3GPP TSG RAN WG3#55
R3-070297

St Louis, US, 12–16 February, 2007

Source: 
Orange, Telecom Italia, T-Mobile, Vodafone

Title:

Requirements for the Home eNodeB Deployment

Agenda Item:
13.7.6

Document for:
Discussion & Decision

1
Introduction

At previous meetings reference has been made to the “Home eNodeB” deployment however there has not been any definition of the requirements for these deployments. 

This paper proposes system requirements specific for this deployment, which should be addressed in the standardisation of LTE such that there are no unnecessary limitations introduced against this deployment.

Discussions on this topic have shown that operators have different deployment ideas for the Home eNodeB solutions in terms of the frequency band. The three options are: 

· Same carrier as Macro-cellular network;

· Separate carrier or mainly separate carrier to Macro-cellular network; or 

· On a carrier in an unlicensed frequency band. 

However, it is not anticipated that this difference impacts the requirements below beyond the requirement to be able to ensure the Home eNodeB can be restricted to a closed User Group which may be problematic for same-carrier deployments; and that some of the requirements of sub-clause 2.5 maybe unnecessary in deployments using separate frequency carriers.

In addition, it is assumed that the architecture supporting the Home eNodeB aligns with that of the Macro-cellular SAE/LTE implementation. If there are significant optimisations possible by assuming a different architecture then these should be discussed. 
2
Proposed Requirements

2.1
Security

1. Home eNodeB shall offer appropriate security protecting Home eNodeB users and the connected network from security threats arising from accessing the backhaul link or internal interfaces/data within the Home eNodeB. 

2. The Home eNodeB shall be able to ascertain which Security Gateway (SeGW) is optimal for ingress to the Trusted IP network of the operator. It is assumed that this at least could be dependent on geographical position of the eNodeB as well as the ISP of the backhaul. The implementation of the SeGW (e.g. standalone node or integrated into UPE/SAE GW is FFS). 

3. The Home eNodeB shall mutually authenticate itself with the network and establish a secure connection with a SeGW as part of the Node Initialisation. The exact security mechanism to be used to authenticate the node is FFS.

2.2
Node Initialisation

4. The Home eNodeB shall be able to download the latest firmware and software to be used, as part of an initial or periodic activation procedure.

5. The Home eNodeB shall download the base/initial configuration from a configuration server prior to powering up the radio interface.

6. The Home eNodeB shall be able to identify and connect to the appropriate O+M node for the Home-eNodeB.

7. The Home eNodeB shall perform measurements to adapt the base/initial configuration to an initial site specific configuration, including RF measurements. 

8. The Home eNodeB shall be able to recognise when it is operated in a different country to the HPLMN and deactivate itself.  

9. Initialisation of Home eNodeB shall be automated and require no manual configuration by either the user or network operator. In particular, the operator shall not need to configure handover neighbour relationships to every Home eNodeB. 

10. It would be preferable that the eNodeB provide information regarding location to network during the initialisation process. The exact method for determining the location is FFS.

2.3
Idle State

11. It is desirable for a UE to support signalling-free mobility between the Macro Layer eNodeB and the Home eNodeB, if that does not add significant system complexity

12. The introduction of the Home eNodeB concept shall not introduce any signalling inefficiencies to the operation of the Macro-Layer eNodeB.

13. It shall be possible to avoid UEs in LTE-Idle from accessing the cell, if they are not allowed to use a specific Home-eNodeB.

14. It shall be possible to avoid UEs in LTE-Idle from camping on the cell, if they are not allowed to access a specific Home-eNodeB.

15. It shall be possible to minimise the quantity of measurements which UEs in LTE-idle perform of a Home-eNodeB, if they are not allowed to access that specific Home-eNodeB.

16. It shall be possible to minimise the quantity of measurements which UEs in any cell reselection state in another RAT perform of a (LTE) Home-eNodeB, if they are not allowed to access that specific (LTE) Home-eNodeB.

17. It shall be possible to set the reselection parameters for UEs, which are allowed to access the cell, such that they prioritise the Home eNodeB. 

