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1. Introduction 

According to the RAN1 discussion on carrier type definition during the Meeting #58bis, there was some confusion between the extension carrier and non backward compatible carrier. This paper aims to discuss the necessity on having the definition of non backward compatible carrier in addition to extension carrier. In section 2, the discussion will show that the backward compatible carrier should be the most general case RAN1 shall consider because of the reasonable deployment roadmap. The final proposal of this paper will suggest to removing the definition of non backward compatible carrier and only keep extension carrier and backward compatible carrier.
2. Discussion on Deployment Scenarios when Supporting Bandwidth Extension and Carrier Aggregation Operations

This section tries to discuss the reasonable configurations need to be considered for bandwidth extension and carrier aggregation operations in LTE-Advanced system. The starting point is to investigate how LTE network operator may upgrade their network to support LTE-Advanced. Figure 1 shows a reasonable scenario that network operator may upgrade the LTE network in evolution manner rather than revolution manner.

  The general assumption is that the operators who want to deploy LTE-Advanced network have already deployed the Rel-8 LTE network, while the LTE network is assumed to perform full coverage before deploying the LTE-Advanced network. Therefore, the network upgrade stage #1 in Figure 1 shows that only few of the eNBs are upgraded to support Rel 10 features (i.e. carrier aggregation), while the other eNBs which only support Rel 8 features (i.e. w/o carrier aggregation) cover the most area across the network. This is a very general scenario for network operators when upgrading their GSM network to UMTS network, or from WCDMA network to HSPA network. It is anticipated to be the general scenario in next few years when network operator begins to upgrade part of their LTE network with LTE-Advanced coverage.

  During the stage #1, the legacy Rel 8 UE can certainly work very well while some dual-mode UEs which support all Rel 8 and Rel 10 features can be benefited from carrier aggregation feature over specific area with LTE-Advanced coverage. Therefore, the average system spectral efficiency is function of the percentage of the dual-mode UEs and the LTE-Advanced coverage at this stage, while only the marginal improvement can be achieved.

  After few years when entering the stage #2, the network operator complete the upgrade of entire network to make each eNB can support all Rel 8 and Rel 10 features. The average system spectral efficiency is now only function of the percentage of the Rel 8 UEs and the Rel 10 UEs, where the significant improvement can be achieved when most UEs are also upgraded to Rel 10. Since the network operator is assumed to deploy the LTE network in advance, this scenario should be a very general scenario when discussing carrier aggregation.
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Figure 1 LTE-Advanced Network Upgrade Example

  The final stage is stage #3, where the entire network is covered by the eNB only support Rel 10 features (i.e. non backward compatible carriers). The system performances can be optimized while all UEs shall be able to support LTE-Advanced air interface. This stage may happen after many years when network operator upgrade all the UEs and eNBs, or this may be a green field deployment after few years where the operator to directly deploy Rel 10 based LTE-Advanced network. In general, this scenario is possible but will not be a very general scenario according to the reasonable network upgrade roadmap.
3. Discussion on the Necessity of Having Non Backward Compatible Carrier
Figure 2 shows the logic of the carrier type definitions currently considered by RAN1, where the carriers can be first classified as backward compatible carrier and non backward compatible carrier. Then a subset of non backward compatible carrier can be further identified as the extension carrier.
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Figure 2 Current RAN1 definitions on carrier types
Consider the network evolution roadmap described in previous section, it will be highly desired to have each carrier become backward compatible carrier because the Rel 8 UEs will still be operated within the network for many years. Therefore, it is believed that the backward compatible carrier shall be the general case in Rel 10, and the scope of non backward compatible carrier will be limited. On the other hand, the request on extension is also valid since some carriers can be optimized for specific applications (e.g. MBSFN only carrier) when multiple carriers are available. This result in the confusion on what it means for a carrier which is non backward compatible but also not an extension carrier. Currently there is no clear answer but waste RAN1 and RAN2 members a lot of time to figure out the problem may not exist.
Therefore, it is highly desired to simplify the carrier type definition by merging the non backward compatible carrier and extension carrier. That means, only keep “backward compatible carrier” and “extension carrier” should be very enough, which is shown in Figure 3.


[image: image3.emf]Backward Compatible 

Carrier

Extension Carrier


Figure 3 Proposed carrier types definitions for RAN1

4. Conclusions
Proposal 1: Remove the definition of “Non Backward Compatible Carrier”. RAN1 only consider two types of carriers: “Backward Compatible Carrier” and “Extension Carrier”
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