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1 Introduction
In [1] and [2], it has been discussed that CA (carrier aggregation) is feature to be supported in NR. Then a follow up question is how will CA be designed in NR? Could CA in NR follow the same design as in LTE? In this contribution, we will discuss one some issues in LTE CA design, and some possible optimizations for CA in NR. 
2 Discussion
In LTE CA, there are at least two serving cells between UE and network. One serving cell is called PCell (Primary Cell), the remaining are called SCell (Secondary Cell). PCell is tied with control plane related functionalities, including

1. PCI of PCell is the input parameter to generate security KEY. 

2. PCell provide mobility related input parameter for NAS message

3. RLF detection and judgment is based on PCell
4. PUCCH is on PCell (this changed in Rel-13)
5. RAR is sent on the PCell
6. PCell can only be changed via handover procedure, i.e. with security KEY change and random access procedure in new PCell
As can be seen, PCell take many important responsibilities and this make PCell a single point of failure. If PCell need be changed, handover procedure is needed and during this period, data transmission between UE and network will be interrupted. And if radio link failure is detected on PCell, it will trigger RRC Connection Re-establishment procedure and will interrupt data transmission. However, since the frequencies used for LTE is generally not very high (compared to the frequencies for NR) RLFs are anyway not too frequent. But in NR, some enhancements may be needed.
First in NR, the "PCell" may not be very robust as in LTE as NR may work on high frequency and use high gain beamforming. This will result into fast radio link deterioration issue. Therefore it is interesting to not only consider the PCell when evaluating RLF. That is, RLF detection and judgment is not based on the PCell only, instead it can be based on several links. This will make CA in NR more robust. As long as the quality of one link is OK, RLF and then RRC connection re-establishment will not be triggered. The overhead needed to monitor extra links (or "cells") in addition to the "PCell" is likely not a big issue as UE anyway need to monitor all serving "cells". 
Further, since beams may quickly come and go it may be needed that a "PCell-change" needs to be done more frequently in NR compared to LTE. And if PCell-change for NR is done like in LTE (by a HO) it may result into frequent data transmission interruptions. Therefore it is interesting to consider if it is possible to support continuous data transmission when PCC is changed. 

Actually when "PCell" needs to be changed, there are two cases which have potential to support continuous data transmission/reception. 

Case 1: An existing SCell is becomes the PCell
Case 2: A neighbor cell becomes the PCell, but at least one SCell remain in the UE's configuration
For both case 1 and case 2, as at least one "serving cell" remains during the procedure, it would be possible to continue data transmission/reception on "serving cells" which remain in the UEs configuration during the procedure. In order to achieve this non-interrupted data transmission/reception, for both case 1 and case 2, the expected behaviour at UE is at least not to reset MAC, re-establish RLC and PDCP, and change security KEY. The difference between case 1 and case 2 is that for case 2 random access procedure is needed to establish DL and UL timing synchronization for new PCC, while for case 1 random access procedure may not be needed at new PCC as time and frequency synchronization is already setup for this PCC. However, another purpose of random access procedure is to sync network and UE behaviour to apply new configurations obtained in RRC reconfiguration message. If the configurations in RRC message do not configure something that affect data transmission/reception, e.g. new uplink control channel, then it is possible to avoid random access procedure as well. Then it is possible to sustain data transmission/reception during PCC change.

Therefore we propose 
Proposal 1 Investigate the feasibility that RLF detection and judgment is based on all serving component carriers in NR
Proposal 2 Investigate the possibility to support continuous data transmission/reception when at least one serving carrier remains after Primary Component Carrier changes
3 Conclusion
In this contribution we have discuss the need to aggregate carriers in NR. Based on the discussion in section 2 we propose the following:
Proposal 1
Investigate the feasibility that RLF detection and judgment is based on all serving component carriers in NR
Proposal 2
Investigate the possibility to support continuous data transmission/reception when at least one serving carrier remains after Primary Component Carrier changes
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