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1 Introduction

Carrier aggregation is considered as the mandatory technology in LTE-Advanced, which can achieve higher peak data rate with up to 100 MHz bandwidth. In last RAN2 meeting, following agreements have been achieved for carrier aggregation [1]:

· Idle Mode

· From network point of view, it should be possible for a network to configure only a subset of component carriers for idle mode camping.

· From UE viewpoint, REL8 idle mode mobility seems to provide a feasible approach for idle mode mobility also in a network deploying carrier aggregation.
· Active Mode
· After RRC connection establishment, the configuration and/or activation of additional component carriers is performed by dedicated signalling.
Based on the above agreements, this paper further discusses how to optimize the mobility management considering carrier aggregation, and the required system information is considered as well.

2 Discussion
2.1
Idle Mode

Since there is a set of camp-able CCs exist in one CA cell
, for idle mode camping, following issues needed to be considered: 1) paging overhead; 2) fast idle->active transition; 3) active mode load balance. To achieve these purposes, it seems that the idle UEs should be equally distributed over the camp-able CCs within the same CA cell. For example, if multiple camp-able CCs exist, the LTE-A UE will prefer to select one of them to camp on based on the modulus value between the UE IMSI and the number of the camp-able CCs. So, eNB can page the UE in its preferred camping CC first to reduce the paging overhead. And fast idle->active status transition in each CC is promised as well, because RACH collision probability in each camp-able CC is reduced. So, we have following proposal:

Proposal1: It’s proposed RAN2 to discuss how to promise idle UEs equally distributed in the camp-able CCs within the same CA cell.
For backward compatibility consideration, Rel-10 UEs can camp on the CC supporting idle mode camping for Rel-8 UE. But it can’t be precluded the possibility to support LTE-A only camp-able CC, because they may help for promising fast idle->active mode transition for LTE UE and active mode load balance. And, following ways can be used to achieve this purpose: a CC can be barred to Rel-8/Rel-9 UEs through SIB3, and adding additional IE to notify LTE-A UEs that they are permitted to camp on this CC.

Proposal2: It’s proposed to discuss how to support the LTE-A only camp-able CC in RAN2.

In [5], it’s proposed to list all CCs for idle mode camping in SIB5. Although SIB5 contains the inter-frequency neighbor cell list, but it should be further enhanced to notify the LTE-A UEs that whether these camp-able CCs belong to the same CA cell or not, which helps for optimizing the LTE-A UEs’ cell reselection procedure. The other option is to list the camp-able CCs within the CA cell as well as the necessary information for optimized cell reselection using new SIB.

Proposal3: It’s proposed to contain the necessary information for optimized cell reselection within a CA cell in existing SIB message or new designed SIB message.
2.2
Active Mode

In last meeting, active mode mobility management has been discussed in [2][3]. In the contribution, we give some further discussion.
2.2.1
Measurement
According to CA consensus in [5], the wider spectrum band will be divided into component carriers of no more than 110RB, and more inter-frequency layers (i.e. component carrier) are created accordingly. The more inter-frequency layers are measured, the more power consumption will be caused in active mode. So, an efficient way is required to balance the tradeoff between power efficiency and accurate channel measurement.

There are usually two measurement quantities for mobility management: RSRP and RSRQ [6]. Based on the simulation results in [7], one CC can be selected as a reference CC for RSRP measurement considering intra-band carrier aggregation. That’s because transmission characteristic especially the path loss characteristic is quite similar for the CCs within identical band, which is not true for inter-band carrier aggregation. So, we have following proposal:

Proposal4: For intra-band CA, UE could take one CC as a reference CC for RSRP measurement, and the RSRP values of other CCs can be obtained through certain adjustment.
RSRQ is strongly affected by load of serving cell and neighbouring cells, especially in the case of heterogeneous network deployment. Considering different interference situation in each CC, it may be difficult to estimate RSRQ values for other CCs by only measuring one reference CC.
Proposal5: When designing and optimizing measurement of CA, the difference between RSRP and RSRQ should be taken into account.
2.2.2
Handover
In [8], the candidate CC is defined as the CC can be scheduled for data transmission, which meets the basic channel quality requirement (RSRP/RSRQ). In addition, basic operations for candidate CC management are also discussed as well. Considering the handover under CA scenario, the source CA cell and target CA cell may have different CC configuration or the different CC load status. So, the target CA cell may need to reallocate candidate CCs for the UE, and two options can be considered:
· Option1: Allocating the target candidate CCs after handover success.
· Option2: Allocating the target candidate CCs for the UEs before handover.
In option1, after handover success, the target eNB can allocate the candidate CCs for UE through general candidate CC management procedure based on the UE capability, QoS requirements, channel quality, etc. However this option increases the UP delay because the additional signalling need to be transmitted to UE for the allocation of candidate target CCs after UE successfully completes the handover procedure. And then the UP transmission can be resumed.
To promise reasonable handover decision is made, LTE-A UEs should performed measurement for multiple CCs in the target CA cell. And the measurement results can be transmitted to the target CA cell for candidate CC selection through X2 interface. Accordingly, option2 can be supported with limited additional effort, while provides better user experience compared with option1, and we suggest target candidate CCs should be allocated during the handover preparation phase (i.e., option 2).
Proposal6: The target candidate CCs should be allocated during the handover preparation phase.
3 Conclusion
In this contribution, we have discussed how to optimize mobility management with the introduction of carrier aggregation in LTE-A. Based on detail analysis, following proposals are given:
Proposal1: It’s proposed RAN2 to discuss how to promise idle UEs equally distributed in the camp-able CCs within the same CA cell.
Proposal2: It’s proposed to discuss how to support the LTE-A only camp-able CC in RAN2.

Proposal3: It’s proposed to contain the necessary information for optimized cell reselection within a CA cell in existing SIB message or new designed SIB message.
Proposal4: For intra-band CA, UE could take one CC as a reference CC for RSRP measurement, and the RSRP values of other CCs can be obtained through certain adjustment.
Proposal5: When designing and optimizing measurement of CA, the difference between RSRP and RSRQ should be taken into account.
Proposal 6: The target candidate CCs should be allocated during the handover preparation phase.
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� Since the legacy UEs will take the CCs it can camp on (i.e., backward compatible CCs) as a cell [3], they may see multiple cells managed by identical eNB. For better clarification, “CA cell” is introduced here, which contains all aggregate-able CCs supported by the same eNB (i.e., one CA cell may contain multiple legacy cells).
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