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1 Introduction
RAN1 has agreed on the following on the support of wider bandwidth for LTE-A (Section 5 of [1]): 

A terminal may simultaneously receive or transmit one or multiple component carriers depending on its capabilities:

· An LTE-Advanced terminal with reception and/or transmission capabilities for carrier aggregation can simultaneously receive and/or transmit on multiple component carriers.

· An LTE Rel-8 terminal can receive and transmit on a single component carrier only, provided that the structure of the component carrier follows the Rel-8 specifications.

· It shall be possible to configure all component carriers LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Consideration of non-backward-compatible configurations of LTE-A component carriers is not precluded

The above text implies that that two possible component carrier types can be considered for LTE-A, namely backward compatible component carriers and non-backward compatible component carriers. The need for backward-compatible compatible carriers is clear. Regarding the non-backward compatible component carriers, a number of contributions have discussed its need and how it can be signalled [2]
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Our view on the need for non-backward compatible component carrier was previously presented in [12]. In this contribution, we present our updated views on this issue. 

2 The need for non-backward-compatible component carrier
2.1 Support of Advanced LTE-A features

In [12], we have argued that non-backward compatible component carriers can be used to optimise the design of advanced LTE-A features by circumventing the backward-compatible requirement; and that backward-compatible component carrier may not necessarily have to support all LTE-A features, especially features that might be only available to higher UE classes. However, the majority view of companies and the trend in RAN1 so far is clearly that LTE-A features should be fully supported on backward-compatible component carriers. In this case, defining non-backward compatible component carrier for optimisation purpose will increase UE complexity and testing effort since the optimised LTE-A design for non-backward compatible component carriers is likely to differ significantly with the design for back-compatible component carriers. The specification effort required is also significant. 
Therefore, given that all LTE-A features are to be supported on backward-compatible component carrier, the need for non-backward compatible component carrier can not be justified for LTE-A feature optimisation purpose. However, the need for non-backward compatible component carrier should be considered when there are asymmetric DL/UL component carriers as explained next.
2.2 Asymmetric DL/UL component carriers
The discussions on the need for non-backward-compatible component carrier by companies have mainly focused on the issue of asymmetric DL/UL carrier aggregation. 

In our view, two different cases of asymmetric DL/UL carrier aggregation need to be considered:

· The number of DL component carriers > the number of UL component carriers

· The number of DL component carriers < the number UL component carriers.

2.2.1 RACH and initial access procedure

In [2], the problem of DL component carrier identification by the eNB for random access response transmission is identified when the number of DL component carriers is more than the number of UL component carriers. A simple solution is to make certain DL component carrier(s) not accessible by the UE by not transmitting PBCH or SCH in order to remove the ambiguity of which DL component carrier is the UE listening for the random access response [2]. Such a DL component carrier can be seen as non-backward compatible since no Rel-8 UE can operate on it. However, this also means that no Rel-10 UE can perform initial access on the non-backward compatible component carrier.
Quite a number of solutions already exist to resolve the DL component carrier ambiguity issue without the need to restrict the initial access by Rel-10 UE (see for example [7]
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 \* MERGEFORMAT [11]). In our view, solutions that allow all component carriers to be accessible by Rel-10 UE should be considered.
2.2.2 TX-RX separation
2.2.2.1 Non-backward compatible DL component carrier

In [3], it is identified that non-backward compatible DL component carrier is needed due to RAN4 decision’s to support fixed TX-RX separation as defined in TS36.101 v8.5.1. As a result, we agree that non-backward-compatible DL component carriers will be need to be defined for LTE-A and they are DL component carriers that has to be barred from Rel-8 UE so that the Rel-8 UE does not transmit random access preamble using invalid UL carrier frequency and suffer from random access failure.
Hence, the non-backward compatible component carrier can simply be defined as the component carrier that cannot be accessed by Rel-8 UE. A different SCH design for the non-backward compatible component carrier can achieve this purpose [3]. However, no other fundamental difference between the two types of component carrier is foreseen.

We can conclude that non-backward compatible DL component carrier only exists when there is cell-specific asymmetric component carrier aggregation where there are more DL component carriers than UL component carriers.
2.2.2.2 Non-backward compatible UL component carrier

When there are more UL component carriers compared to DL component carriers, say M UL component carriers and N DL component carriers, where M > N, only N UL component carriers will be visible to the Rel-8 UEs and there will be M-N UL component carriers that will be invisible to the Rel-8 UEs. In principle, these M-N UL component carriers can be made non-backward compatible without any impact on Rel-8 UEs. However, the need to design these M-N UL component carriers any differently than the other N backward-compatible UL component carriers requires further study.

Nonetheless, one can define non-backward compatible UL component carrier as UL component carrier that is invisible to Rel-8 UE. It only exists when there is cell-specific asymmetric component carrier aggregation where there are more UL component carriers than DL component carriers. Non-backward compatible UL component carriers are the UL component carrier that does not have the corresponding DL component carrier that satisfy the TX-RX carrier frequency separation as defined in 36.101.
3 Conclusions
In summary,
· We agree that the fixed TX-RX carrier frequency separation for Rel-8 implies that non-backward component DL component carrier is needed.

· Non-backward compatible DL component carrier can be defined as DL component carrier that is inaccessible to Rel-8 UE and it only exists when there is cell-specific asymmetric component carrier aggregation where there are more DL component carriers than UL component carriers. 

· Non-backward compatible DL component carriers are the DL component carrier that does not have the corresponding UL component carrier that satisfies the TX-RX carrier frequency separation as defined in 36.101 v8.5.1.
· Non-backward compatible UL component carrier can be defined as UL component carrier that is invisible to Rel-8 UE and it only exists when there is cell-specific asymmetric component carrier aggregation where there are more UL component carriers than DL component carriers.

· Non-backward compatible UL component carriers are the UL component carrier that does not have the corresponding DL component carrier that satisfies the TX-RX carrier frequency separation as defined in 36.101 v8.5.1.
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