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1. Introduction

In RAN1, candidate technologies for LTE-A, requirements set forth by ITU-R for IMT-A as well as operators, were discussed and defined in TR 36.814[1]. Among those enabling technologies, carrier aggregation has major impact on MAC. The MAC related description is stated in [1] as following:
From a UE perspective, there is one transport block (in absence of spatial multiplexing) and one hybrid-ARQ entity per scheduled component carrier. Each transport block is mapped to a single component carrier only. A UE may be scheduled over multiple component carriers simultaneously.

In this contribution, we discuss some of the impacts of carrier aggregation on MAC 
2. Discussion
U-plane architecture and C-plane deployment of component carrier aggregation were discussed in RAN #65bis. The consensus converged in the meeting and the requirements from [1] were used as the basis of further discussion.
Anchor Carrier
Although detailed definition is remained to be discussed for this “anchor carrier”, we think it is logical to assume the existence of anchor carrier, which a UE is configured with both UL and DL. 

Multiple HARQ entity
Each CC has its HARQ entity, interaction between different CC HARQ entity should be possible. Each TB is mapped to a single CC only. Furthermore, there is only one MAC entity at the UE and separation between common MAC function and CC specific MAC function is FFS.
However, some requirement from [1] remains unclear to RAN2.
Difference aggregation between UL and DL
It will be possible to configure a UE to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL. …
Above description is form [1], and it clearly states that different CC aggregation should be possible for UL and DL (apply to FDD only). To achieve this, it seems that a UE can be configured with one or more DL-only CC or UL/DL CC (UL-only CC seems not logical, so the possibility is precluded here). However, what does it mean that a CC is configured with DL-only? And, what is the configuration difference between a DL-only CC and a DL/UL CC? How does DL-only CC report HARQ feedback (e.g. on the same CC or on the CC with UL capacity)?
Proposal 1: RAN2 should start the investigation on how to support different number of Component Carrier aggregation in the UL and the DL.
Uplink information

Uplink information is prepared and sent by a UE to report necessary information for the scheduling on the eNB side. With multiple CCs, it is interesting how does a UE report these scheduling information, e.g. BSR, PHR, and SR. The choice of the reporting method is affected by the level of coordination between these CCs. Logically, there are at least three options:
Option 1: Report once on the anchor CC.
Option 2: Report once on any CC with UL capacity.
Option 3: Multiple reports on CCs with UL capacity.
Generally, the advantage of reporting uplink information on only one CC is its simplicity and less overhead, however, such option also assumes tight coordination among CCs, e.g. they are all under single eNB. If there is no coordination among CCs, a UE may have no choice but to report independently on each CC. Report individually on each CC required less coordination among CCs and may reduce delay. However, more overhead is inevitable.
Different handling on different uplink information is also possible, e.g. if a UE has dedicated SR on a CC, it seems logical for a UE to send dedicated SR on the CC instead of transmitting RA preamble on another CC. On the other hand, BSR/PHR can be reported on multiple CCs.
Proposal 2: RAN2 should start the investigation on how to report uplink information with component carrier aggregation.
3. Conclusion
In this contribution, we discussed some impacts of component carrier aggregation. The proposals are to have further discussion on these issues.
Proposal 1: RAN2 should start the investigation on how to support different number of Component Carrier aggregation in the UL and the DL.
Proposal 2: RAN2 should start the investigation on how to report uplink information with component carrier aggregation.
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