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1. Introduction
Carrier aggregation has been discussed in previous RAN2 meetings. In this contribution we discuss some further details of carrier aggregation.

The following section presents our view on serving cell concept, system information, C-RNTI assignment, radio link failure and reestablishment information for LTE-A UE. At the end of the section we give some proposals on our perspective.
2. Discussion

According to [1], RAN1 suggested adopting following definitions for carrier types:
Backwards compatible carrier: A carrier accessible to UEs of all LTE releases. Can be operated stand-alone or as a part of carrier aggregation

Non-backwards compatible carrier: A carrier not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. Can be operated stand-alone or as a part of carrier aggregation. 

Extension carrier: A carrier that 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.

To a LTE-A UE, backwards compatible carriers and non-backwards compatible carriers appear same. Most companies in RAN1 agreed that no special treatment is needed for non-backwards compatible carriers that can be operated stand-alone.
2.1 Serving cell concept
It is assume that in carrier aggregation scenario, one cell consists of one carrier and one UE only has one serving cell. When UE powers on, it first selects a cell to camp on, and then initiates RRC connection establishment from this cell if required. Network may configure multiple CCs for the UE. In this case, it is reasonable to consider the cell that UE initially selected as the serving cell.
In RRC_CONNECTED, when RLF occurs, UE perform the procedure of cell selection in RRC_CONNECTED. After selecting a suitable cell, UE perform RRC connection re-establishment procedure. Then multiple CCs can be configured to UE in RRC connection reconfiguration message. In this case, the serving cell should be the suitable cell which UE initiate RRC connection re-establishment.
In the case of handover, the network may configure multiple CCs in “handover command”. The network should have special configuration for the target cell to make UE know the target cell. So after the successful handover, the serving cell is changed to the target cell. 
Proposal 1: Discuss the above serving cell concept.
2.2 System information and paging
Non-backwards compatible carriers and backwards compatible carriers can both be operated stand-alone, so system information and paging would be provided on these carriers. 
Backwards compatible carriers and non-backwards compatible carriers may serve as CCs simultaneously. According proposal 1, UE has only one serving cell and all the other carriers are only additional carrier resource. The RRCConnectionReconfiguration message which configures additional CCs may include necessary information for UE to access the CCs and transmit PUSCH and receive PDSCH on those CCs. Thus, on receiving the RRCConnectionReconfiguration message, UE could just follow the configuration and need not to read system information or receive paging from those additional CCs. 
If system information on the other CCs has changed, which is related to the UE’s traffic on the CC, eNB may send RRCConnectionReconfiguration to inform UE about the change. 
Proposal 2: LTE-A UE only read system information and receive paging from its serving cell, and need not to read system information or receive paging from additional CCs.
2.3 C-RNTI

Since C-RNTI is typically used for scheduling, LTE-A UE may have an individual C-RNTI on each CC, and these C-RNTIs can be different. The C-RNTIs may be assigned in RRCConnectionReconfiguration message by eNB, used to identify UE with carrier aggregation. 
It has been agreed that at intra-LTE handover it shall be possible to configure multiple CCs in the “handover command” for usage after the handover, so we propose to configure the C-RNTI on each CC at the same time. 
Proposal 3: A UE may have different C-RNTI on each CC. 
Proposal 4: When configuring multiple CCs in handover command, eNB may configure the C-RNTI on each CC. If eNB doesn’t configure C-RNTI for a CC, UE would consider the C-RNTI on that CC is the same as the C-RNTI in the serving cell. 
2.4 Radio link failure
A LTE-A UE can be configured with multiple carriers for carrier aggregation and UE may have a radio link on each CC. When UE detects a failure on a certain CC and other CCs still available, it is not clear if UE should consider RLF to be detected. There are three options: 

· Option 1: UE consider RLF to be detected, only when a failure on the serving cell is detected (the concept of serving cell is referred to our proposal 1). 
· Option 2: UE consider RLF to be detected, when a failure on any CC is detected. 
· Option 3: UE consider RLF to be detected, only when failures on all the CCs are detected.

According to current TS 36.331[4], when UE detect RLF, if AS security has not been activated, UE will perform the actions upon leaving RRC_CONNECTED; else, UE will initiate the connection re-establishment procedure. 
In option 1, when a failure takes place on the serving cell, though traffic on other CCs would continue, UE may not receive system information or paging any more. Since UE has only one serving cell, it is easy to set PCI, C-RNTI and MAC-I in reestablishment information after RLF. If failures are detected on other CCs, eNB may send RRC connection reconfiguration to make UE re-access those CCs and reuse them, if necessary. 
In option 2, UE would go into idle state or initiate connection re-reestablishment rather frequently. This will not only increase the signaling overhead, but also interrupt UE’s traffic. Moreover, if UE perform RRC connection reestablishment after RLF, UE should set reestablishment information for that failure CC, which implies that UE must store information for all the CCs. However, Extension carries may have no PCI. 
In option 3, maybe UE can transmit and receive user data but cannot receive any system information or paging, due to a failure on serving cell. 
Therefore, option 1 seems to be most reasonable. 
Proposal 5: UE consider RLF to be detected, only when a failure on the serving cell is detected (the concept of serving cell refers to our proposal 1). 
2.5 Reestablishment information

As we analyzed above, similar to radio link failure, in the inter-node message Handover Preparation Information and in RRC Connection Reestablishment Request, the Physical cell identity, C-RNTI and MAC-I shall be set to the value of those of the serving cell. This is consistent with Rel-8. 
Proposal 6: In Handover Preparation Information message and in RRC Connection Reestablishment Request message, the Physical cell identity, C-RNTI and MAC-I shall be set to the value of those of the serving cell.
3. Conclusion

In this paper, we discussed some control plane aspects and present following proposals: 
Proposal 1: Discuss the above serving cell concept.

Proposal 2: LTE-A UE only read system information and receive paging from its serving cell, and need not to read system information or receive paging from additional CCs.
Proposal 3: A UE may have different C-RNTI on each CC. 

Proposal 4: When configuring multiple CCs in handover command, eNB may configure the C-RNTI on each CC. If eNB doesn’t configure C-RNTI for a CC, UE would consider the C-RNTI on that CC is the same as the C-RNTI in serving cell. 

Proposal 5: UE consider RLF to be detected, only when a failure on the serving cell is detected (the concept of serving cell refers to our proposal 1). 

Proposal 6: In Handover Preparation Information message and in RRC Connection Reestablishment Request message, the Physical cell identity, C-RNTI and MAC-I shall be set to the value of those of the serving cell.
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