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1 Introduction

Several contributions use the terms Backward compatible, Non-backward compatible carriers, LTE and LTE-A UEs etc.  But it is not clear if there is a common understanding on these terms.  This document discusses the different cases and terminology to try to verify every ones understanding.

2 Discussion

2.1 Backwards and non-backwards compatible carriers
A Rel-8 LTE UE can camp on carrier defined in a band in Rel-8.  This is shown in figure 1.
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Figure 1: A legacy carrier that is supported by Rel-8 UE
When additional spectrum is available, it can be contiguous to the existing defined carrier, non-contiguous  from the existing carrier or may have different duplex distance.  The different options for each of these cases are discussed in more detail.

2.1.1 Non-contiguous  new carrier

This case is shown in Figure 2.  
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Figure 2:  A non-contiguous  Extension carrier 

Here, there are several options to handle the new carrier.  

1) Define a new release independent band that allows a future Rel-8 LTE UE can camp on these carriers.  This is simple and this possibility is expected to be allowed in the future. 
Proposal #1: New release independent bands that allow future Rel-8 UEs to camp on them should continue to be supported.

Question#1: Are new release independent bands that allow future Rel-8 UEs to camp on them considered a backward compatible carrier?  Or are BC carriers only those that allow legacy UEs to camp on them?  
If we go with the definition that a BC is only those that support legacy UEs to camp on them, then defining carriers on new spectrum will make it non-backward compatible.  Thus statements that request focus on BC carriers will prevent any carriers on new spectrum and hence need to be clarified on what is meant by BC carrier.

2) Define carriers in this band that is not backward compatible with Rel-8.  This means that even future Rel-8 UEs won’t be allowed to camp on them and only Rel-10 UEs can camp on them.  These are clearly non-backward compatible carrier and support for these needs to be discussed and agreed.
Proposal #2: Discuss if non-backwards compatible carriers of the type where future Rel-8 UEs won’t be allowed to camp on them and only Rel-10 UEs can camp on them needs to be supported.
3) Allow usage of these new carriers only for Rel-10 RRC connected UEs.  In other words, these carriers only carry DSCH UL/DL resources. No UE is allowed to camp on them.  These are also non-backward compatible carriers applicable only in connected mode.
Proposal #3: Discuss whether non-contiguous  backward compatible CCs in which RRC Idle UEs are not allowed to camp but only RRC connected mode only UEs can use need to be supported.

2.1.2 Contiguous carriers

Here the new carriers are contiguous to a Rel-8 carrier as shown in figure 3.

[image: image3.emf]Legacy carrier

Contiguous 

extension 

carrier

Contiguous 

extension 

carrier

f


Figure 3:  An contiguous Extension carrier (also sometimes called carrier segments)

There are several options again.
The following choices are similar to the non-contiguous carrier:

1) Define the new carriers as new release independent bands. This allows future Rel-8 UEs and LTE-A UEs to camp on any of the carriers – existing or new.

2) Define carriers in this band that is not backward compatible with Rel-8.  This means that even future Rel-8 UEs won’t be allowed to camp on them and only Rel-10 UEs can camp on them. 

While this is similar to the option 3 of non-contiguous carrier, there is more motivation so support the following for contiguous carriers:

3) Allow usage of these new carriers only for Rel-10 RRC connected UEs.  In other words, these carriers only carry UL/DL resources. These are clearly non-backward compatible carriers applicable only in connected mode.

Proposal #4: Discuss whether the following contiguous CCs needs to be supported: in which RRC Idle UEs are not allowed to camp but RRC connected mode only UEs are allowed to use resources
In addition, there is another possibility for contiguous carriers:
4) Define a new band that covers the full carrier bandwidth.  This will not allow any legacy Rel-8 UEs to camp on it.  However, in theory should allow a future Rel-8 UE to camp on it but the resulting bandwidth could exceed 20Mhz (in some cases) and this may prevent future Rel-8 UEs to camp on these. 

Proposal #5: The possibility of defining new bands with larger bandwidth cannot be excluded but is outside the scope of CA discussion.

2.1.3 Different duplex distance
Here the new frequencies that are available need a different duplex distance compared the band defined in Rel-8.  

1) This is similar to the previous discussions.  In case of different duplex distance, the first option is to define a new release independent band for the different duplex distance.  This allows future Rel-8 UEs and LTE-A UEs to camp on any of the carriers – legacy or new.

Question #3: Are new carriers with different duplex distance considered Back-ward compatible carrier?  According to the RAN1 LS: 
RAN1 would like to point out that a component carrier may be non-backward compatible due to non-fixed Tx-Rx duplex distance
2.2 LTE and LTE-A UEs

Based on the above discussion, the terms LTE and LTE-A UE used often in the discussions also needs some  clarification.  When new release independent bands are made defined, they might be supported by future Rel-8 UEs.  Further, not all Rel-10 UEs will support CA.  So what is the definition of an LTE-A UE:
Question #4:  What is an LTE and LTA-A UE?
1) Are LTE UEs only legacy Rel-8/9 UEs?

2) Are LTE UEs also future Rel-8 UEs that can camp on newly defined release independent bands?

3) What features should a Rel-10 UE support to be considered an LTE-A UE?

However, at this time it may not be essential to define an LTE-A UE.   It can be considered in future when such a term is needed.
3 Conclusion and proposal

The contribution looked at the terms BC and NBC carriers.  

The following proposals and questions were made:
Proposal #1: New release independent bands that allow future Rel-8 UEs to camp on them should continue to be supported.

Question#1: Are new release independent bands that allow future Rel-8 UEs to camp on them considered a backward compatible carrier?  Or are BC carriers only those that allow legacy UEs to camp on them?  

A related question is then on what is exactly a Non Backward compatible carrier.

Question #2:  What is an Non Backward Compatible Carrier?  It is one in which new Rel-8 UEs which support those bands are allowed on, or is it ones in which only Rel-10 are allowed to camp on or one which can be used only for UL/DL resources?
Proposal #2: Discuss if non-backwards compatible carriers of the type where future Rel-8 UEs won’t be allowed to camp on them and only Rel-10 UEs can camp on them needs to be supported.
Proposal #3: Discuss whether non-contiguous  backward compatible CCs in which RRC Idle UEs are not allowed to camp but only RRC connected mode only UEs can use need to be supported.

Proposal #4: Discuss whether contiguous CCs needs to be supported: in which RRC Idle UEs are not allowed to camp but RRC connected mode only UEs are allowed to use resources

Proposal #5: The possibility of defining new bands with larger bandwidth cannot be excluded but is outside the scope of CA discussion.

Question #3: Are new carriers with different duplex distance considered Non-Back-ward compatible carrier? 
Question #4: What is an LTE and LTA-A UE?
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