18. It shall be possible for a UE to display whether it is camped on a Home eNodeB or to a Macro cell. 

2.4
Active State

19. It shall be possible to support handover between Home eNodeB and Macro eNodeBs.

20. It shall be possible for the LTE Macro-Layer eNodeB to limit the LTE Macro-layer eNodeB to Home eNodeB handover procedure:

a. To UEs which are allowed to access the specific Home eNodeB; or

b. To UEs which can be supported to the desired level of QoS by the restricted backhaul to the Home eNodeB.

21. It shall be possible for the UTRAN Macro-Layer eNodeB to limit the UTRAN Macro-layer eNodeB to Home eNodeB handover procedure:

a. To UEs which are allowed to access the specific Home eNodeB; or

b. To UEs which can be supported to the desired level of QoS by the restricted backhaul to the Home eNodeB.

22. It shall be possible to minimise the quantity of measurements which a UE in LTE-Active perform of a Home-eNodeB, if they are not allowed to access that specific Home-eNodeB.

23. It shall be possible to minimise the quantity of measurements which UEs in UTRAN CELL_DCH state perform of a (LTE) Home-eNodeB, if they are not allowed to access that specific (LTE) Home-eNodeB.

24. It shall be possible for the UE to indicate the likely presence (e.g. based upon radio environment, GPS measurement, user indication) of a Home eNodeB in order to allow measurements on the Home eNodeB to be reported to the network. 

25. UE measurement reports on Home eNodeBs should unambiguously identify the Home eNodeB. 

26. It shall be possible for UE to display whether it is attached to a Home eNodeB or to a Macro cell. This should be possible for all UE states.

2.5
Radio optimisation

27. It shall be possible for the Home-eNodeB to adapt/minimise the output power on the radio:

a. Depending on whether suitable UEs are in the vicinity. 

b. To transmit the BCH on the cell.

c. To transmit the PCH on the cell.

28. It shall be possible to limit the radio resource required for the transmission of the BCCH such that the radio resource available for the DL-SCH is maximised.

29. It shall be possible to configure the maximum output power of the Home-eNodeB to an operator defined threshold.

30. It shall be possible to configure the maximum output power which a UE can use on the Home-eNodeB to an operator defined threshold.

31. The Home eNodeB shall continually/periodically perform measurements and/or request measurement from the UE to modify the current site-specific configuration, to dynamically adapt the radio resource and parameter setting to the local environment within the constraints imposed by the operator.

2.6
Network-Connectivity Activities

32. It shall be possible for the Home eNodeB to only establish connectivity on the S1 interface with between the Home eNodeB and the MME/UPE when it is required for the support of a specific UE.

33. It shall be possible for the MME/network to trigger the establishment of S1 connectivity between the Home eNodeB and the MME/UPE when it is required for the support of a specific UE.

34. It shall be possible for the MME/network and Home-eNodeB to disconnect the S1 interface after it has not been needed for a given time.

35. It shall be possible for the Home-eNodeB to trigger the establishment and release of the X2 interface between the Home-eNodeB and the Macro eNodeB, as well as accept incoming X2 interface connection requests from a Macro eNodeB. This is also applicable for the X2 connection to another Home-eNodeB.

36. The LTE/SAE system shall allow for a potential deployment of a very large number of Home eNodeBs (e.g. 1 Home eNodeB for every 5 UEs)  

2.7
Operations + Maintenance

37. The interface between the Home eNodeB and the O+M shall be an open inter-vendor interface.

38. It shall be possible for the network operator to query the Home eNodeB  to pull a report of the node status, including:

a. Information gathered from eNodeB self-testing activities such as the node performance, average throughput, radio configuration (frequency & power), Drop calls, traffic and mobility (flows of HO between Macro and home layer), …

b. Information on the physical node such as: manufacturer, hardware version, firmware release, software release, …

39. It should be possible for the network operator to trigger the Home eNodeB to download and install the latest firmware, software or base node configuration to be used.

40. It shall be possible for the user to trigger the Home eNodeB to download the latest firmware, software or base node configuration to be used the next time the node reboots.

2.8
Other

41. MBMS SFN support on Home eNodeB is not required. Use of backhaul transmission for MBMS should be dependent upon Home eNodeB user demand. 

3
Summary

This paper proposes some requirement for the Home eNodeB deployment of LTE which should be addressed in the standardisation of LTE. It is also proposed that these requirements be captured in a new annex of stage 2 TR 36.300.

