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1
Introduction

In previous RAN2 meetings, the cell selection and reselection was discussed and the consensus is that the similar mechanism with UMTS should be reused. Considering the difference between LTE system and the previous system, there are still some issues needs to be discussed in LTE cell reselection procedure. 

2
Discussion
In previous GSM and WCDMA system, the bandwidth of UE and cell are the same. So there is not any bandwidth impact on cell reselection procedure. 
In LTE, the UE bandwidth capability is agreed to be 10 MHz and the high bandwidth capability of UE is 20MHz. on the other hand, the cell bandwidth ranges from 1.25MHz to 20MHz. the unmatched UE and cell bandwidth may brings some problems. 
For example, if there are three cells whose bandwidths are 1.25MHz, 2.5MHz and 10MHz respectively and these three cells have the same load level. According to the previous criteria, if the cell sequence is 1.25MHz, 2.5MHz and 10MHz. if a UE wants to originate a high rate service which can not support by the first and secondary cell in the first cell. Then the first cell will direct the UE to secondary cell and then the secondary cell will direct the UE to the third cell again. In the worse case, the UE may suffer several directions to get the service.
This will introduce extra signalling overhead and latency. If the UE and cell bandwidth be taken into account in the cell reselection procedure, the UE may firstly find the right cell which can provide the high rate service.
Under the assumption that the high capability UE may originate high rate service more likely. When a low capability UE accesses to a high capability cell, there may be another problem: the low capability UE will compete the limited common resource (e.g. RACH resource) with high capability UE equally.  This will reduce the network throughput. If the UE reselect to the suitable bandwidth cell, it will benefit for the network throughput.
Proposal 1: To resolve these problems described above, we propose that the UE and cell bandwidth capability should be taken into account in LTE cell reselection procedure.
In UMTS cell reselection procedure[1], excepting Quality value of serving cell and neighboring cells, some parameters are included in Rank criteria to show the other influence aspect, such as HCS, MBMS, UE status, and so on. The Qoffsets, n specifies the offset between the serving cell and neighbouring cell and different neighbouring cell may have different value. The Qhysts specifies the hysteretic value (Qhysts). In different status, e.g. PCH or FACH, this parameter may have different value. These parameters optimize the cell reselection procedure in some specific conditions.
Similarly, to make the UE and cell bandwidth impact on cell reselection procedure, a parameter should be included in cell reselection rank criteria.
Proposal 2: we propose a parameter which reflects the impact of UE and cell bandwidth on cell reselection procedure should be included in cell reselection Rank criteria.
It does not work well to evaluate UE and cell available bandwidth capability just by their inherent bandwidth. So some information may be taken into account to evaluation procedure.
Refering to UE available bandwidth evaluation, some information may be included such as UE access capability and service related information. On the other hand, the cell capability to provide service may be restricted by its load information. 
Which parameters described above should be considered in UE and cell available bandwidth evaluation and how to work on the bandwidth evaluation is FFS?
Proposal 3：Parameters for evaluating UE and cell available bandwidth and how these parameter to work are FFS (e.g. UE access capability and service related information is applied to evaluate). 
3
conclusion
In this paper, we discuss the bandwidth impact on cell reselection procedure in LTE and start the discussion about UE and cell bandwidth estimation. It is proposed that:
Proposal 1: To resolve these problems described above, we propose that the UE and cell bandwidth capability should be taken into account in LTE cell reselection procedure.

Proposal 2: we propose a parameter which reflects the impact of UE and cell bandwidth on cell reselection procedure should be included in cell reselection Rank criteria.

Proposal 3：Parameters for evaluating UE and cell available bandwidth and how these parameter to work are FFS (e.g. UE access capability and service related information is applied to evaluate). 

The text proposals below are proposed to be added to TR 25.813 as Subsection9.1.3:

------------------​---------------------Start of Text Proposal -----------------------------------------------
9.1.3 
Cell reselection
UE in RRC_IDLE performs cell reselection. The principles of the procedure are the following:

-
Cell reselection takes place in a hierarchical or non hierarchical cell topology. The type of topology will be indicated in system information;
-
The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:
-
Cells listed in the serving cell system information broadcast are searched and measured by the UE; it is FFS whether the UE can search and measure cells that are not listed in system information;
-
The attributes to be measured for E-UTRAN cells are FFS;
-
Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria. The criteria and rules relating to which measurements may be omitted are FFS;
-
Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involves measurements of the serving and neighbour cells. Details for cell reselection criteria are FFS (e.g. whether a cell specific offset is applied to measurements);
-
Cell reselection parameters are applicable for all UEs in a cell, but it is possible to configure specific reselection parameters per UE group or per UE.
 -     Cell reselection procedure should take UE and cell bandwidth capability into account. A parameter which reflects the impact of UE and cell bandwidth on cell reselection procedure should be included in cell reselection Rank criteria. Parameters for evaluating UE and cell available bandwidth and how these parameter to work are FFS (e.g. UE access capability and service related information is applied to evaluate). 
Cell access restrictions apply as for UTRAN, which consist of access class (AC) barring and cell reservation (e.g. for cells “reserved for operator use”, other purpose are FFS) applicable for mobiles in RRC_IDLE mode.
---------------------------------------- End of Text Proposal -------------------------------------------------
4 Reference
[1].    3GPP TS 25.304: "UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected Mode".
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