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1 Introduction

A number of working assumptions was made in Rel-11 to introduce a new carrier type (at least for the downlink (or for TDD, the downlink subframes on a carrier) [1]) within the scope of carrier aggregation, i.e., for non-standalone operation. The Rel-12 NCT WID includes the additional possibility for standalone operation. One of the working assumptions from RAN1#66bis states that [1]: 

· For FDD a downlink carrier of the new type may be linked with a legacy uplink carrier, and for TDD a carrier may contain downlink subframes of the new type and legacy uplink subframes.

To interpret this working assumption, it is essential to first clearly define the terminology. 
· What is a “legacy uplink carrier/legacy uplink subframe”?

· What does “linked with” mean? 

Our understanding is that a legacy carrier/subframe supports transmission for Rel-8/9/10/11 UEs. A legacy subframe would include normal subframes, almost blank subframes and MBSFN subframes. Moreover, we assume that a linked UL carrier (for FDD) is the UL carrier which either has a fixed duplex distance to the DL carrier or that has an uplink carrier frequency indicated by SIB2 in the DL carrier. Unpaired DL FDD carriers would not have any linked UL carrier. However, the working assumption then leaves some ambiguity with regards to the backwards compatibility of an NCT, which is further discussed in this contribution. 
2 Downlink New Carrier Type
If the NCT lacks the transmission of legacy signals or channels, the performance of a legacy UE cannot be guaranteed, assuming it would even be allowed to access the carrier. In [2], it was proposed to have subframes accessible to legacy UEs on the new carrier type. However, a legacy UE will never be able to distinguish between legacy and NCT subframes. Even if the legacy UE is not scheduled during the NCT subframes, it is expecting the same number of CRS ports as in the legacy subframes. Hence, the legacy UE may continue to perform time-frequency tracking and channel estimation interpolation over the NCT subframes and possibly also make RRM measurements. If there are no CRSs in the NCT subframes, the UE would accumulate resource elements without CRS which will have performance impact. This issue would also arise if a dormant state with blank subframes is defined for the eNodeB, for which no channels or signals are transmitted. 

Hence, if the CRS is not transmitted in every subframe, both these approaches (blank subframes or non-legacy subframes) may lead to that legacy UEs do not fulfill the performance requirements. In that sense, the downlink NCT (for both FDD and TDD), as currently defined, is non-backwards compatible. 

→ Not transmitting CRS in all DL subframes implies that the downlink NCT is non-backwards compatible.
3 Uplink New Carrier Type
The SIB2 message makes it possible to signal the UL carrier frequency for FDD. However, a fixed duplex distance between DL and UL, given by the RAN4 specifications, has been assumed for all LTE releases so far. Furthermore, assuming that the linkage between the UL and DL carrier is given by a fixed duplex distance in Rel-12, the linked UL carrier cannot be a “legacy carrier” since legacy UEs would regard a DL carrier with the same given fixed duplex distance as a legacy DL carrier. This is obviously not possible since that implies that the DL NCT would have to be a legacy carrier. Alternatively, since the DL NCT is not accessible to the legacy UEs, its linked UL carrier cannot be a “legacy carrier”.
If Rel-12 were to support a duplex distance for NCT being signalled by SIB2 (which is not for RAN1 to decide), then it would be possible to link the DL NCT to a legacy UL carrier if the signalled UL carrier frequency is the same as that of a legacy UL carrier. On the other hand, this would essentially represent the case with an unpaired DL NCT carrier, for which there is no linkage to an UL carrier.  
For TDD, assuming a legacy UE cannot access the NCT DL subframes, the consequence would be that the carrier only supports UL legacy subframes. Thus a legacy UE would not be able to access such a carrier. 

Hence, it is unclear to us how an NCT DL carrier could be linked to an UL carrier supporting legacy UEs. Similarly for TDD, it is unclear to us how an NCT carrier can accommodate subframes for legacy UEs.
→ It is unclear how a downlink carrier of the new type can be linked to legacy uplink carriers/subframes. 
4 Conclusions
The working assumption is unclear with regards to:

· How an NCT DL FDD carrier could be linked to an UL carrier supporting legacy UEs? 

· How an NCT TDD carrier can accommodate UL subframes for legacy UEs?
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