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1 Introduction
In RAN1#57bis meeting, three types of carrier were defined [1], which are backwards compatible (BC) carrier, non-backwards compatible (NBC) carrier, and extension (EX) carrier. And in RAN2#67 meeting, the following agreements related carrier types were achieved [2]:
· Rel-8 relevant system information and extensions of system information for LTE-A (if any) can be delivered on BC carriers.
· System information for LTE-A UEs can be delivered on NBC carriers.
However, there is no conclusion on EX carrier. In this contribution, we will continue to discuss the operations of the EX carriers.
2 Possible benefits of having extension carrier
According to RAN1 definition, an EX carrier is a carrier which is not operated stand-alone, but must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier. 
From RAN1 perspective, if the cross-carrier PDCCH transmission is configured, it is very likely that there would be a carrier without PDCCH. This kind of carrier can’t be operated stand-alone and is called extension carrier. Two advantages of introducing EX carrier could be foreseen: saving PDCCH overhead and enhancing PDCCH reliability.
From RAN2 perspective, as the EX carriers don’t need to have complete functionalities of BC or NBC carriers, possible benefits could be envisaged by configuring EX carriers, such as reducing control signalling overhead, reducing paging overhead, etc. In the following section, we try to discuss the operations of EX carriers so as to realize these benefits.
3 Operations of extension carrier
Since EX carriers can only be operated as a part of a component carrier set, which means UE cannot perform initial access on these carriers and cannot work alone on these carriers after RRC connection establishment. Therefore we propose that an extension carrier could not be treated as a cell.

Proposal 1: It is proposed that an extension carrier should not be treated as a cell.
It is also natural to conclude that idle mode UEs cannot camp on EX carriers. Therefore, in the existence of EX carriers, the number of idle mode camping-capable carriers could be reduced and hence the overhead of paging could be saved. Since an EX carrier is not considered as a cell in both idle and connected mode, and only activated when it is aggregated as resource for connected UEs, in order to save overhead, we propose that it is unnecessary to convey any LTE Idle Mode SIBs on extension carriers. 
Proposal 2: It is proposed that extension carriers don’t need to broadcast any LTE Idle Mode SIBs.
Although EX carrier don’t need to convey idle mode SIBs, carrier specific information is required to enable connected UEs to work on such kind of carriers. In LTE, a connected UE at least requires MIB, SIB1 and SIB2 of the serving cell. For the extension carrier, much of the essential system information is not needed. For instance, cell access and selection related information in SIB1, access class barring information, PCCH and RACH related configurations in SIB2 are not needed. The required information which enables UEs to work on the EX carriers, like MIB as well as part of common radio resource configuration could be delivered by broadcasting or dedicated signalling. It was discussed in RAN2#67bis that for provision of SI for an EX carrier, we have 3 options [3]:

a) Provide it on the extension carrier
We assume that this option is related to broadcasting SI on the extension carrier. 
+
Small overhead when different carriers aggregating the same EX carrier
+
Small overhead when lots of UEs using the same EX carrier
–
Larger delay for acquiring the needed information than option c)
· Need cross carrier indicator in common search space
· Need periodically checking the modification of the system information 

· It is wasteful if SI is continuously broadcasted when no UE or few UEs using the EX carrier
· Continuous provision of SI becomes useless after all the UEs who require such kind of information have the up to date SI.
b) Provide it in BCCH on another CC
+
Small overhead when lots of UEs using the same EX carrier
+
No need for cross carrier indicator in common search space comparing with option a)
· Larger delay for acquiring the needed information than option c)
· Need periodically checking the modification of the system information

· More overhead than option a) when different carriers aggregating the same EX carrier
· It is wasteful if SI is continuously broadcasted when no UE or few UEs using the EX carrier
· Continuous provision of SI becomes useless after all the UEs who require such kind of information have the up to date SI.
c) Provide it with dedicated signalling
+
 Smaller delay for acquiring the needed information than broadcasting
+
 Small overhead when no UE or few UEs using the EX carrier
+ 
 SI only provided when required and updated
·  Less efficient when lots of UEs using the same EX carrier
·  Update of SI is required to inform all of the related UEs individually
Considering the above pros and cons of these three options, we slightly prefer option c.
Proposal 3: It is proposed that extension carriers don’t need to broadcast MIB, SIB1 and SIB2. Dedicated signalling is slightly preferred to deliver carrier specific information which enables UE to work on extension carriers.
4 Conclusion
This contribution discusses the operation of extension carriers and the following proposals are given:

Proposal 1: It is proposed that an extension carrier should not be treated as a cell.

Proposal 2: It is proposed that extension carriers don’t need to broadcast any LTE Idle Mode SIBs.
Proposal 3: It is proposed that extension carriers don’t need to broadcast MIB, SIB1 and SIB2. Dedicated signalling is slightly preferred to deliver carrier specific information which enables UE to work on extension carriers.
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