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1. Introduction

During RAN2#69bis, the issues of  CC/cell management: CC/cell configuration were discussed. The following areas of clarifications and questions where identified by RAN2 Chair:

“Aspects of CC/cell management not related to mobility/ addition/removal. E.g. which DL CC is the UE using as a timing reference for its UL timing (e.g. DL PCC, any PCC, unspecified)? DL CC used for pathloss reference (wait for RAN4?),...”

This Contributions aims answering these questions and providing additional clarifications to carrier linkage in DL and UL.

2. CC Configuration Scope
The eNB supporting carrier aggregation may provide an attached UE with urgent SI information about alternative carriers in that eNB using RRC signalling. Such carriers are considered as Configured carriers for that UE and can be quickly activated and their resources scheduled for CA as needed.  
This information should as minimum include radio parameters associated with configured CC’s such than they can be detected and the RRM level measurements.

The carrier configuration information is valid within an eNB and may be extended to be changed for target eNB as part of CC pre-configuration which may be integrated with the handover signalling. 

To reduce the signalling overhead required for subsequent re-configuration and activation/deactivation each configured carriers is also assigned a UE specific Configured Physical Carrier index (CI) which can be used for subsequent references to that carrier in any RRC or L2 messaging. 

Configured carriers are selected by e-NB based on UE’s capabilities, such as number of TX/RX, maximum bandwidths and Band-class support etc. The carrier configuration may be deferred till eUE service requires or benefits from carrier aggregation as determined by eNB. Carrier Configuration information is sent to UE through dedicated RRC signalling. 

Carrier Reconfiguration is an RRC procedure to change one or more configured carriers in the set and/or their parameters. 
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Figure 1:  (a) Multiple steps in CA operation, (b) Configured, Active and Scheduled CC’s. 

The set of Configured Carriers is determined and dynamically managed through RRC signalling based on UE capabilities and UE’s measurement reports. The UE’s measurements of configured but not-activated carriers are similar to RRM measurements for mobility but the threshold for triggering such measurements may be specifically defined for Configured Carrier set management by the eNB.
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Figure 2: Flexible DL/UL Linking can be cell Specific but may result in different DL/UL Frequency Duplexing intervals
Observations:
The CC Configuration should provide UE with sufficient information such that UE is able to make RRM type measurements on Configured CC’s and provides them to eNB. 

In RAN2#69bis it was agreed that activation process uses a simple bit map to activate an already configured CC so the information provided to UE as part of CC configuration should also allow eNB to activate the Configured CC without requiring UE to obtain critical SI from a Configured CC prior to activation. 
Proposal 1: CC Configuration should include the following information as a minimum:  Carrier Center Frequency, Band Width, Duplex mode (TDD, FDD-DL, FDD-UL) and an eNB specific Carrier Index. This information may be broadcast for all Configured CC’s or be sent to UE through dedicated RRC signalling.

Proposal 2: For each UL CC is configured through linking with as Configured DL CC. One UL CC may be linked with multiple DL CC’s.
Proposal 3: Although all CC are backward compatible the flexible DL/UL linking in CA may result duplexing intervals which are not backward compatible for Release 8/9 UE’s .

Proposal 4: No per UE CC linking is needed as there is no per-UE ambiguity in DL and UL linking given the following agreed (in RAN1) restrictions:
· All UL feedback channels are transmitted on one of UL CC’s designated and UL PCC and linked with DL PCC. 

· The DL feedback for a PUSCH transmitted on an UL CC is always sent on the carrier which contained the PDCCH for the corresponding UL grant.

The PDCCH monitoring set is UE specific as it depends on UE’s capabilities.

 According to RAN1 agreements PDCCH monitoring set if defined using through RRC signalling.  Therefore:

Proposal 5: As part of configuration of any DL CC should include information on which CC, i.e. using Carrier Index, the relevant PDCCH’s are transmitted. The default is the same carrier, but it can also be PCC or other active DL CC’s.
Proposal 6: Given proposal 4, RACH transmission in multiple CC should only be allowed in multiple TA’s are needed and in that case RACH transmission should be limited to UL CC’s that have their DL CC’s linkage defined in SIB2.

Proposal 7:  Every DL configured carrier, e.g. each SCC’s for a given UE, is linked to one UL configured carrier.  The same linking applies to all UL control/feedback channel mechanisms including power control, PUCCH, RACH (if configured) and non-CIF scheduling. 

Proposal 8: The Number of CC configured for a UE is based on UE’s capability and carrier’s availability at the eNB and may be larger than the number of CC’s which can be concurrently activated and aggregated by the UE.
3. Conclusion
Proposal 1: CC Configuration should include the following information as a minimum:  Carrier Center Frequency, Band Width, Duplex mode (TDD, FDD-DL, FDD-UL) and an eNB specific Carrier Index. This information may be broadcast for all Configured CC’s or be sent to UE through dedicated RRC signalling.

Proposal 2: For each UL CC is configured through linking with as Configured DL CC. One UL CC may be linked with multiple DL CC’s.

Proposal 3. Although all CC are backward compatible the flexible DL/UL linking in CA may result duplexing intervals which are not backward compatible for Release 8/9 UE’s .

Proposal 4: No per UE CC linking is needed as there is no per-UE ambiguity in DL and UL linking given the following agreed (in RAN1) restrictions:

· All UL feedback channels are transmitted on one of UL CC’s designated and UL PCC and linked with DL PCC. 

· The DL feedback for a PUSCH transmitted on an UL CC is always sent on the carrier which contained the PDCCH for the corresponding UL grant.

Proposal 5: As part of configuration of any DL CC should include information on which CC, i.e. using Carrier Index, the relevant PDCCH’s are transmitted. The default is the same carrier, but it can also be PCC or other active DL CC’s.

Proposal 6: Given proposal 4, RACH transmission in multiple CC should only be allowed in multiple TA’s are needed and in that case RACH transmission should be limited to UL CC’s that have their DL CC’s linkage defined in SIB2.  

Proposal 7:   Every DL configured carrier, e.g. each SCC’s for a given UE, is linked to one UL configured carrier.  The same linking applies to all UL control/feedback channel mechanisms including power control, PUCCH, RACH (if configured) and non-CIF scheduling. 

Proposal 8: The Number of CC configured for a UE is based on UE’s capability and carrier’s availability at the eNB and may be larger than the number of CC’s which can be concurrently activated and aggregated by the UE.

4. Reference
[1]: R2-101985, Stage 2 Description of Carrier Aggregation, Nokia Siemens Networks (Rapporteur), RAN2 69bis, April 2010
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