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Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Carrier frequency: center frequency of the cell.
E-RAB: An E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [17].
Hybrid cell: A cell broadcasting a CSG identity which is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs.
MBMS-dedicated cell: cell dedicated to MBMS transmission.

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Unicast/MBMS-mixed cell: cell supporting both unicast and MBMS transmissions.
End of Change 1
Start of Change 2
10.7 
Hybrid Cells
Hybrid Cells have a CSG Indication bit set to FALSE but broadcast a CSG Identity and the PCI values for hybrid cells are not contained within the reserved PCI range for CSG cells. 

NOTE: 
It is FFS whether the network should also reserve a PCI list for hybrid cells.
10.7.1

RRC_IDLE

When the CSG ID of the hybrid cell belongs to the allowed CSG list of the UE, the hybrid cell is considered by the UE as a CSG cell in idle mode cell selection/reselection procedures. 

NOTE: 
The autonomous search for hybrid cells does not imply that  a UE needs to constantly check the CSG ID of all cells it sees.

For all other UEs, normal cell selection/reselection procedures apply with hybrid cells (as for non CSG cells). 

Manual selection of CSG IDs of hybrid cells is also supported in the same way as for CSG cells.
10.7.2

RRC_CONNECTED

End of Change 2
Start of Change 3
Annex F (informative):
Mobility and Access Control Requirements associated with Closed Subscriber Group (CSG) Cells and Hybrid Cells
F.1
Access Control

The following examples are  provided from the perspective of the Home cell deployment and enterprise deployment, and are used as an example to understand the general requirements of Closed Subscriber Group (CSG) Cells and hybrid cells.
If an operator uses the 2G or 3G systems for a deployment in a home, there are some limitations imposed by mandating that only a UE from a specific User Group can access the cell. This access restriction is needed because some backhaul links for this type of deployment are not considered to provide adequate QoS to support a large numbers of UEs, or there may be regulatory issues with sharing the backhaul link/eNB access in that location, and additionally the backhaul maybe owned by the subscriber and they may not be happy to share the link with other subscribers. In such a scenario the cell is operated as a CSG cell. 
Moreover, in both a home deployment and in an enterprise deployment (e.g. in a shopping mall) it might be in the interest of the owner to also allow UEs which are not members of the CSG to have access to a cell  which normally only members of the CSG can access. Moreover, it might be needed to allow access to a non-csg member which is causing interference to the cell normally accessible by only members of the CSG. In such cases, the cell would be operated as a hybrid cell [27].
In 3G, the Access Control would work based on the Location Updating or Routing Area Updating Reject for the LA or RA which is being signalled on the cell. Each unique User Group would require its Location Area ID, however the LAC of the LA ID is only 2 octets, which needs to be shared with the normal LAs of the PLMN.

There is an additional drawback with this solution in 3G, which is that all terminals would attempt to perform the Location Updating procedure on a cell advertising a LA not on the list of forbidden LAs in the UE. The network would reject the location updating procedure of those UEs which are not in the User Group associated with the LA. This would lead to the scenario in a densely populated area, where a UE moving down the street could attempt to access a home cell at each house, before being rejected causing a wastage of battery in the terminal, and unnecessary signalling/processing load in the core network.

1.
A UE should not camp on or access a CSG Cell if it is not part of the User Group which is allowed to access that CSG Cell.

It shall be possible to update the User Group associated with a specific Home-eNB, e.g. based on request by the registered owner of the Home-eNB, under the supervision of the network operator. When a subscriber is added to the User Group for the Home-eNB, the UE of the newly added subscriber should be able to (almost) immediately camp on the cell(s) of Home-eNB and then may acquire service through the Home-eNB. This is especially important in the deployment scenario where this subscriber has no other means to access the network, i.e. there is no Macro-layer coverage available. For this it might be necessary to update the list of allowed CSG cells for a particular UE by network signalling or other means.
2.
The subscriber registered as the owner of a CSG Cell or group of Cells, under supervision of the operator, shall be able to control/modify quickly which other subscribers form part of the User Group associated with its CSG Cell(s). 

End of Change 3
Start of Change 4
F.2
Mobility

The Home-eNB/CSG cells should form part of the network of the operator, and therefore the design needs to support mobility of UEs between the Macro-Layer network and the Home-eNB/CSG cells. In the following text, what is called Macro layer encompasses all the cells which are not from the CSG being considered i.e. it is not about their size/coverage but the fact that they are not closed.

