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1. Introduction

According to email discussions, most of companies seem to be ok for supporting possibility of having different numbers of component carriers and bandwidths aggregation in the UL and the DL for LTE-A FDD. To have the asymmetric number of component carriers and bandwidths are effective from the viewpoint of different throughput requirements for UL and DL[1]-[5]. However, for asymmetric carrier aggregation case, there would be some restrictions for eNB scheduler if eNB is forced to support full backward compatibility in all the component carrier pairs as discussed in [1].

In this contribution, we discuss the merits of hiding some of DL component carriers from LTE UEs for asymmetric carrier aggregation case.
2. Problems of enforcing backward compatibility to all the DL component carriers for asymmetric carrier aggregation
It is possible for all the component carriers to retain the backward compatibility to LTE UEs even in the asymmetric carrier aggregation case[1]. However, there would be some demerit to configure backward compatibility in all the component carriers as follows.
At the initial access from an LTE/LTE-A UE, eNB should determine in which DL component carrier the UE that transmitted RACH for initial access camps, in order to send RACH response to the UE, since such UE has not yet been configured for DL carrier aggregation (i.e. would receive only one DL component carrier). Otherwise, eNB should send multiple RACH response in different DL component carriers.
If all the DL component carriers are forced to be backward compatible in the asymmetric carrier aggregation case, eNB should allocate more code and/or time/frequency resources for RACH in UL component carrier(s) in order to distinguish the DL component carrier corresponding to received RACH. The increase of code resources results in a loss of performances of false-alarm and mis-detection, and the increase of time/frequency resources requires more overhead in UL component carrier.

Also, there would be some restrictions to eNB scheduler in order to avoid the possible collisions of UL signals[1] (e.g. UL ACK/NACK and PUSCH with hopping). In addition, as discussed in [2] and [5], even if the number of carriers and the bandwidths are symmetric in the eNB level, it should be noted that UEs may have different bandwidth capabilities in UL and DL. Such a capability difference would result in a UE-specific asymmetric carrier aggregation configuration, which might even worsen the restriction/complexity of the eNB scheduler for supporting backward compatibility in all the component carriers.

3. Non-backward compatible component carriers for asymmetric carrier aggregation
If LTE-A specifications allow non-backward compatible component carriers for asymmetric carrier aggregation cases, the restrictions for eNB scheduler and UL RACH overhead would be improved.
Figure 1 shows two alternatives when eNB-level asymmetric carrier aggregation is configured. Note that eNB-level backward compatibility to LTE UEs is supported in both alternatives. In Figure 1 (a), all the DL component carriers support backward compatibility to LTE UEs, namely all the DL component carriers are visible by LTE UEs.
Contrary, in Figure 1 (b), one of the DL component carriers is not backward compatible. Non-backward compatible component carriers may be realized by not sending SCH/BCH in it or indication to LTE UEs by reserved field of PBCH or dynamic BCH with some forward compatibility mechanisms. In this case, one DL component carrier is hidden from LTE UEs. Because the RACH for initial access is transmitted based on the information from the backward compatible component carrier(s), eNB can detect in which DL component carrier RACH response should be sent, without allocating more resources for RACH in the UL component carrier. In addition, if one of the component carriers doesn’t include LTE UEs, the restrictions to eNB scheduler for avoiding UL collision would become much looser.
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Figure 1 Alternatives for backward compatibility for asymmetric carrier aggregation
4. Efficiency of the system
As shown in Figure 1, each pair of UL/DL component carriers might have asymmetric bandwidths. In this figure, upper 10MHz DL component carrier is linked to 20MHz UL component carrier, which would be neither general nor effective bandwidth configuration for LTE.

At the early stage of LTE-A, most of UEs in the cell are LTE UEs. Hence, eNB should configure all the component carriers as backward compatible with the cost of scheduler restriction/complexity and ineffective UL/DL bandwidth configuration. However, at the later stage, most of UEs would support LTE-A system, thus it should be possible for eNB to hide upper 10MHz DL component carrier from LTE UEs.

If eNB can gather all the LTE UEs in lower 20MHz DL component carrier in Figure 1, and use the upper 10MHz DL component carrier only for the LTE-A UEs (e.g. carrier aggregation), the efficiency of the system would increase.
5. Conclusion

In this contribution, we discussed the merits to configure non-backward compatible component carriers for the asymmetric carrier aggregation case.

We see the merits to configure non-backward compatible component carriers especially for asymmetric carrier aggregation case. Also, non-backward compatible component carrier would have some potential merits for realizing optimization of the RS configurations for Relay, CoMP and higher order SDM in DL, without any impacts on LTE-UE measurements.
As a conclusion, we propose to allow the possibility to configure non-backward compatible component carriers for supporting asymmetric carrier aggregation effectively at least for FDD.
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