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1. Introduction 

RAN1 has agreed on three types of carriers during the TSG RAN WG1 #57bis, which includes: 1) backward compatible carrier (i.e. Type-1), non backward compatible carrier (i.e. Type-2) and extension carrier (i.e. Type-3). It will be reasonable for RAN2 to follow the technical agreement achieved in RAN1 to further clarify the use of each carrier type in carrier aggregation mode. There are two issues looking for discussion by this contribution: the first one is the possible terminology improvement for the agreed carrier types, and the second one is the possible usage of each type of carrier. The objective is to help RAN2 have well defined carrier type from both UE and eNB perspective.
2. Terminology Improvement for the Carrier Types agreed by RAN1

According to the agreement achieved by RAN1, Type-1 and Type-2 carriers are classified from backward compatibility perspective, where Type-3 is actually an extension of Type-2 from functional perspective. The classifications of these three types are not base on the same philosophy and will result in future confusion. In addition, having the classification only from backward compatibility perspective (for Type-1 and Type-2) will result in future difficulties for proper description on detail operations of carrier aggregation. It is recommended that RAN2 should have some time to discuss the suitable terminology for each carrier type (but should align with the technical agreement achieved in RAN1).

  It will be more clear to have definitions of “Fully Configured” and “Partially Configured” on top of backward compatible or not. The fully configured carrier means this component carrier support full Rel 8 and/or Rel 9 capability for UE to access with or without carrier aggregation mode. Where the partially configured carrier means the component carrier only support limited functions and cannot be operated stand alone. According to current RAN1 decision, Type-1 carrier will not have corresponding extension carrier definition. Therefore, the relationship of the recommended terminology and the legacy terminology used by RAN1 can be mapped by Figure 1.
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Figure 1 Recommended terminologies for Carrier Type classification
Proposal 1: Modify the Carrier Type terminology as following (marked by underline)
· Fully Configured/Backwards compatible component carrier

· Fully Configured/Non-backwards compatible component carrier
· Partially Configured component carrier
3. Discussion on Operation Principle for each Type of Carrier
  In order to prevent mixing the recommend terminology for Carrier Type in previous sub-section, the discussion in this sub-section still follows the Carrier Types used in RAN1.
  The first issue to be discussed is how the UE which supports carrier aggregation feature can camp on specific eNB through a successful RACH procedure. In order to minimize the backward compatibility problem, it is recommended that the UE always follow the same general camping and RACH procedure no matter the UE support carrier aggregation or not. During the camping on procedure, UE can negotiate with eNB to obtain more detail information of each component carrier. Then eNB can send proper RRC configuration messages to UE for activating the subsequent carrier aggregation operation. Base on the aforementioned ideas, it is recommended to allow UE only to perform network camping through RACH procedure over Type-1 and Type-2 Carriers (i.e. Fully Configured Carriers).

  The second issue to be discussed is how the UE can activate carrier aggregation operation. Along with previous ideas, it is reasonable to activate the carrier aggregation operation after UE successfully camps on the Type-1 or Type-2 Carriers. From AMS perspective, the component carrier where UE complete network camping procedure can be called Anchor Carrier base on current DC-HSPA terminology. So that the other carriers activated after successful network camping procedure are called non-Anchor Carriers. Since the Type-1 and Type-2 Carriers will be the first component carrier for UE camp-on, it is recommended to assume all the RRC messages for carrier management will be sent through the Type-1 or Type-2 Carriers (i.e. Anchor Carriers from UE perspective). The assumptions on general procedure for activating carrier aggregation mode is concluded in Figure 2
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Figure 2 General procedure for activating carrier aggregation mode
Proposal 2: Add the descriptions for Carrier Type as following (marked by underline)
· 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, a backward compatible carrier always occurs in pairs, DL and UL.
· A carrier where UE can camp on the eNB and receive carrier management information.
· A carrier for which all control channels including synchronization, broadcast, multicast and unicast control signaling are configured. Further, information and parameters regarding carrier aggregation and the other component carriers can also be included in the control channels.
· 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. 
· A carrier where UE can camp on the eNB and receive carrier management information.
· A carrier for which all control channels including synchronization, broadcast, multicast and unicast control signaling are configured. Further, information and parameters regarding carrier aggregation and the other component carriers can also be included in the control channels.
4. Conclusions
Proposal 1 & 2: Making further statement on describing each Carrier Type as following (marked by underline):

· Fully Configured/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, a backward compatible carrier always occurs in pairs, DL and UL.
· A carrier where UE can camp on the eNB and receive carrier management information.
· A carrier for which all control channels including synchronization, broadcast, multicast and unicast control signaling are configured. Further, information and parameters regarding carrier aggregation and the other component carriers can also be included in the control channels.
· Fully Configured/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. 
· A carrier where UE can camp on the eNB and receive carrier management information.
· A carrier for which all control channels including synchronization, broadcast, multicast and unicast control signaling are configured. Further, information and parameters regarding carrier aggregation and the other component carriers can also be included in the control channels.
· Partially Configured 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.
References

[1] R1-09xxxx, Draft Report of 3GPP TSG RAN WG1 #57bis v0.1.0
_1312096957.vsd
Component Carrier


Backward Compatible Carrier
(Rel 8 support)


Non-Backward Compatible Carrier
(Rel 9, Rel 10 support)


Full Configured


Partially Configured


Non-Backward Compatible Carrier
(Rel 9, Rel 10 support)


Classification from Backward Compatibility Perspective


Classification from Functional Perspective


Legacy Backward Compatible Carrier
(Type-1)


Legacy Non Backward Compatible Carrier
(Type-2)


Legacy Extension Carrier
(Type-3)


Only non backhaul compatible carrier base on RAN1 agreement



_1312054147.vsd
UE and eNB support 
carrier aggregation?


Yes


Carrier Aggregation Capability Negotiation


Activate Non Anchor Carriers


General Procedure for 
UE Camp On to eNB


No


Non Carrier Aggregation Mode


Carrier Aggregation Mode



