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1. Introduction
During RAN2#65bis, there are some discussions about carrier aggregation (CA) [1]. Based on previous conclusions and discussions, this document provides some further considerations on carrier aggregation for anchor CC and cell ID.
2. Discussion
2.1. Anchor carrier for idle mode UE
In [2] and [3], anchor carrier for idle mode UE is mentioned, and this section will make further discussion about the definition and impact of anchor carrier.
1) Definition of anchor carrier
For LTE-A UE in idle mode, anchor carrier could be cell specific and in charge of transmitting the system information and paging. UE could only camp on anchor carrier.
Those non anchor carriers can transmit part of or even no system information, and no paging to reduce the control signaling overhead.
2) Impact of anchor carrier
(1) Impact on broadcast

The broadcast on non anchor carrier needs to include additional information of anchor carrier in order to make UE camp only on anchor carrier. The broadcast on anchor carrier may not only include its own system information, but also include some other carrier’s access information if other carrier’s access is allowed. If UE is only admitted to access in anchor carrier, the access resource on anchor carrier needs to be abundant, and the access load will be increased, but other non anchor carrier doesn’t need to broadcast all the system information. Comparing to broadcasting on all carriers, anchor carrier can reduce the signaling overhead of system information, however, it may lead to imbalance of load.
(2) Impacts on paging

Paging can be transmitted only on anchor carrier, and it implies that UE can only camp on the anchor carrier. This can obviously reduce the load of paging, but will introduce the complexity for eNB to choose the carrier for paging. Because of backward compatibility with LTE, each carrier needs to transmit paging for LTE UE, and before paging, eNB needs to know the release of UE. This will bring some modifications on current LTE procedures.
 (3) Impact on cell selection/reselection

Cell selection/reselection can only be admitted on anchor carrier, this will need to introduce some new mechanisms to avoid UE camping on non anchor carrier, and the definition of intra and inter frequency needs to be reconsidered. If the anchor carrier is experiencing deep fading or serious interference, the measurement results could not exactly reflect the real situation, and this may cause the cell selection/reselection failure.
As analysis above, cell specific anchor carrier has some pros and cons, and will introduce some changes to current release of specifications. However, for the purpose of reusing the procedures of LTE R8, it is expected UE operation in idle mode to not be significantly impacted by the CA feature. So we suggest RAN2 considering whether cell specific anchor carrier is needed.
Proposal 1: RAN2 is proposed to discuss whether there is cell specific anchor carrier for idle mode UE.
2.2. Anchor carrier for active mode UE
In general, the concept of anchor carrier for idle mode UE and active mode UE should be independent. For active mode UE, the UE specific anchor carrier is mentioned in [2] and [3]. From RAN2 perspective, anchor carrier could be different for layer 2 and layer 3.
1) Layer 2 anchor carrier
When UE monitors a carrier’s PDCCH, this carrier can be called the UE’s anchor carrier. For the purpose of power saving, when there is no data transmitted on some carriers, UE can be configured to not monitor their PDCCHs. If there is a UE-specific anchor carrier in charge of indicating when and which carrier the UE should monitor, the UE will just need to persistently monitor the anchor carrier and follow the anchor carrier’s indication to receive other component carriers’ data. So the UE specific anchor carrier is useful for power saving.
However, some LTE-A UEs, e.g. notebooks with power supply, nay not be so sensitive with power consumption, and require faster and larger data transmission. So for those UEs, anchor carrier seems not so necessary due to the delay and reduced transmission rate it causes. And for those UEs, monitor all the carriers could be a better solution.
As analysis above, UE specific anchor carrier is more useful for UE with limited power. So the introduction of anchor carrier for layer 2 is related to power saving, and it could be optional, not mandatory.
Proposal 2: UE specific anchor carrier for layer 2 is related to power saving, and it is configurable.
2) Layer 3 anchor carrier
For layer 3, UE specific anchor carrier could be useful for reducing the RRC signaling overhead. When UE is activated to work with CA, the configurations of all the carriers in CA transmission should be transmitted to UE. If the UE has an anchor carrier for layer 3, in RRC signaling, the configuration of UE specific anchor carrier’s can be used as a baseline, the configurations of other carriers’ can be seen as ‘delta’ configurations on the anchor carrier’s. This will reduce the RRC signaling overhead, as the parameters of all the carriers may be same or similar in CA transmission.
Thus, for layer 3, anchor carrier is the one used as the configuration’s baseline in CA transmission. And it is needed for reducing the RRC signaling overhead.
Proposal 3: UE specific anchor carrier for layer 3 is needed to reduce the RRC signaling overhead.
2.3. Cell ID
In LTE R8, each cell has one unique Cell ID in a PLMN. In LTE-A, a cell can have many carriers, for the carrier which is backward compatibility with LTE, it needs to have one unique Cell ID. Thus, for a LTE-A cell, it will have more than one Cell ID. However, for a LTE-A cell, one Cell ID for all the carriers seems more reasonable. And in the following, we discuss the influences of the two options:
1) Unique Cell ID per cell
If one LTE-A cell has only one unique Cell ID in a PLMN, its carriers can’t be identified by Cell ID, but Cell ID plus carrier’s frequency. For LTE-A UE, it can obtain carrier’s frequency from broadcast if the frequency is added in the system information, but for LTE UE, it can’t identify different carriers because of the same Cell ID. And this will impact LTE’s handover procedure, as Cell ID is the only identification for target cell.
From the view of logic, one LTE-A cell has one Cell ID is easier to understand, and this will facilitate the management of O&M, also the SON-ANR function, etc. However, for UE, especially LTE UE, which is in a cell with multiple carriers, one Cell ID has some drawbacks as mentioned above.
2) Unique Cell ID per carrier
If each carrier has one unique Cell ID in a PLMN, for UE, it can identify a carrier by the Cell ID in the broadcast, which will not impact the LTE RRC specification (e.g. system information) and procedures associated with Cell ID (e.g. handover). However, for LTE-A UE, there should be some additional information to indicate which carriers belong to the same cell. In addition, the number of Cell ID may be not enough, and need some extension.

As analysis above, whether carriers in a cell have same Cell ID or not will impact system architecture and RRC specification, we suggest RAN2 discussing it and making some decision.
Proposal 4: RAN2 is proposed to discuss the issue of LTE-A Cell ID.
3. Conclusion
As discussed above, our proposals are shown below:

Proposal 1: RAN2 is proposed to discuss whether there is cell specific anchor carrier for idle mode UE.
Proposal 2: UE specific anchor carrier for layer 2 is related to power saving, and it is configurable.
Proposal 3: UE specific anchor carrier for layer 3 is needed to reduce the RRC signaling overhead.
Proposal 4: RAN2 is proposed to discuss the issue of LTE-A Cell ID.
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