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1 Introduction

RAN2 would like to inform RAN1 and RAN4 about the current RAN2 status regarding carrier aggregation designs [1]. In this proposal, several ideas are presented.
2 PDCCH Design
2.1 Consideration of LS on PDCCH
In RAN2 LS, it is inquired whether PDCCH exist on every component carrier. There are lots of discussions in RAN1, and two PDCCH options are achieved in RAN1#57[2-4]:
Option 1a. One PDCCH indicates an allocation on the same CC

Option 1b. One PDCCH indicates an allocation on the same or a different CC
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Figure 1 Two PDCCH design schemes

Regarding to this issue, PDCCH scheme and compatibility design should be both considered:
For Cell-specific symmetric aggregation, it is proposed that Rel-8 UE can access to each CC, where PDCCH will exist on each CC. 
For Cell-specific asymmetric aggregation, it deserves more investigation how the additional CC would be designed, which will have great impact on this issue.
2.2 Further consideration on PDCCH option
Option 1b and 1a have their own merits and demerits, based on which a comparison is given in the following:

1) Advantage of 1b to 1a
a) Reliability of PDCCH can be improved in heavy interference scenarios, such as home eNB and Relay, where the interference on some CCs may be serious, so one reliable CC can be selected to transfer the PDCCH for other CC.
b) More flexible aggregation type can be supported, without no restrict to the number of CC in UL and DL.
2) Disadvantage of 1b to 1a
a) Some extra standardization is needed, such as an explicit or implicit scheme is needed to indicate PDCCH and its corresponding CC, for which several bits can be reserved to indicate the PDCCH and corresponding CC explicitly, or multiple UE-ID are applied to indicate the relation implicitly[5].
b) Block probability may be increased if the search space is maintained same with Rel-8. However, it may be not so serious if multiple carriers including PDCCH for one UE are employed.
Considering option1a and 1b have their own merits in different scenarios, it is proposed that option1a and 1b are maintained in current stage and can be configured in UE-specific way or Cell specific way according to specific scenario.
3 DL/UL carrier combinations for RACH resources allocation
In RAN2 LS, RAN2 regard that “In release-8 the combination of the serving DL carrier and the UL carrier for random access is fixed. RAN2 have thought in the context of carrier aggregation, the combination of serving DL carriers and the UL carriers for random access could depart from that of release-8.”
Regarding to this issue, cell specific symmetric aggregation and cell specific asymmetric aggregation are analyzed independently.

For cell specific symmetric aggregation, the fixed pair in Rel-8 is proposed to be maintained in Rel-10.
1) Fixed pair should be maintained, considering compatibility to Rel-8 UE;

2) For Rel-10 UE, if RAR can be transferred on different DL CC flexibly, misunderstanding to resolve the RAR message may happen. For example, UE1 send message1 in CC1 UL, meanwhile UE2 send message1 in CC2 UL using same PRACH resource and preamble while each corresponding RAR will be transmitted on both DL CC, which will lead to same RAR on one DL CC according to R8 specification, so UE1 and UE2 will not resolve the two RAR correctly.
3) There is not extra benefit brought by the flexible pair of RACH resource allocation in DL/UL.
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For cell specific asymmetric aggregation, it deserves more investigation for RACH resource allocation. 
4 Time Advanced in CA
In RAN2 LS, it is inquired whether the same timing advance can be used on different component carriers.
The multiple CCs applied to CA will be deployed in the same eNB, and the TA is just related to propagation delay, which will be similar among different CCs, so one TA is proposed to be used on different CC deployed on same eNB.
5 Idle mode mobility
In RAN2 LS, it is proposed that “Network deployment where only a subset of component carriers are used for idle mode camping should be supported”, which is identical with our suggestion.
From our understanding, LTE-A UE can just camp on a subset of component carriers when the LTE-A UE is in idle mode, and the paging for LTE-A UE is just transferred on the subset of CC, which can decrease the paging signaling overhead. However, LTE-A UE can transmit/receive on any CC when the LTE-A UE is in RRC connected.

Meanwhile, Rel-8 UE is required to camp on either CC in idle mode and access to each CC for cell specific symmetric aggregation, synchronization and broadcasting information is proposed to be transferred on each CC [6-7].
For cell specific asymmetric aggregation, it deserves more investigation whether each CC contain synchronization and broadcasting information.
6 Conclusions
Based on the above analyze, the followings proposals are given:
1) For cell specific aggregation, PDCCH will exist on each CC; however, for cell specific asymmetric aggregation, it deserves more investigation;
2) Option1a and Option1b both could be maintained in current stage;

3) For cell specific aggregation, fixed pair in Rel-8 is proposed; for cell specific asymmetric aggregation, it deserves more investigation;
4) One TA is proposed to be applied on multiple CCs;
5) It is proposed that LTE-A UE in idle mode can just camp on a subset of CCs.
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