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1 Introduction
During the previous RAN2 meetings, following agreements were made regarding the network capability of supporting LC-MTC as well as the corresponding UE behaviour:

· A low cost MTC UE may access a cell only if SIB1 indicates that access of low cost MTC UEs is allowed. (RAN2#85 meeting)

· LC-MTC UE considers the cell incapable of supporting LC-MTC as barred cell and should not camp on it. (Can discuss whether any of the existing barring mechanism requires further modification) (RAN2#85bis meeting)

In this contribution, we make further clarification on the agreements and discuss the impact to the existing barring mechanism. 
2 Discussion
2.1 New indication in SIB1
In order to avoid the risks that the LC-MTC UE accesses the network incapable of supporting LC MTC, a new indication is agreed to be added in SIB1 to prevent the false access. According to the agreement the LC-MTC UE considers the cell incapable of supporting LC-MTC as barred cell and should not camp on it, there are two cases needs to be considered when UE determines whether the cell is capable of supporting LC-MTC or not.

· Case 1: The indication is present/not present. 
· Case 2: The indication is present with the field set to the value of allowed/not allowed explicitly indicating whether the LC-MTC UE is allowed/not allowed to access the cell. 
The mainly concerned scenario for the introduction of the indication is the false access of low-cost MTC UE to the legacy network, which can’t perform scheduling with the restricted TBS and PRBs. For legacy network, the indication is definitely absent just as Case 1. If the LC-MTC UE reads SIB1 without the indication, it will consider the cell as incapable of supporting LC-MTC. Then the cell is considered as barred cell and should not camp on it.  
Proposal 1: If the indication is not present in SIB1 e.g. in legacy network, LC-MTC UE considers the cell as incapable of supporting LC-MTC. 
In current barring mechanism, the cell status is indicated explicitly by the field cellBarred in SIB1. With the another field intraFreqReselection, UE can determine whether intra-frequency cell reselection is allowed or not in case the highest ranked cell on a carrier is barred. Those cells can only be reselected after 300s. Different current barring mechanism, if the cell is incapable of supporting LC-MTC, it is not expected that the cell can support the new feature in the near future, such as in 300s. The LC-MTC UE should not consider the cell as candidate for cell (re)selection at least till the UE detaches the network. For the network deployment, it is not likely that the operator deploys the cells of the same frequency in a neighborhood with some cells supporting a new feature and others not supporting it. It is more reasonable that the LC-MTC UE would consider all the cells on the same frequency as incapable of supporting LC-MTC if the best cell on the frequency is incapable of supporting LC-MTC. So the UE doesn’t need perform intra-frequency cell reselection on this frequency. 
Proposal 2: If the cell is incapable of supporting LC-MTC, the LC-MTC UE should always consider it as barred and should not consider it as candidate for cell reselection any more. 

Proposal 3: If the cell is incapable of supporting LC-MTC, intra-frequency cell reselection on doesn’t need to be performed. 
If the network is LC-MTC capable, the indication shall be present in SIB1. If the LC-MTC UE receives SIB1 with the indication, LC-MTC UE considers the cell as capable of supporting LC-MTC.A new IE for the indication can be added to SIB1 through non-critical extension. In the following section, we discuss whether the existing barring mechanism can be reused by LC-MTC UE if the cell is capable of supporting LC-MTC. 
2.2 Access restriction for LC-MTC UE

The network capable of supporting LC-MTC may also provide various services to legacy UEs. Due to the co-existence of legacy UEs and LC-MTC UEs, the operator may want to impose access restriction to LC-MTC UE. For example, the cell is heavy-loaded with huge number of LC-MTC UEs obtaining services through the cell. In order to guarantee the QoS of legacy UEs, the network wants to bar the access of LC-MTC UEs for a while until the cell is light-loaded, such as when parts of legacy UEs move out of the coverage of the cell or some legacy UEs release RRC connection upon service completion. In order to avoid the tentative network congestion due to the large number of LC-MTC UE, it is benefit for the operator to have the flexibility to impose access restrictions for LC-MTC UE. 
Just as the agreement said “A low cost MTC UE may access a cell only if SIB1 indicates that access of low cost MTC UEs is allowed”, a new IE with the data type of ENUMERATED, e.g. cellBarred-r12xy can be used to indicated whether the cell is barred or not for LC-MTC UE. If it is indicated as barred, LC-MTC UE considered the cell as barred and should not camp on it. 
Proposal 4: eNB capable of supporting LC-MTC UE can indicate in SIB1 whether the cell is barred or not for LC-MTC UE. 
E-UTRAN currently supports the concept of either allowing or disallowing intra-frequency cell reselection in case the highest ranked cell on a carrier is barred, which is also supported by UMTS. Since it’s a general behavior and supported by all categories of UEs, we don’t see any strong reasons for not supporting this by category 0 UE. A new IE with the data type of ENUMERATED, e.g. intraFreqReselection-r12xy can be used to indicate whether reselection the cell on the same frequency as barred cell or not. Same as current behavior, the LC-MTC UE shall exclude the barred cell as candidate for cell selection/reselection for 300 seconds. 
Proposal 5: eNB capable of supporting LC-MTC can indicate in SIB1 whether reselection to intra-frequency cells is allowed or not for LC-MTC UE. 
For the network capable of supporting LC-MTC UE, if proposal 4 and proposal 5 are agreeable, currently access barring mechanism can be reused by LC-MTC UE if the network is capable of supporting LC-MTC.  Considering the legacy IEs i.e. cellBarred and intraFreqReselection are also present for normal UEs, the LC-MTC UE should ignore such IEs when the IEs related to Category 0 UE are present. 

Proposal 6: The fields cellBarred and intraFreqReselection should be ignored by the LC-MTC UE if the IEs related to Category 0 UE are present. 

3 Conclusions
In this contribution, we make further clarification on the agreements and discuss  the impact to the existing barring mechanism. 

Proposal 1: If the indication is not present in SIB1 e.g. in legacy network, LC-MTC UE considers the cell as incapable of supporting LC-MTC. 
Proposal 2: If the cell is incapable of supporting LC-MTC, the LC-MTC UE should always consider it as barred and should not consider it as candidate for cell reselection any more. 

Proposal 3: If the cell is incapable of supporting LC-MTC, intra-frequency cell reselection on doesn’t need to be performed. 
Proposal 4: eNB capable of supporting LC-MTC UE can indicate in SIB1 whether the cell is barred or not for LC-MTC UE. 
Proposal 5: eNB capable of supporting LC-MTC can indicate in SIB1 whether reselection to intra-frequency cells is allowed or not for LC-MTC UE. 
Proposal 6: The fields cellBarred and intraFreqReselection should be ignored by the LC-MTC UE if the extended IEs related to Category 0 UE are present. 

Meanwhile, the companion CR is provided in [1]. 
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