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1 Introduction

RAN2 agreed to define a “Special Carrier” for the purpose of security and NAS mobility. [1] goes one step further by introducing the concept of a Primary Component Carrier (PCC). The PCC is proposed to aggregate lower layer functionality such as PUCCH (SR), RLF, and ETWS on one UL/DL carrier pair. 
In this contribution we evaluate the PCC concept and conclude that it reduces the complexity of carrier aggregation in Rel-10 without sacrificing performance or stability.
2 Discussion

In principle we agree that the introduction of a PCC concept simplifies the introduction of carrier aggregation in LTE Rel-10 as it allows re-using existing functions as defined for Rel-8/9.
Proposal 1 A Primary Component Carrier (PCC) concept is introduced for LTE Rel-10.

In FDD component carriers are defined as a uni-directional transmission resources, i.e., there are uplink component carriers and downlink component carriers. Accordingly, we would like to introduce uplink and downlink primary component carriers; UL PCC and DL PCC in short. Furthermore, this distinction allows changing DL PCC and UL PCC independently as well as configuring a carrier as UL PCC which is, according to system information, not associated with the DL PCC. 
Proposal 2 The UL PCC and DL PCC are configured per UE, i.e., different UEs may use different UL and DL carriers as PCC.

We suggest that the uplink and downlink carriers on which the UE establishes and re-establishes its RRC connection become the initial UL and DL PCC. The eNodeB may reconfigure the PCCs later (see also section 2.6; Proposal 9).

In the following sub-section we discuss which functions to associate with a primary component carrier.
2.1 PUCCH
RAN1 has agreed [5] that a UE should use uplink control signaling (e.g. PUCCH) resources on one uplink component carrier only. That means that e.g. all PUCCH CQI reports, scheduling requests and also HARQ feedback signals are multiplexed on one UL CC. Accordingly, the PUCCH should be mapped to the UL Primary Component Carrier. 

Proposal 3 The UL PCC is used for transmission of L1 uplink control information.
2.2 CC Activation/Deactivation and DRX

With respect to carrier activation/deactivation we support that one of the DL CCs should not be de-activated. In principle this could be achieved by the eNB never de-activating one DL CC. However, to prevent unintended deactivation of a DL CC due to e.g. false PDCCH detection (if agreed) we see a benefit in disabling the deactivation method for a CC by means of RRC configuration. Obviously, this can easily be achieved by configuring one CC as DL PCC.

Proposal 4 The DL PCC cannot be de-activated (unless it is reconfigured as non-PCC).
2.3 RACH

As shown in [2] we see benefits in allowing the UE to perform Random Access on multiple UL CCs while we agree that there should be only one RACH procedure active at a time. 

Furthermore, if it is agreed now or in some future release that multiple timing advance is supported, the UE would need to perform random access on those UL CCs as well in order to obtain UL sync. Therefore, we do not agree to the general statement that we can limit RACH to the PCC.
Proposal 5 RACH should not be limited to the PCC. The UE should be able to perform random access on any UL CC.

2.4 Radio Link Failure

It is argued in [1] that RLF should be triggered when the Rel-8 conditions for triggering RLF are met on the PCC. All other CCs do not need to be taken into account for RLF detection. 

We agree that this approach will most likely not increase the RLF probability if we assume that the UE changes the PCC by means of a handover or reconfiguration before loosing coverage. Depending on the deployment, the number of PCC changes might exceed the number of normal handovers and some optimizations might be desirable. 

Proposal 6 DL RLF Monitoring is limited to the DL PCC

As explained in section 2.3, we support RACH on multiple UL CCs. Consequently, the UE should indicate uplink problems to RRC only when the UE has exhausted its RA opportunities, regardless of whether the UE is configured with multiple RA resources (possibly on separate carriers) or not. I.e. we subscribe to the principle that declarations of UL problems are per-UE rather than per-carrier. 
Proposal 7 MAC shall declare UL problems to RRC when the UE has exhausted its RA opportunities on all carriers providing RA opportunities to this UE. I.e., UL RLF handling is not limited to the UL PCC.

2.5 System Information and ETWS

As explained in [3] we think that similar to Rel-8/9, the Rel-10 UE is required to monitor SI change in one cell. We propose that the UE monitors SI change on the DL PCC. As explained in [3], dedicated signalling is available for providing updated (system information) parameter values to the UE for other CCs.
Proposal 8 The UE is required to monitor SI change on the DL PCC.
2.6 Security Context and NAS Mobility
So far it has been assumed that the special cell is changed by means of a handover which implies that the user plane protocols are reset and re-established. Under the assumption that UL and DL PCCs are likely to be changed rather frequently in certain deployments and load conditions, we would prefer a solution where this can be done by a RRCConnectionReconfiguration without mobilityControlInfo. Similar to Rel-8, the network should be allowed to choose to use the synchronous procedure (handover) or asynchronous procedure (reconfiguration) depending on the actual reconfiguration and network implementation.
Proposal 9 The UL and DL PCC can be changed by RRCConnectionReconfiguration without mobilityControlInfo.
Proposal 10 The UL and DL PCC can be changed without changing the special cell.
3 Conclusion

Based on the discussion in this paper we come to the following proposals:
Proposal 1
A Primary Component Carrier (PCC) concept is introduced for LTE Rel-10.
Proposal 2
The UL PCC and DL PCC are configured per UE, i.e., different UEs may use different UL and DL carriers as PCC.
Proposal 3
The UL PCC is used for transmission of L1 uplink control information.
Proposal 4
The DL PCC cannot be de-activated (unless it is reconfigured as non-PCC).
Proposal 5
RACH should not be limited to the PCC. The UE should be able to perform random access on any UL CC.
Proposal 6
DL RLF Monitoring is limited to the DL PCC
Proposal 7
MAC shall declare UL problems to RRC when the UE has exhausted its RA opportunities on all carriers providing RA opportunities to this UE. I.e., UL RLF handling is not limited to the UL PCC.
Proposal 8
The UE is required to monitor SI change on the DL PCC.
Proposal 9
The UL and DL PCC can be changed by RRCConnectionReconfiguration without mobilityControlInfo.
Proposal 10
The UL and DL PCC can be changed without changing the special cell.
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