm paper on UL interference.  This paper was introduced by Farhad Meshkati from Qualcomm.  This contribution studies HNB-macro interactions on the uplink for a co-channel deployment.  The analysis shows that co-channel operation of Home NodeBs and Macro NodeBs is possible in low density HNB deployments. Even simple modifications in the HNB UL scheduler can result in significant improvements in the throughput performance of the HUEs.  Note that these radio resource management methods need to be applied uniformly among different HNBs; otherwise, if neighbouring HNBs utilize different radio resource management techniques, similar performance cannot be guaranteed.
Alcatel Lucent (Man) asked how many Ue’s were considered by HNB as the densities are quite high.  Qualcomm (Fahrad) said Qualcomm had not made a decision on the number of Ue’s and have left that parameter open in the simulation.
Ericsson (Kimmo) thanked Qualcomm for providing these thorough results on HSUPA performance.  Kimmo had earlier provided some analytical results for HSDPA to warn about the potential interference that results specifically from HSUPA.  While the DL interference reduced coverage (the user can always chose to move the HNB unit), the UL interference has the potential to block an entire cell. 
Alcatel Lucent (Man) pointed out that in this solution, the scheduling algorithm would need to be standardised and this is contrary to the existing standard.  NSN (Frank) added that it is dangerous to mandate a scheduler implementation, since the scheduler is also designed to cope with other issues which would not be standardised.  Hence if is too early to request input on scheduler standardisation from the other groups.  Nortel (Julius) agreed that RAN4 has the expertise in interference issues, and should progress the analysis further before requesting input from other groups.  Qualcomm (Aziz) requested guidance on how to progress this issue.  Motorola (Lorenz) stated that the UL is in the same situation as the DL in that a range of implementation details could be used to manage the interference in the co-channel case.  In the context of the earlier discussion we should develop the list of requirement changed necessary for dedicated channel operation.  And in the co-channel case we can provide a list of recommendations.  These will be further developed and it may be possible ultimately to translate these into requirements. 
There was general agreement that the UL interference scenarios are still open.  Even for adjacent (dedicated) channel deployment, further work is needed on the UL.  The discussion will continue in Shanghai.

Motorola (Lorenz) suggested the final few minutes of the call be used to reach some agreement on simulation assumptions, since the simulation results will be critical to complete some of the earlier discussions.   Since we have seen a lot of results from Ericsson over the past few meeting, Lorenz suggested this as a good place to start the debate.  Qualcomm (Aziz) pointed out the Qualcomm had considerable input that was missing in the Ericsson assumption, namely more detail on HSUPA, UL and HNB to NNB scenarios.  Nortel (Julius) clarified that a feasibility study benefits from a range of simulation methods in addition to an analytical approach.  Hence the debate of simulation assumption was probably not necessary.  This was agreed by NSN (Frank) and Qualcomm (Aziz).
Motorola (Lorenz) closed the meeting by summarising the actions. Alcatel Lucent (Man) wanted to ensure any LS to RAN2 mentions the need to decrease the minimum CPICH power, currently set at -10 dBm in section 10.3.6.61 of TS 25.331.  This was agreed.
Actions: The progress of the study item, including the deployment options discussion in the teleconference shall be communicated to RAN2 and RAN3.  NSN (Frank) will draft the response and circulate it on the reflector.  In parallel, Motorola (Lorenz) will publish the minutes and capture the discussion on deployment options in a text proposal for TR 25.820.  A draft will also be circulated on the reflector.
Discussion on a suitable high level requirement for HNB performance is requested.

Further input on UL interference scenarios is also requested.

