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Introduction
In this contribution we review the carrier aggregation system information agreements, analyze further system information decisions, and make several proposals to further progress these aspects.
2
Current Agreements
In [1] it was agreed at RAN2 #66:

Decision (network point of view): 

· It should be possible for a network to configure only a subset of component carriers for idle mode camping.

Decision (UE point of view):

· REL8 idle mode mobility seems to provide a feasible approach for idle mode mobility also in a network deploying carrier aggregation.

In [1] and [2] the following component carrier definitions were agreed at RAN1 #57bis:

Backwards compatible carrier:

· A carrier accessible to UEs of all existing LTE releases. 

· Can be operated as a single carrier (stand-alone) or as a part of carrier aggregation. 

· For FDD, backwards compatible carriers always occur in pairs, i.e. DL and UL.

Non-backwards compatible carrier: 

· If specified, a carrier not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. 

· Can be operated as a single carrier (stand-alone) if the non-backwards compatibility originates from the duplex distance, or otherwise as a part of carrier aggregation. 

Extension carrier: 

· If specified, a carrier that cannot be operated as a single carrier (stand-alone), but must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier.

At RAN2 #67 it was agreed in [3]:
· A cell corresponds to a transmission in only one backward compatible or non-backward compatible carrier.

· A cell is identified by a unique ECGI

Also in [3] it was further agreed at RAN2 #67:

· Rel-8 relevant system information and extensions of system information for LTE-A (if any) can be delivered on BC carriers.

· System information for LTE-A UEs can be delivered on NBC carriers.

In RAN1 #58 it was agreed in [4]:

· PDCCH on a component carrier can assign PDSCH or PUSCH resources in one of multiple component carriers using the carrier indicator field

· Rel-8 DCI formats extended with 1 – 3 bit carrier indicator field

· Reusing Rel-8 PDCCH structure (same coding, same CCE-based resource mapping) 
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Distribution of CC Specific Configuration Information 
It has been agreed in RAN1 #57bis [2] Extension Component Carriers (Ext-CCs) are not “stand alone” carriers. Also as discussed in RAN2 #67 [3] Ext-CCs will likely not for fill the definition of a cell.
With the agreement in RAN1 #58 [4] to support the carrier indicator at least from a UE perspective it is not necessary to provide PDCCH on Ext-CCs. This choice not to provide PDCCH is further motivated by eliminating the PDCCH control region resource requirement on Ext-CCs.
The UE must read system information on at least one “stand alone” carrier. A standalone carrier may be either a Backward Compatible (BC-CC) on Non-backward Compatible Component carrier (NBC-CC). If the UE reads system information on just one carrier this carrier must be the “serving cell” for this UE. It would be preferable not to burden the UE with requiring reception of system information on all configured DL carriers.
Since there is no requirement for providing system information on Ext-CCs, and there would be benefits to cell capacity and UE processing by not providing PDCCH it is proposed that there is no broadcast system information on Ext-CCs.

Proposal 1: System Information is not provided by Extension Carriers. 

If proposal 1 is agreed then UE configuration information for Extension Carriers must either be provided by system information of a standalone carrier (BC-CC or NBC-CC) or by dedicated signaling.
A UE may be configured to receive more than one BC-CC or NBC-CC. If system information on these carrier types provided configuration information for Extensions Carriers it should be possible for the UE to avoid duplicate reception.
Proposal 2: The UE will only be required to acquire configuration information for Extension Carriers from system information of the serving cell carrier or by dedicated signaling.

Similar to the acquisition of Ext-CC configuration information, the UE should also not be required to receive duplicate system information for additional BC-CCs or NBC-CCs.
One difference compared to Ext-CCs is BC-CC & NBC-CC provide system information [3] and at least for idle mode camping configuration information of these carriers would have to be included in the system information of these carriers. Since these carriers will provide their own configuration information it would be preferable to avoid the inefficiency of duplication of all BC-CC and NBC-CC configurations within similar coverage area on system information each of the BC-CCs and NBC-CCs.
Proposal 3: Configuration information for BC-CCs and NBC-CCs shall be acquired from system information provided by the respective carrier or by dedicated signaling.  