3.
The system shall support bidirectional handover between CSG Cells and any eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN) or with another CSG Cell of the same or different CSG.

The Home-eNBs will be deployed to improve network coverage, improve network capacity as well as offer differential billing models. As the User billing could be dependent on whether the UE is using the Home-eNB, it is important that the UE when it is range of the Home-eNB automatically camps on the Home-eNB.

4.
It shall be possible to allow UEs which are allowed to access a given CSG cell, to prioritise their camping towards the CSG Cells when in coverage of the CSG cells. To achieve this it should be possible either to set the reselection parameters accordingly or other means should allow this.
It is important that UEs camped on the Home-eNB do not cause excessive signalling load or processing load if/when the UE moves frequently between the Macro-Layer network and the Home-eNB. 

5.
The system shall avoid excessive signalling and processing load from a UE frequently reselecting in LTE Idle between the CSG Cells and the non-CSG cells of eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN).
As discussed above, the Home-eNBs will have an associated User Group describing which UEs can access the Home-eNB or in case HeNB is operated as a hybrid cell, an associated User Group with preferential access. The handover procedures needs to take the User Group of the Target Home-eNB into account when deciding whether to handover a UE to a specific Home-eNB. The solution for the mobility to/from the Home-eNB should avoid unnecessary signalling between the RAN nodes.

6.
The handover procedures shall take into account whether a UE is part of the User Group of the target CSG Cell. The mobility procedures should allow for prioritisation of the CSG Cells in ECM-CONNECTED when the UE enters coverage of a CSG Cell and the UE is part of the User Group of this cell. 

As the number of Home-eNBs in the network will become large, the proportion of measurements made by a UE which could be wasted may become large, to the point where it affects the mobility performance of the UE/system, as well as draining the battery of the UE. It is therefore necessary for the UE to be able to avoid unnecessary measurements of Home-eNBs where the UE does not belong to the User Group of the Home-eNB.

7.
It shall be possible to minimise the quantity of measurements which UEs perform on CSG Cells, if the UE does not belong to the User Group of a specific CSG Cell.

Due to the high number of Home-eNBs and the nature of their deployment, it would not be practical to change the configuration for the mobility procedures (measurements, handover, etc.) in the macro layer nodes when a Home-eNB is deployed/dismissed.

8.
The mobility procedures shall allow a large number of (small) CSG Cells to be deployed within the coverage of e-UTRAN, UTRAN and GERAN macro-layer cells. Deployment of (additional) CSG Cells shall not require reconfiguration of other eNodeB (E-UTRAN) or RNC (UTRAN) or BSS (GERAN).
In order to minimise the impact on UEs not allowed to use CSG cells or not allowed to use a particular CSG cell, means shall be provided which allow the UE to either identify prior to cell reselection that the configured neighbour cell is a CSG cell or means shall be provided which do not impact the UEs on the macro cells.

9.
The mobility procedures for moving UEs to CSG cells shall minimise impact to other UEs on the same macro cells not entitled to use CSG cells or a given CSG cell.
It is expected that the CSG identity of a Home-eNB is static and this identity can be used by the UE to clearly identify the Home-eNB. In contrast the Physical Cell Identity (PCI) of a Home-eNB might change at power up. For example, a Home-eNB may scan the neighbour environment at every switch on, and a PCI unused by the neighbours can be selected. In most cases this will end up on the same PCI being used, as the neighbour environment did not change. During operation the Home-eNB might also change the PCI on a slow basis, in case high interference is detected. If the PCI changes, mobility shall still be supported without user intervention. It might be necessary that the change is notified to the UEs belonging to the CSG through network signalling or other means.

10.
The Physical Cell Identity (PCI) of a Home-eNB might change at each power up of the Home-eNB. Although a change of PCI is expected to be infrequent, if it changes, mobility shall still be supported without user intervention.

The carrier frequency of a Home-eNB might only be changed during Home-eNB power up, out of a preconfigured range of frequencies. Often the pre-configured frequency range would be limited to one. If the frequency is changed, mobility shall still be supported without user intervention.

11.
The carrier frequency of a Home-eNB might be changed at power up of the Home-eNB, out of a preconfigured range of frequencies. Often the preconfigured frequency range would be limited to one. Although a change of frequency is expected to be infrequent, if it changes, mobility shall still be supported without user intervention.

End of Change 4
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