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1 Introduction

During RAN68bis there were agreements on separate configuration and activation/deactivation procedures and many companies also agreed on the need for a special cell or anchor carrier. There also some open questions as raised by RAN2 chair as part of agenda items 7.1.2 under CC management aspects of Carrier Aggregation. This contribution proposes clarification and answers to address the questions raised under section 7.1.2 with focus on notions of anchor/primary CC (PCC), PCC change, CC Configuration and DL/UL mapping. 
2 Discussion

Do we have separately defined special cell & anchor cell concepts or is this one concept? What functionality is associated with each concept? 

Based on [RAN2#69] In-principle agreed CR on CA for the Stage 2 [1]
“When CA is configured, the UE only has one RRC connection with the network. One cell - the “special cell” - provides the security input (one ECGI, one PCI and one ARFCN) and the NAS mobility information (e.g. TAI). There is only one special cell per UE in connected mode.” 

There is no need to differentiate Special Cell, Anchor Cell/ Primary CC (PCC) as they all can be the same concept.

The PCC is the same as special cell. PCC also carries unicast/broadcast RRC messages, e.g., paging and other system information and mobility management that are exchanged with the UE consistent with Release 8/9 procedures. PCC is always activated while UE is in the RRC-Connected mode and it’s paired with an UL CC which by default carries the RACH and the PUCCH associated with some/all active DL CC’s. The RRC messages to UE can also be sent to UE through other active carriers if they are part of PDCCH monitoring set.
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Figure 1: Special Cell/PCC Carries CC Configuration and Activation 
Proposal 1: The PCC is the same as special cell. PCC also carries paging and other system information e.g. unicast/broadcast RRC messaging for UE’s state and mobility management are exchanged with the UE consistent with Release 8/9 procedures. The RRC messages to UE can also be sent to UE through other active carriers if they are part of PDCCH monitoring set.

Proposal 2: PCC is always activated while UE is in the RRC-Connected mode and it’s paired with an UL CC which by default carries the RACH and the PUCCH associated with all active DL CC’s.

How/when do we move the special cell/anchor cell? 

Proposal 3: The anchor cell can be changed dynamically for load balancing, interference/link optimization or other purposes as initiated by the eNB or requested by UE. The change in PCC requires a Rel.10 RRC procedure which can be integrated with a CC reconfiguration.  Security key update for PCC change follows the rel.8/9 intra-eNB Handover procedure in TS33.401 with the target PCC’s PCI, EARFCN-DL as key derivation inputs.

Do we need to “link” UL and DL CC’s e.g. for HARQ feedback?
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Figure 2. Flexible DL/UL Pairing and PDCCH mapping CC Configuration
Proposal 4: Each configured CC includes a DL CC paired with a corresponding UL CC. The default pairing between each DL CC and the corresponding UL CC is based on Release 8/9 definitions but it can be changed as part of CC configuration.  DL/UL pairing options should support many- to-one DL:UL and many-to-one UL:DL configurations as agreed in RAN1.

PDCCH Mapping/Monitoring Options:

Option1: For each active DL CC, the carrier on which the corresponding PDCCH is transmitted is explicitly defined during the configuration process and it applies in all subsequent scheduling and activation and deactivation.  Such cross carrier PDCCH mapping configuration may be changed if needed through CC reconfiguration procedure.
Option 2: For each active DL/UL CC the PDCCH carrying the DL/UL scheduling information is either transmitted on the same CC or the PCC, as specified in CC configuration process. 
In either case the UE knows following configuration whether on which activated carrier it should monitor the PDCCH. This allows managing the number of carriers on which blind detection of PDCCH is required, which is in line with RAN1 decision of PDCCH monitoring set.
Proposal 5: For each active DL CC the carrier on which the corresponding PDCCH is transmitted is explicitly defined during the configuration process and it applies in all subsequent scheduling and activation and deactivation. Such cross carrier PDCCH mapping configuration may be changed if needed through CC reconfiguration procedure.
Feedback Channel Mapping:
Regarding PUCCH:

Option 1: For each PDSCH transmission the PUCCH carrying feedback information is transmitted on UL CC that is paired with DL CC carrying the corresponding PDCCH. 
Option 2: PUCCH for all PDSCH transmission on all DL active CC’s is transmitted on the UL CC associated with PCC. 
Note: Options 1 and 2 are being considered in RAN1.

