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1 Introduction
In Rel-10 the issues about extension carrier and carrier segment were discussed[1]. 
Motivations:
· Improved spectral efficiency

· Bandwidth extension by narrow bandwidth

· Actual BW allocations do not match Rel-8 system bandwidth
Characters:
· No PBCH/Release-8 SIB/Paging on extension carrier 
· No PSS/SSS on extension carrier

· No PDCCH/PHICH/PCFICH on extension carrier
· No CRS on extension carrier

· Rel-10 mobility is based on measurements in backwards compatible CCs 

· Must be a part of a component carrier set where at least one of the carriers in the set is a backwards compatible component carrier.

· The main differences between segments and extension carrier are

· Single PDCCH for resource allocation, single HARQ 

· Contiguous BW requirement and maximum combined bandwidth of 110 RBs
The introduction of two carrier types doesn’t come to an agreement due to the response of RAN4 for LS [2].
In this document, we share our views on extension carrier for Rel-11 carrier aggregation.
2 Extension carrier
Compared with carrier segment, the extension carrier has some advantages as follows[3]:

1. more flexibility; 
An extension carrier is an independent entity. Spectral placement can be adjacent or not adjacent to carrier which carries PDCCH
2. the individual PDCCH for data transmission and separate transmission mode;
It is without the mixture of DCI due to different RA size with Rel-10 UE.  

3. independent HARQ process;
Optimal link adaptation can be obtained.

4. interference coordination in HetNet;
Considering the above characters, the extension carrier seems to be a good selection for Rel-11 new carrier type. If extension carrier is introduced, the following issue should be considered.
2.1 Synchronization and reference signals

The detection of PSS/SSS not only enables time and frequency synchronization, but also provides the UE with the physical layer identity of the cell and cyclic prefix length. If PSS/SSS are absent in extension carrier, synchronization can follow the cell carrying PDCCH. On the other hand, CRS can be used for time and frequency tracking. When CRS is absent, time and frequency tracking should follow the CRS of the cell carrying PDCCH.
However, when without PSS/SSS and CRS, for extension carrier and mother CC in inter-band or multiple transmission point, the difference of frequency band and propagation delay will give rise to problematic time and frequency synchronization.

Proposal 1: For inter-band or multiple transmission point scenario, time and frequency synchronization should be investigated for extension carrier.
2.2 PDCCH

In Rel-11 considering the enhancement for MU-MIMO and RRH with the same cell ID in CoMP scenario, the requirement for capacity and performance of PDCCH increases imminently. UE-specific RS based scheme seems to be the solution compared to CRS based one. Usually, for extension carrier, cross CC scheduling is necessary, e.g. UE monitor the PDCCH on the cell carrying control information. Due to the possible new PDCCH scheme, the UE-specific RS based PDCCH can be carried in PDSCH in extension carrier to relieve the load of Rel-8/9/10 PDCCH. If UE-specific RS based PDCCH allows cross carrier scheduling, this isn’t severe problem. Meanwhile, extension carrier usually is used the narrow bandwidth assignment, the compact DCI format needs further investigation to reduce signaling overhead.
Proposal 2:Extension carrier can contain the UE-specific RS based PDCCH. Whether UE-specific RS based PDCCH allows cross CC scheduling should be considered.
2.3 PUSCH

Generally extension carrier has the small RBs. For TDD the resources are divided to UL and DL by time, so PUSCH seems to be natural to avoid the waste of uplink resources. However, whether uplink control information is transmitted on PUSCH in extension carrier should be considered for UCI payload can exceed the PRB size of extension carrier.
Proposal 3:For TDD whether uplink control information is transmitted on PUSCH in extension carrier should be considered.
2.4 Carrier indicator field in DCI
The unused other 3 states in 3bits carrier indicator can be used as the indication of extension carrier. Thus the number of aggregated carriers can be expanded up to 8 carriers, in this condition more control signaling enhancement be required, such as ACK/NACK feedback、PUCCH format design, etc. Usually extension carrier contains the less RB, for a UE when the multiple extension carriers are aggregated, there could be inefficient due to the corresponding increase of PDCCH overhead, the number of A/N bits and so on. Moreover, for aspect of bandwidth extension, extension carrier is not obviously for CA, thus in CA scenario the support number of extension carrier should be restricted. 

From the perspective of simplicity and improving spectral efficiency, the support of the maximum number of CCs in Rel-11 CA may still maintain 5 carriers, in which the number of extension carrier can be set one. 

Observation: whether to restrict the number of aggregating extension carriers in CA scenario should be considered. 
Proposal 4: Carrier indicator field for extension carrier may base on Rel-10 principle.
3 Conclusions
In this document, we discussed potential influence for extension carrier used in Rel-11. We suggested the following issue:
Proposal 1: time and frequency synchronization should be investigated for extension carrier.
Proposal 2: Extension carrier can contain the UE-specific RS based PDCCH. Whether UE-specific RS based PDCCH allows cross CC scheduling should be considered.

Proposal 3: For TDD whether uplink control information is transmitted on PUSCH in extension carrier should be considered.

Observation: whether to restrict the number of aggregating extension carriers in CA scenario should be considered. 

Proposal 4: Carrier indicator field for extension carrier may base on Rel-10 principle
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