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1 Introduction

As agreed in [1], additional carrier types will be part of the Rel-11 studies, with the detailed descriptions as the following


•Study additional carrier types including non-backwards compatible elements for Carrier Aggregation. A way forward for additional carrier types and related details will be decided based on tradeoff analyses where deployment scenarios, benefits, drawbacks and work item time line are carefully considered from the perspectives of all the RAN WGs.

In this document, some initial discussions are provided regarding the RAN1 aspects on the possible new carrier types. It is suggested based on the discussions that RAN1 needs to base its further work on the identification of the target scenarios for additional carrier types. 
2 RAN1 Aspects on the Possible New Carrier Types
2.1 Extension Carrier

There were some RAN1 discussions on extension carrier for LTE Rel-10. For example, the RAN1 understanding of the definition of such a carrier was summarized in an LS to RAN2 [2]. More specifically, an extension carrier was understood by RAN1 as the following:
Extension carriers / carrier segments would be characterized by 
· No PBCH/Release-8 SIB/Paging 
· No PSS/SSS 

· No PDCCH/PHICH/PCFICH 
· No CRS 

· Rel-10 mobility is based on measurements in backwards compatible CC(s) 

An extension carrier must be a part of a component carrier set where at least one of the carriers in the set is a backwards compatible component carrier. 
In the following we will focus on the need of CRS on an extension carrier. 
Need of CRS on an extension carrier

The above definition for an extension carrier was based on the assumption that it will be a part of a component carrier set located in the same frequency band. On the other hand, for the potential use case where the extension carrier is located in a different frequency band than any of the backward compatible carriers, the following aspects need more consideration:
· The current requirement for inter-band carrier aggregation timing alignment error in 36.104 is 1.3 µs which is equivalent to 40 TS. Such a large timing error will significantly degrade the demodulation performance of the extension carrier and without tightening the base station requirements to be similar to that of intra-band carrier aggregation, the UE needs to be provided signals to independently track the timing of the extension carrier need to be provided. 

·  CRS may be useful in pathloss measurement on an extension carrier, if the pathloss is  different from the backward compatible carrier due to a different frequency band

· With CRS, it is allowed that UEs configured in different transmission modes can be scheduled on the additional bandwidth. For example, UEs that are configured in transmission mode #1-#6, and UEs that are configured in transmission mode #9 without PMI/RI reporting. 
It is therefore considered useful that the following should be clarified for the target scenario of an extension carrier 
· Is it possible that an extension carrier is located in a frequency band that does not contain any backwards compatible carrier?

· Is it sufficient to configure an extension carrier only for the UEs configured in transmission mode #9, for which the measurement would be based on CSI-RS, or should other transmission modes also be supported for other transmission modes  including transmission mode #9 without PMI/RI reporting?

2.2 Segment Carrier

In [2], the following was summarized regarding segment carrier, 
· A carrier segment is defined as contiguous bandwidth extension of a backwards compatible component carrier. Given the above characteristics, extension carriers/carrier segments are not backwards compatible for Release 8 and Release 9 UEs.
· Compared with an extension carrier, a carrier segment (together with its associated backwards compatible carrier) would have the following characteristics:

· Single PDCCH for resource allocation

· Single HARQ for the combined bandwidth

· Contiguous BW requirement and maximum combined bandwidth of 110 RBs
In our understanding, the target scenario for a segment carrier has to be first clarified before any work is done in RAN1 on the topic. We see introduction of carrier segments as a method for providing additional LTE system bandwidths while still maintaining the backwards compatibility of the carrier, i.e. even though the carrier segment is not accessible to legacy UEs, the carrier itself still is. From this perspective, carrier segments serve a different purpose than extension carriers and their introduction is a separate discussion to the carrier aggregation discussion. The need for new systems bandwidths depends on the status of the spectrum situation for the interested operators. This is a discussion that is under RAN4 responsibility and the decision to proceed with carrier segments should be made in RAN4 with RAN1 doing the specification work.

A clear understanding on the possible bandwidth of a segment carrier is also relevant in determining whether features such as CSI measurement and sounding reference signal configurations have to be design for the new carrier type. As a simple example, it would be less useful to optimize the CSI measurement for a segment carrier with only one or two PRBs.  
3 Conclusions
Some initial discussions are provided in the contribution on the possible new carrier types to study in RAN1 for LTE Rel-11. To summarize, it is felt that the target scenario for the new carrier types has to be first clarified as a guidance of further RAN1 studies, e.g.,    
· Would it be possible that an extension carrier is located in a different frequency band compared to any backward compatible carrier?

· Is it sufficient to configure an extension carrier only for the UEs configured in transmission mode #9, for which the measurement would be based on CSI-RS, or should other transmission modes also be supported for other transmission modes  including transmission mode #9 without PMI/RI reporting?

· The use case and possible bandwidth of a segment carrier should be identified. In our view, this should be left for RAN4 to discuss. 
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