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1
Introduction
In [1], work item on enhancements to Release 10 carrier aggregation (CA) framework was discussed, particularly regarding possible improvements in the related signaling for the use of LTE carrier aggregation.  In this contribution, we share our view on possible signalling enhancements for CA in Rel-11.
2
Discussion
In [1], work item on enhancements to Release 10 carrier aggregation (CA) framework was discussed. In particular, it includes:
· Possible improvements in the related signalling for the use of LTE carrier aggregation, including 

· UL and DL physical layer signalling,
· RRC and MAC signalling to support carrier aggregation,
· enhanced transmit diversity schemes for PUCCH format 3 and PUCCH format 1b with channel selection.
During the Rel-10 development, there were numerous features that were presented in Rel-10 but did not make it into Rel-10 specifications. Some of the features were heavily discussed, while many features received relatively less discussion due to lack of time. In addition, some features were designed based on specific and/or simplified assumptions (e.g., optimized for 2 CCs for a UE in CA, optimized for small number of active UEs, etc.). 
Due to the updated and expanded deployment needs and focus in Rel-11, it is necessary to re-evaluate some of the features already presented in Rel-10 for potential applicability in Rel-11. Moreover, Rel-11 also necessitates the evaluation of new features based on the Rel-11 deployment needs. In the following, we list some potential features concerning physical layer:

· PCFICH 

· Currently, the starting symbol index of a cross-scheduled PDSCH is layer 3 configured. This is inefficient and may result in non-negligible performance loss (~10%) compared with dynamic solutions. 
· The current indication of the starting PDSCH symbol index is also transparent to subframe types (e.g., MBSFN subframes) of the serving cell and/or neighbouring cells, which results in performance loss in some scenarios.
· PHICH

· Current Rel-10 design may result in high PHICH collisions, as the collision avoidance is primarily based on DM-RS cyclic shift, which serves also for many other purposes. This is particularly important if SPS is also supported on SCCs.
· PDCCH

· Depending on the types and/or the configurations of the CCs in CA for a UE, additional enhancements to cross-carrier PDCCH signalling may be considered (e.g., cross-subframe signalling).

· Additional enhancements to improve scheduling flexibility without increasing the max number of blind decodes can be considered.

· PUCCH

·  In Rel-10, DAI is not supported for FDD. In addition, explicit DTX feedback is not supported. Both features should be further considered in Rel-11.
· In Rel-10, multiplexing ACK/NAK with CQI is not supported on PUCCH format 3, resulting in excessive CQI dropping under the multi-bit ACK/NAK feedback. In addition, CQI transmissions for multiple CCs follow a purely TDM manner, which may cause large feedback delay and inefficient scheduling of CCs for a UE.  Enhancements to CQI reporting and multiplexing with other UL signals should be considered. 
· Further ACK/NAK feedback enhancements, e.g. for power limited UEs, can be considered.

· PUSCH

· Potential enhancements to PUSCH operation especially regarding UCI multiplexing, PDCCH DTX signalling, etc. can be considered.

· Aperiodic SRS

· Rel-10 does not allow cross-carrier SRS triggering, which can be considered in Rel-11.
· Power Control

· Cross-carrier group power control should be considered in Rel-11. This is particularly important if SPS is also supported on SCCs.
· Primary CC

· Depending on the needs of Rel-11 deployments, extension of the PCC design (e.g., de-coupling DL PCC and UL PCC from the SIB-2 linkage, etc.) can be considered.

· Others

· Further enhancements, e.g., multiple time advances, CA of different TDD DL and UL configurations, additional carrier types, etc., as discussed in [1], should be considered in Rel-11.

Obviously, the above list is not intended for an exhaustive list. For the features to be included in Rel-11, as discussed in [2], careful tradeoff analysis should be performed. 
3
Conclusions 

In this paper, we shared our view on possible signalling enhancements for CA in Rel-11. The enhancements should consider both the features presented but not accepted in Rel-10 and new Rel-11 features, based on the deployment needs for CA in Rel-11.
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