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1 Introduction

Pcell has been introduced in RAN2#69b meeting and some agreements on PCC/Pcell management have been achieved in RAN2#69b meeting.
1) The Primary Cell (Pcell) is the serving cell on the DL PCC
2) Will have SIB2 based linking between UL PCC and DL PCC as a starting point. FFS if we have dedicated linking in addition.

3) If we have an additional approach for DL PCC change (additional to approach 1 (with RACH, with KeNB change)), it would be either approach 2 (with RACH, without KeNB change) or 4 (without RACH, without KeNB change) above.
4) Remove "special cell concept": when security changes security input is taken from target PCC cell.

5) If DL PCC changes, also UL PCC changes (according to SIB2 linking)

This contribution addresses some issues related to PCC/Pcell management.

2 Discussion

2.1 Pcell selection criteria
With the introduction of PCC/Pcell, the carrier aggregation procedure is simplified in which most of the processing could be aligned with Rel-8 behavior and backward compatibility is achieved when Rel-10 UEs work on PCC mode. Because PCC/Pcell plays an important role in carrier aggregation, the Pcell selection criteria will have great impact on overall system performance and other RAN2 issues. The following criteria could be considered.

Alt 1: The cell which has the best coverage will be selected as the Pcell.

Alt 1 is natural because frequently changing of Pcell is not expected. Selecting the Pcell which has the best coverage will decrease the possibility of changing Pcell because of the coverage problem, especially for the UEs which are not located at the cell edge and/or have higher mobility. This alternative could be adopted in scenario 2 and 4 of [1]. But if we always apply this alternative, the UEs which are located in the cell edge and have lower mobility may experience bad link quality in Pcell. All the UEs select the best coverage cell as the Pcell will increase the overhead on that cell and decrease the Pcell performance consequently. Then we have Alt 2.

Alt 2: The cell which has the best link quality will be selected as the Pcell.

Based on prior agreements, UL PCC will be used for transmission of L1 uplink control information and SPS will be only performed on DL PCC and UL PCC. These agreements indicate that link quality on Pcell should be guaranteed then to select the cell which has the best quality as the Pcell is reasonable. Alt 2 could be used in scenario 1 of [1]. If the link quality between Pcell and Scells differs much, Alt 2 will improve the UE performance on Pcell and guarantee the quality of additional services carrying on Pcell. But always keeping the Pcell on the best cell may cause the changing of Pcell frequently hence increases the system overhead and interrupts the communication because the handover maybe needed during the Pcell change. Especially when all the serving cells perform above certain level and do not have much performance difference, there is no need to strictly apply this alternative. Then we have the Alt 3.
Alt 3: Pcell will be selected based on the overall performance on that cell.

As mentioned before, different deployment scenarios will influence the Pcell selection criteria. Alt 2 and Alt 3 have different applicability to different deployment scenarios. Here gives an example, for most of the UEs, to adopt Alt 1 in scenario 2 and 4 is more appropriate than to adopt Alt 2. But in scenario 1 and 3, for some UEs, the advantage to adopt Alt 1 is not obvious. Further more, besides coverage and link quality, UE location, moving direction, moving speed, cell overhead and cell resources amount would need to be considered during Pcell selection. By combining all the aspects into consideration, the frequently changing of Pcell would be avoided and the performance of Pcell could be guaranteed simultaneously. Because UEs may have different overall performance on serving cells, Alt 3 could distribute the Pcell over different UEs and avoid certain serving cell is occupied by most of the UEs. But Alt 3 also increases the complexity when taking the decision for Pcell selection and may increase the information exchange between eNodeB and UE. 
Proposal 1: Different Pcell selection criteria need to be discussed then applicability of each selection criteria to different carrier aggregation deployment scenarios could be analyzed.
2.2 Impact of CC activation status to Pcell selection and change
The cell which UE initially camps on will be selected as the Pcell. More CCs will be configured or activated according to service requirements. Pcell maybe changed according to the coverage, link quality or other aspects. But what kind of cells could be considered as the Pcell candidate? In carrier aggregation, the configuration and activation will be separated, there will be different kinds of CCs like non-configured CC, configured and activated CC, configured and deactivated CC. Shall we only consider the cell which is corresponding to the activated CC as the Pcell candidate, or could we consider the cell which is corresponding to the configured and deactivated CC even the non-configured CC as the Pcell candidate? As mentioned before, different Pcell selection criteria may have different requirements for assistant information collection. If taking the configured-deactivated and/or non-configured CC as PCC candidate is proved to be useful and necessary, whether the assistant information could be obtained or not in such CC status need to be considered. Also different CC status will influence the Pcell change procedure especially when we have different Pcell change procedures (with and without handover).
Proposal 2: The CCs in which activation status could be allowed as the Pcell candidates and what is the impact to Pcell change procedure because of different candidate PCC activation status should be addressed.
2.3 Impact of Pcell selection criteria to RAN2 issues
Pcell selection will have impact on the following issues.
1. RLF. The re-establishment is only triggered when the DL PCC experience RLF, not when DL SCCs experience RLF. If the Pcell is not the cell which has the best quality, some unnecessary re-establishments would be triggered. From the other side if the Pcell is always kept on the best cell, more handover will be needed to change Pcell and the UE performance will be decreased. The balance between reducing the unnecessary re-establishment and Pcell change should be considered. The Pcell selection will have impact on the RLF detection.
2. Measurement. A3-PCC will be introduced in Rel-10 in which the reference cell is Pcell. According to the performance of the working PCC, A3-PCC would have different usages. For example, if the Pcell is the best cell, A3-PCC could be used to replace current Pcell. And in the case of the Pcell is not the worst cell, use A3-PCC to add new Scell is also reasonable. If the Pcell is the worst cell (not sure whether it would happen or not), A3-PCC could be used to replace the worst cell. From above analysis, different Pcell performance could lead to different usage of A3-PCC. This uncertainty will increase the complexity of CC/cell management and should be avoid. The Pcell selection criterion is very important to the measurement report triggering.
3. Scheduling. According to current agreements, SPS will be only performed on UL PCC and DL PCC. The Pcell performance will have great influence to the SPS performance. The Pcell selection criterion is importance only when the performance of serving cells differs much. So it is related with the CC/cell addition/removal procedure and measurement. If all the configured CC have almost same performance, the Pcell selection criteria will have less influence on the overall performance otherwise the criteria should be designed carefully in order to guarantee the UE performance especially on the Pcell. The above analysis also applies to whether we need to distinguish the different scheduling priorities between Pcell and other serving cells.
Based on above discussion, the Pcell selection criteria and other RAN2 issues will mutually influence with each other. Then we suggest the following.
Proposal3: RAN2 should discussion the impact of Pcell selection criteria to RAN2 issues.
3 Conclusion
Based on the above discussion, the following proposals are shown below.

Proposal 1: Different Pcell selection criteria need to be discussed then suitability of each selection criteria to different carrier aggregation deployment scenarios could be analyzed.

Proposal 2: The CCs in which activation status could be allowed as the Pcell candidates and what is the impact to Pcell change procedure because of different candidate PCC activation status should be addressed.
Proposal3: RAN2 should discussion the impact of Pcell selection criteria to RAN2 issues.
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