Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #73bis

 

R2- 112391
Shanghai, China, April 11 – 15, 2011

Agenda item:
7.6
Source: 
LG Electronics Inc
Title: 
BTS cell dicovery enhancement
Document for:

Discussion
1 Introduction
In RAN51, HetNet mobility enhancement [1] was agreed as study Item for Rel-11. In the proposed study item, there are multiple objectives that we could take as baseline for further progress. In this contribution, we focus on enhancement of BTS cell discovery, especially focusing on femto cell, i.e., CSG cell. 
2 Discussion
2.1 Common features for idle and connected

For CSG cell discovery, current UEs rely on either autonomous function or manual CSG selection function. Simply saying, autonomous search is kind of automatic CSG cell searcher for ever visited member CSG cell, while manual CSG selection is intended for initial visit to member or even non-member CSG cell. 
Autonomous search function

TS xx.xxx specifies some conditions where CSG capable UE should be able to detect a CSG cell within a fixed duration. For autonomous search function, followings can be assumed by UE when trying to check if the CSG cell is detected or not:
· The CSG cell is ever visited cell by the UE
· The PCI/frequency of the ever visited cell has not been changed since the last visit
The first bullet above is a sort of limitation/working scope of autonomous search function. The autonomous search function cannot be employed for the case that this is the very initial visit by the UE. In our view, the root cause of this limitation is that autonomous search function is largely relying on the (rough) location of the CSG cell, and UE can only obtain the location of the CSG cell only by empirically acquiring the location at the real visit (and camping on) to the cell. 
From user perception point of view, in case of initial visit, it would be very convenient and smart if its member CSG cell can be automatically (or intelligently) detected and thus selected/handed over without requiring trigger of manual CSG selection procedure.  

Considering the root cause of the limited applicability of autonomous search, it seems straightforward to consider providing the location of member CSG cells a priori to the UE such that UE can make use of the knowledge of CSG cell information even for initial cell visit. It is then an issue how we make location of member CSG cells available in UE. Noticing that nowadays UE positioning capability is quite common for most of newly released mobile phones or devices, it seems that we could come up with many means to make location information of member CSG cell available in UE. 
Proposal 1 RAN2 study the need/benefit of extending autonomous search function to be applicable for initial visit, and also study the suitable mechanism for that.  
2.2 Idle mode features

Cell reselection is one of the main features for idle mode. This is also true for cell reselection from/to CSG cell. It seems that cell reselection is not directly related to BTS cell discovery, and thus 
Highest priority assumption for best ranked CSG cell
For cell reselection from CSG cell, normal CSG cell rule is applied with the exception that the CSG cell can be assumed to be of highest priority as long as the CSG cell is best ranked. This special priority handling for member CSG cell can be referred to as ‘implicit highest priority assumption for best ranked member CSG cell’. 

From radio condition perspective, this implicit highest priority assumption is quite reasonable in two folds:
· 1) by assuming highest priority, UE can prioritize CSG layer

· 2) by effectively limiting the applicability of the highest priority assumption only for the case when CSG cell is ‘best ranked’ on the frequency, undesirable intra frequency interference is not introduced by implicit highest priority assumption. 

However, if we review the second bullet from user service point of view, it can be asked if the second bullet (i.e., limiting condition) is something that user always wants. For example, some users may prefer to remain non-best CSG cell because e.g., the CSG cell provides lower charging rate than best ranked macro cells. But current specification forces the UE to leave the CSG cell to the best ranked macro cell or other cells of higher priority frequency. 

Proposal 2 RAN2 study if camping on non-best ranked is beneficial from user service point of view. When studying this, the impact of possibly elevated intra frequency interference affecting network performance should be carefully investigated. 
IFRI handling for CSG cell. 
No issue is foreseen regarding BTS cell discovery enhancement. 

2.3 Connected mode features
In connected mode, if UE detects its member CSG cell in the proximity by means of autonomous search, the UE sends proximity indications to network such that network can be informed of the detection of the member CSG cell. This proximity indication is then used as a trigger of measurement configuration by network, if not configured. Reporting of target CSG cell system info is also requested to UE for preliminary access check and resolving PCI confusion. 
If HetNet is successful and becomes a one of typical network deployment, UE may encounter multiple member CSG cells in the same proximity. For example, there might be a cluster of CSG cells for which UE consider them to be in the same proximity area. As an another example, if HeNB supports multiple cells over a single or multiple frequencies, then the likelyhood of detecting multiple CSG cells in the same proximity increases. For these cases, current inbound handover procedure may not guarantee optimized performance for the following reasons: 
·  
Currently a proximity indication can only indicate a single frequency. 

·  
Currently reading of target CSG cell system information is addressed to only a single cell that is indicated by SI reading request message. 

Proposal 3 RAN2 study if it is beneficial to enhance inbound handover procedure for the case where multiple CSG cells coexist in the same proximity area.
Proposal 4 RAN2 study if it is beneficial to enhance inbound handover procedure for the case where member and non-member CSG cells coexist in the same proximity area. 

3 Conclusion

4 Reference

[1] RP-110417, ‘WI Proposal: HetNet mobility improvements for LTE’, Nokia Siemens Networks, Nokia Corporation
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