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Discussion and decision
1 Introduction
In this document Hybrid cells in UMTS are discussed.

1.1 SA1 requirements

The SA1 service requirements for Hybrid cells  in 22.220 [1] specify that the Hybrid cell provides services to member and non-member UEs (although the criteria for admission control may be different). Non-member UEs may experience a lower service level when resources are scarce (e.g. handover of non-member UEs to another cell or reduction of PS data rate for non-member UEs). The SA1 requirements specify different treatment when member and non-member UEs access the Hybrid cell. 
The SA1 requirements do not specify preferential re-selection to Hybrid cells, but in case of resource limitation better QoS treatment is offered to CSG-members than non-CSG-members. 
1.2 Stage 2 agreements

LTE

When the CSG-ID of the Hybrid cell is in the allowed CSG list of the UE the Hybrid cells appears as a CSG cell to the UE, otherwise as a normal Macro cell [2]:
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).

Based on the membership to the Hybrid cell, the UE may experience different Quality of Service.

UMTS

When the CSG-ID of the Hybrid cell is in the allowed CSG list of the UE the Hybrid cells appears as a CSG cell to the UE, otherwise as a normal Macro cell [3]:
A HNB can also be operated as a hybrid cell. A hybrid cell is accessed as a CSG cell by a UE whose allowed CSG list contains the cell’s CSG ID and as a normal cell by all other UEs. Members of the CSG are expected to receive preferential access according to [5].

The CSG ID is broadcast in system information by the CSG cell or hybrid cell, and used by the UE for cell (re)selection purposes.

The absence of the CSG indicator in a cell which broadcasts a CSG identity indicates that it is a hybrid cell.

When the CSG-ID of the Hybrid cell is in the allowed CSG list of the UE the same autonomous search as for CSG applies (defined in Chapter 7.1 in [3]): 
To measure for hybrid cells with a CSG Identity belonging to an entry in the UE’s Allowed CSG List, measurement rules of Chapter 7.1 apply. Otherwise, normal measurement rules apply.

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

1.3 Autonomous search function for CSG 

UMTS

The autonomous search function for CSG is triggered when the UE has a non-empty Allowed CSG list: 
The UE is required to perform autonomous search function in Idle, Cell_PCH and URA_PCH states. The UE shall disable the autonomous search function for CSG cells if the UE’s allowed CSG list is empty. 
The autonomous search function for CSG is not dependent on finger print info, but always active (in the background), when the allowed CSG list is not empty.  
1.4 Autonomous search function for CSG in LTE

The autonomous search function for CSG is triggered when the UE has a non-empty Allowed CSG list: 
In addition to normal cell reselection, to detect suitable CSG cells the UE shall use an autonomous search function for CSG cells on non-serving frequencies when at least one CSG ID is included in the UE’s allowed CSG list. This UE autonomous search for CSG cells may also include CSG cells of RATs other than E-UTRAN. The UE may also use autonomous search on the serving frequency. The UE shall disable the autonomous search function for CSG cells if the UE’s allowed CSG list is empty.
The autonomous search function for CSG is not dependent on finger print info, but always active (in the background), when the allowed CSG list is not empty.  
Discussion
In RAN66bis it was discussed whether the Hybrid cell is included in the Neighbour Cell List (NCL) in UMTS, as Macro cells are. No agreement was made in the meeting, i.e. a Hybrid cell may or may not be included in the NCL in UMTS. In this chapter the pros can cons of having the Hybrid cells included in the NCL are evaluated. 
Option 1: Hybrid cell in NCL

In case the Hybrid cell is included in the NCL, there is no need for an autonomous search function to find Hybrid cells (both member and non-members). The UE would find the Hybrid cell through normal cell re-selection. 
However members of the Hybrid cell would not re-select to Hybrid cells with "preference" i.e. ignore the normal cell re-selection rules. In case the Hybrid cells is strongest on a lower priority frequency the UE would not re-select to that Hybrid cell with normal cell re-selection. 
Including Hybrid cells in the NCL in the Macro network poses constraints on the Macro cell deployment and maintenance. Furthermore the space in the NCL (32) is limited for high density deployment of Hybrid cells.

Option 1: In UMTS the Hybrid cell shall be included in the NCL.
Option 2: Hybrid cell not in NCL and Hybrid Cell Indicator or PSC split
In case the Hybrid cell is not included in the NCL, a non-member UE would not find the Hybrid cell, i.e. not re-select to a cell outside the NCL. A non-member UE would only access the Hybrid cell through cell selection (e.g. return out of coverage, power on). An option could be that non-member UEs access the Hybrid cell through manual CSG selection. Member UEs would access the Hybrid cell through autonomous search for CSG.  

To implement a battery efficient autonomous search function for Hybrid cells, similar as for CSG cells in Rel-8, it is proposed to introduce a Hybrid cell indicator in MIB. This avoids the UE to check SIB3 for membership. A Hybrid cell indicator in MIB is preferred over PSC split information, because both options provide similar function, but the PSC split information may not be avaible. 
Option 2: A Hybrid Indicator is included in the MIB. A Hybrid cell shall set Hybrid indicator to TRUE. 
Conclusion
RAN2 is kindly asked to discuss the Hybrid cells in UMTS. 
It is preferred to have the Hybrid cell indicated in NCL, i.e. option 1. However option 2 is also acceptable. 

An associated CR to 25.331 to introduce a Hybrid indicator in MIB is provided.
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