Also for idle mode camping UL CC info will need to be identified on the paired DL CC’s. Similar to BC-CC and NBC-CC configuration information since the paired carriers will provide the UL CC configuration information it would be preferable to avoid the inefficiency of duplication of all UL CC configurations within similar coverage area on system information of each of the BC-CCs and NBC-CCs.
If Extension Carriers do not provide system information (proposal 1) and if we avoid the inefficiency of distributing information of all UL carriers on all BC-CCs and NBC-CCs then the paired UL carrier configuration information could  be provided with Extension Carrier information on the serving cell or by dedicated signaling.
Proposal 4: Configuration information for UL CCs shall be acquired from paired DL CCs or from dedicated signaling.
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UE System Information Reception Requirements 
With respect to acquisition of system information until a UE has been configured by RRC procedures to receive (or transmit) on more than one CC, UE operation can be identical to LTE release 8 procedures. 
If when a UE is configured to receive more than one BC-CC or NBC-CC a UE it is connected to a single serving cell of one CC with other CC’s considered as resource CC’s, system information may be acquired from the serving cell CC as in LTE release 8.
Proposal 5: When a UE is configured to receive system information on more than one BC-CC or NBC-CC, reception of system information on the serving cell carrier is preformed as in LTE release 8.
If a UE has been configured for reception on more than one BC-CC or NBC-CC since these are “stand alone” CC’s which for fill the definition of a cell a certain amount of broadcast system information will be duplicated on each of these CC’s.
In general it would be unnecessary and inefficient for the UE to acquire the same information from more than one component carrier. The UE should be able to avoid reception of duplicate information and not be burdened with reacquiring information it already has or has no need for. For example there would be no need for reception of the portions of SIB 1 & 2, and SIB’s 3 through 11. It should be for further study if and how portions of SIB 1 & 2 can be segregated.
Proposal 6: When a UE is configured to receive system information on more than one BC-CC or NBC-CC, on aggregated carriers other then the serving cell carrier the UE is not required to acquire all system information broadcast on the additional BC-CC or NBC-CC resource carriers.
Reception of cell and network specific information on CC’s other then the serving cell CC is unnecessary and inefficient since the UE has already acquired the needed information from system information on the serving cell.
As discussed for proposal 3 and 4, the UE may be provided configurations of additional UL & DL CC’s by either dedicated signaling or by reading system information broadcast on the additional DL CC’s. Since each BC-CC or NBC-CC is a standalone CC that for fills the definition of a cell, each will broadcast its own CC specific and its paired UL CC specific configuration in system information. Other non-CC specific information should already be acquired from the serving cell carrier system information. For example only reception of the MIB, portions of SIB 1 & 2, UL CC and potentially Extension Carrier info (proposal 2) would be required. It should be for further study if and how portions of SIB 1 & 2 can be segregated.
Proposal 7: If a UE is configured to receive system information on more than one BC-CC or NBC-CC, on any aggregated carrier other then the serving cell carrier the UE is only required to acquire additional CC specific information associated with this carrier.
In order to facilitate UE reception of only needed system information on CCs other than the serving cell CC, system information should be logically separated according to individual UEs reception requirements.

Some UEs will just require configuration information for the DL CC providing system information and the UL CC this CC is paired with. When a UE already connected in a serving cell with complete system information acquisition in this cell is configured for additional BC-CC or NBC-CC reception the UE is only required to acquire the CC specific system information on these additional CC’s. This information should therefore be included in a separate SIB. 
If the CC providing system information also takes advantage of the carrier indicator to allocate resources on Ext-CCs, configuration information for these DL CCs and the UL CCs these carriers that are paired with should also be considered for a separate SIB. This information will only be required for UEs configured for PDCCH reception on this CC and also configured for Ext-CC PDSCH reception. Other UE’s not configured for these Ext-CC’s or just configured to receive this CC as an additional resource CC (i.e. not the serving cell carrier) should be able to avoid reception of the Ext-CC and their paired UL CC configuration information.
Some UE’s will be configured for reception of Extension Carriers and some may not.  Also when multiple CC’s are aggregated the UE only needs to acquire extension carrier once.  It should therefore be possible to logically separate Ext CC information.
Proposal 8: System information on each CC should distribute UL & DL CC specific information in SIB2 or on separate SIBs to allow for optimized UE reception.
5
Conclusions and Recommendations 
The following proposals for carrier aggregation system information are proposed in this contribution:
Proposal 1: System Information is not provided by Extension Carriers.

Proposal 2: The UE will only be required to acquire configuration information for Extension Carriers from system information of the serving cell carrier or by dedicated signaling.

Proposal 3: Configuration information for BC-CCs and NBC-CCs shall be acquired from system information provided by the respective carrier or by dedicated signaling.

Proposal 4: Configuration information for UL CCs shall be acquired from paired DL CCs or from dedicated signaling.

Proposal 5: When a UE is configured to receive system information on more than one BC-CC or NBC-CC, reception of system information on the serving cell carrier is preformed as in LTE release 8.

Proposal 6: When a UE is configured to receive system information on more than one BC-CC or NBC-CC, on aggregated carriers other then the serving cell carrier the UE is not required to acquire all system information broadcast on the additional BC-CC or NBC-CC resource carriers.
Proposal 7: If a UE is configured to receive system information on more then on BC-CC or NBC-CC, on any aggregated carrier other then the serving cell carrier the UE is only required to acquire additional CC specific information associated with this carrier.
Proposal 8: System information on each CC should distribute UL & DL CC specific information in SIB2 or on separate SIB’s to allow for optimized UE reception.
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