For PHICH:

As agreed in RAN1: For UL transmissions the PHICH is carried by the same carrier which contains the PDCCH for corresponding UL grant. 

Regarding Configuration and CIF:

Proposal 6: Each CC when configured is assigned a CIF through which it can be referenced for subsequent dynamic activation and deactivation. Deactivated carriers maintain their configuration parameters within an eNB until explicitly de-configured and can be re-activated if needed without reconfiguration. Activation is a per CC process through explicit L1/MAC signalling, however multiple CC’s can also be activated through a single L1/MAC procedure. 

Proposal 7: Deactivation of a carrier can be explicit and combined with activation of another carrier. An activated carrier may also be deactivated implicitly after no data is scheduled on that carrier for a predefined period of time as defined in configuration/activation phase. 

3 Summary

Based on the above observations and suggestions the following specific proposals can be made:
Proposal 1: The PCC is the same as special cell. PCC also carries paging and other system information e.g. unicast/broadcast RRC messaging for UE’s state and mobility management are exchanged with the UE consistent with Release 8/9 procedures. The RRC messages to UE can also be sent to UE through other active carriers if they are part of PDCCH monitoring set.

Proposal 2: PCC is always activated while UE is in the RRC-Connected mode and it’s paired with an UL CC which by default carries the RACH and the PUCCH associated with all active DL CC’s.
Proposal 3: The anchor cell can be changed dynamically for load balancing, interference/link optimization or other purposes as initiated by the eNB or requested by UE. The change in PCC is an RRC procedure which can be integrated with a CC reconfiguration.  Security key update for PCC change follows the intra-cell mobility.

Proposal 4: Each configured CC includes a DL CC paired with a corresponding UL CC. The default pairing between each DL CC and the corresponding UL CC is based on Release 8/9 definitions but it can be changed as part of CC configuration.  DL/UL pairing options should support many- to-one DL:UL and many-to-one UL:DL configurations as agreed in RAN1.
Proposal 5:  For each active DL CC the carrier on which the corresponding PDCCH is transmitted is explicitly defined during the configuration process and it applies in all subsequent scheduling and activation and deactivation. Such cross carrier PDCCH mapping configuration may be changed if needed through CC reconfiguration procedure.
Proposal 6: Each CC when configured is assigned a CIF through which it can be referenced for subsequent dynamic activation and deactivation. Deactivated carriers maintain their configuration parameters within an eNB until explicitly de-configured and can be re-activated if needed without reconfiguration. Activation is a per CC process through explicit L1/MAC signalling, however multiple CC’s can also be activated through a single L1/MAC procedure. 
Proposal 7: Deactivation of a carrier can be explicit and combined with activation of another carrier. An activated carrier may also be deactivated implicitly after no data is scheduled on that carrier for a predefined period of time as defined in configuration/activation phase. 

4 References
[1] R2-100963: In-principle agreed CR on CA for the Stage 2. NSN




























2/4


_1327474029.vsd
Carrier 1 (PCC)


Carrier 2


Carrier 3


Carrier 2 (Active CC)



_1327609495.vsd
Carrier 1 (DL CC)


Carrier 1 (UL CC)


Carrier 2  (DL CC)


Carrier 2 & 3  (UL CC)


Carrier 3  (DL CC)


DL Spectrum


UL Spectrum


Carrier 1 (DL CC)


Carrier 1 (UL CC)


Carrier 2  (DL CC)


Carrier 1 (DL CC)


Carrier 1 (UL CC)


PUCCH1


PUCCH2


DL Spectrum


UL Spectrum


PDCCH2


PDCCH1


PDSCH1


PDSCH2


Carrier 2  (DL CC)


(a) Flexible DL/UL CC Pairing


(b) All PUCCH’s on one UL CC


PDCCH2


PUCCH1


PUCCH2


PDCCH1


PDSCH1


PDSCH2


Carrier 2 (UL CC)


(c) PUCCH’s on one UL CC paired with corresponding PDCCH carrying CC



