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1 Introduction

In the last meeting, whether the Primary CC should be introduced was discussed. In this paper, we try to analyze all functions concerning potential primary CC concept one by one to clarify whether a primary is necessary. With the discussion related to physical layer and higher layer functions respectively in section 1 and section 2, we think that carrier aggregation can work well without introduction of a primary CC.
2 Functions of physical layer
SR/periodic CSI reporting: It was agreed by RAN1 that scheduling requests and periodic CSI reporting can only be mapped onto one UE specific UL CC [1]. SR and CSI report could be sent on the different CC in order to keep the flexibility, consequently there is no necessary to define a primary UL CC to limit SR/CSI report on the same UL CC.

UL A/N: As stated in [1], for A/N feedback, the mapping between DL CCs and UL CCs is still under discussion in RAN1. Simultaneous A/N transmission on multiple UL CCs is still FFS.

SRS: For SRS, at least all activated CCs should be transmitted for the purpose of having full knowledge in eNB, so it seems more reasonable to transmit SRS on more CCs.
DL A/N: As stated in [2], the consensus on RAN1 is PHICH transmitted only on the DL CC that was used to transmit the UL grant. Because UL data could be scheduled by any DL CC, the DL A/N on PHICH should keep the same flexibility with the UL grant CC.
Observation 1: There is no benefit to have a primary CC to limit all PHY functions at the same CC.

3 Functions of higher layer
Paging monitoring: A UE need to monitor paging for two notifications: ETWS/CMAS notification and SI change notification. As described in [2], in order to detect CMAS/ETWS/SI change in connected state, the paging monitoring should be extended to the set of configured CCs to keep consistence with idle state UEs. Connected state UE could select which CC to monitor among activated CCs. 
Observation 2: Paging notification (ETWS/CMAS/SI updating) could be monitored at any accessible CC no matter UE in connected or idle sate.
Measurement: Intra-frequency and inter-frequency is stated respectively.

· Intra-frequency measurement: The agreement in last meeting is that it should be possible to use A3 within each configured CC, i.e. comparing towards the configured cell on that CC. That means for measurement event evaluation, any DL CC in configured CC set could be the serving CC to perform intra-frequency measurement comparison. 
· Inter-frequency measurement: For inter-frequency measurement, to trigger the relative comparison event, there is a need of measurement reference of serving cell. The measurement reference is still under discussion in RAN2 and there are several possible options in [4]. From inter-freq HO perspective, Primary CC may be required to always be the “best cell” to avoid unnecessary reporting for HO, Thus may lead to Primary CC changing frequently especially in the complicated deployment e.g. the Het-Net. Moreover, if the relative comparison is also used for CC addition, the “worst cell” would be also considered as the reference. Thus, there is no necessity to configure a sole reference for inter-freq measurement. 

Observation 3: For intra-frequency measurement, any CC in the configured CC set could be the serving CC to do the intra-frequency measurement comparison; For inter-frequency measurement, there is no necessity to configure a sole reference for both CC management and handover.
RLF: RLF based on all CCs on which the UE is configured to receive PDCCH is agreed.  It’s still FFS if re-establishment is triggered under more restrictive conditions (e.g. in case of problems on a smaller subset of CC’s). 

· RLF monitoring: Although it’s simpler to detect the RLF only on one specific DL CC. As analyzed in [5], due to the independent interference condition on each CC, one CC’s channel condition could not stand for the other CC’s channel condition. Due to the independent counter and timer configuration for mobility control and RLF detection, it is hard to assure the RLF declaration always based on the best CC. For UE power saving point of view, it is stated in [6] that UE should do DRX-like RSRP/RSRQ measurement on deactivate CCs. According to the specification in TS36.133, similar to DRX-like RSRP/RSRQ measurement, the Qin/Qout measurement will be performed by UE at the same time. This will not bring more power consumption of UE without introduction of a primary CC.
· RLF declaration: Using one specific CC to declare the RLF, there will be two problems: Firstly, how to define or configure a primary CC should have more discussion. If it’s necessary, whether the primary CC is configured by eNB or chosen by UE itself. Secondly, to maintain the specific CC as the best CC, perhaps too massive HO procedure will be introduced to keep this CC to be always the best. 
Observation 4: RLF based on all configured CC will bring better performance rather than based on primary CC. 
DRX: In [7], common DRX is agreed as baseline. By using common DRX, UE applies the same DRX operation to all configured carriers i.e. identical PDCCH active times on all CC’s. In addition, it seems no more power consumption with common DRX operation than introduction of a primary CC.

Observation 5: Common DRX is agreed as baseline without bringing more power consumption than DRX on a primary CC.
Activation and deactivation: In last meeting, separate CC activation and deactivation is agreed and it’s still FFS if activation/deactivation would be per CC or common. For CC deactivation, any CC among the activated CC set is fine to deactivate the CCs without restriction of a primary CC. Perhaps it’s not acceptable to let primary CC always be activated in case primary CC is in failure. It will bring more effort to make primary CC be always the best CC; For CC activation, any PDCCH CC can initiate activation flexibly since separate activation/deactivation is used by L1/MAS signalling. 

Observation 6: Activation/deactivation is fine to be indicated by any activated PDCCH CC.  
4 Conclusion
In this paper, functions in physical layer and higher layer are discussed to clarify whether a primary CC needs to be defined.  In summary, we conclude that: 

· Some functions without a primary CC have a better performance: measurement and RLF;

· Some functions with a UE specific configuration have a better performance: SR, ACK/NACK (possibly for all DL CCs if a single uplink CC is configured), however there is no necessary to limit all the PHY control signalling related functions at the same primary CC in order to keep the flexibility;

· Some functions need to keep consistence with idle mode: ETWS/CMAS/SI update. These functions should be realized to ensure that all the accessible CCs have possibility to perform notification and reception.  

Proposal 1:  Carrier aggregation can work well without introduction of a primary CC. 
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