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1. Introduction
In previous meeting, RAN2 discussed whether there is one PCell in the MeNB and one in the SeNB or there is just one PCell per UE[1]. In this contribution, considerations on what should be required among PCell features for SeNB would be discussed.
2. Discussion

Regarding scenario #2 for SCE as depicted fig.1 (inter-node resource aggregation), multiple serving cells over MeNB and SeNB can be configured to a UE. Until Rel-11, the carrier aggregation(CA) concept can be used when the UE capability can support to operate with multiple frequency bands simultaneously even though the distance between the frequency bands is not continuous. however, the CA should be used within a eNB including RRHs and repeaters. Thus, in dual connectivity point of view, issues on what kind of characteristic from PCell is needed for a serving cell in SeNB was raised. first of all, we should check the main available functions of the PCell which are unlike a SCell as below:

1. PUCCH transmission.

2. RRC signaling Tx/Rx.

3. NAS information/Security input via a RRC procedure.

4. Always activated.

5. Can declare RLF.

6. Can be changed only handover procedure with RA procedure.

7. Should consider to monitor PDCCH in common search space.

A. RAR reception / CBRA procedure by MAC itself
B. Acquire broadcasted system information / paging.
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Figure 1. Concept of Scenario #2 for SCE 

2.1. PUCCH transmission
Until Rel-11, only PCell has a dedicated channel (PUCCH) to transmit UCI information to support multiple DL CCs with one UL CC in PCell and to simplify UL transmit power management and implementation. however, RAN2 has common understanding that delay of non-ideal backhaul is too long (60ms in worst case) to adopt legacy procedures (HARQ ACK/NACK, CQI reporting, etc) [2][3][4].
Therefore, PUCCH transmission via a serving cell in SeNB should be introduced to increasing DL throughput in scenario #2.
Observation 1: PUCCH transmission via a serving cell in SeNB should be introduced.

2.2. RRC signaling Tx/Rx
RAN2 already discussed with a couple of CP architectures and agreed with a single RRC layer in MeNB and has only one signaling path via MeNB. Hence it is not needed to discuss again unless critical problems are observed.
Observation 2: RRC signaling via a serving cell in SeNB is not required with agreed CP architecture.

2.3. NAS information/Security input via a RRC procedure
All NAS information for a UE, which is configured in dual connectivity, should be treated by MeNB since S1-MME is terminated in MeNB. On Security input issue, however, it can be considered since RAN2 agreed UP architecture option 1A will be on the table for further study. The discussion on security is still going on and need for further study to check details. If there is no problem to distinguish information at UE side, we can assume that the RRC procedure via PCell in MeNB can support security input for SeNB.
Observation 3: Unnecessary of handling NAS information for SeNB is clear. But security input is FFS.
2.4. Always activated
The intention to introduce 'always activated serving cell' was to prevent that all serving cells are deactivated due to false alarm when RAN2 discussed the activation/deactivation mechanism for UE power saving. Alignment and backward compatibility between non-CA serving cell and PCell was also considered.
It is not clear whether MeNB can control the initial state of added serving cell in SeNB when dual connectivity is established since RAN2 did not discuss the details on dual connectivity configuration and how to control activation/deactivation for SeNB. Anyway, if SeNB already have at least one activated serving cell, SeNB can handle to maintain the activation state of the serving cell as long as the SeNB wants. For example, to prevent unexpected deactivation, infinite value for deactivation timer can be considered.

Observation 4: SeNB can handle to activate a serving cell always as long as the SeNB wants.
2.5. Declare RLF
When RAN2 discussed on introducing RLF for SCell for Rel-10, RAN2 concluded that current reporting mechanism such as RRM measurement reporting and CQI reporting would be enough. Therefore, MeNB can check the radio link problem for all serving cells in a UE without additional delay. Moreover, SeNB can manage serving cells itself if we can assume that direct CQI reporting to SeNB is available.
Observation 5: RRM measurement reporting to MeNB and CQI reporting on a serving cell in SeNB can cover the RLF for SeNB.
2.6. Be Changed by handover (with RA procedure)
Typically, handover is used to support mobility. However, the handover procedure is used for PCell change since the PCell change is required to change security key with RA procedure. Hence, if we can assume that change of security key is not needed when any serving cells in SeNB are changed, change of the serving cell in SeNB can be done with RRC connection reconfiguration procedure. But RA procedure can be considered for checking by SeNB whether additional serving cell configuration is complete for initial dual connectivity configuration.
Observation 6: If we can assume that change of security key is not needed when any serving cells in SeNB are changed, change of the serving cell in SeNB can be done with RRC connection reconfiguration procedure.
2.7. Introducing common search space to monitor PDCCH
In last meeting, RAN2 agreed that contention-free RA procedure is supported towards SeNB (contention-based RA procedure is working assumption) and MSG2(RAR) is sent from the eNB to which the preamble was sent[5]. Hence, RAN2 should discuss whether common search space(CSS) for reception PDCCH scrambled by RA-RNTI would be introduced for a serving cell in SeNB. However, until Rel-11, RAN1 did not prefer to introduce CSS for a SCell due to increasing blind detection complexity in UE. If PCell for SeNB is introduced, additional the blind detection complexity cannot be avoid. Thus, CSS issue should be solved before discussing further.
Observation 7: CSS for a serving cell in SeNB should be checked by RAN1 whether the blind detection complexity with the additional CSS is acceptable or not.

Consequently, regarding above observations, SeNB is not required all functionality of PCell. But some functions such as PUCCH transmission and CSS can be considered to introduce for a serving cell in SeNB. Hence, we propose to discuss how to introduce the required functions for SeNB.
Proposal 1: PCell for SeNB is not required.

Proposal 2: RAN2 is kindly requested to discuss how to introduce the required functions for SeNB.
3. Conclusion
In this contribution, we have discussed with the following observations.
Observation 1: PUCCH transmission via a serving cell in SeNB should be introduced.

Observation 2: RRC signaling via a serving cell in SeNB is not required with agreed CP architecture.

Observation 3: Unnecessary of handling NAS information for SeNB is clear. But security input is FFS.
Observation 4: SeNB can handle to activate a serving cell always as long as the SeNB wants.
Observation 5: RRM measurement reporting to MeNB and CQI reporting on a serving cell in SeNB can cover the RLF for SeNB.

Observation 6: If we can assume that change of security key is not needed when any serving cells in SeNB are changed, change of the serving cell in SeNB can be done with RRC connection reconfiguration procedure.
Observation 7: CSS for a serving cell in SeNB should be checked by RAN1 whether the blind detection complexity with the additional CSS is acceptable or not.

RAN2 is kindly requested to agree to the following a proposal. 
Proposal 1: PCell for SeNB is not required.

Proposal 2: RAN2 is kindly requested to discuss how to introduce the required functions for SeNB.
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