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1Introduction
In RAN#58, the updated New Carrier Type (NCT) WI was approved for Rel-12 [1]. One objective of this WI is to specify necessary enhancements for transmission of data on NCT. This contribution provides our views on the eICIC / CoMP signalling extensions to support NCT.
2 Discussion

On RAN1#68bis meeting, RAN1 has reached the following agreement for the unsynchronized new carrier type (NCT) for carrier aggregation enhancement:

Agreement:
· For the case of a carrier of the new type being “unsynchronised”, new carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity


It follows from the agreement above that (tracking) CRS of NCT has different structure than Release-8 CRS. Thus the eICIC / CoMP signalling corresponding to Release-8 CRS may not work properly in case NCT is used on the aggressor eNB. Therefore some extension to the eICIC / CoMP signalling should be considered.

Signalling extensions for eICIC:

In Release-10 eICIC scheme was introduced to cope with co-channel interference in time-domain. The interference suppression is achieved by avoiding the transmission of PDCCH and PDSCH from the aggressor eNB on the part of downlink subframes, called almost blanked subframes (ABS). During these subframes, however the aggressor eNB should still transmit CRS in order to provide support to the legacy UEs. Thus the interference on some REs of ABS may still appear at the UE receiver. 
To address CRS interference issue in ABS, CRS-IC receivers were introduced in Release-11. To assist operation of such receivers, RRC network signalling assistance was introduced, which provides CRS parameters for the neighbouring aggressor eNB. More specifically CRS assistance information includes: physical cell identity, number of CRS antenna ports and MBSFN subframe configuration. It should be noted that CRS signalling was defined assuming BCT is used on the aggressor eNB (i.e. CRS is present in every subframe), which in general case can’t describe the (tracking) CRS structure of NCT (CRS are present in two subframes only).  
Observation: 
· Release-11 CRS assistance information for FeICIC can’t describe the (tracking) CRS structure of NCT on the aggressor eNB and therefore can’t be used to assist CRS-IC receivers.
One possible approach is to consider additional parameter in the RRC signalling which indicates the type of the carrier – BCT or NCT. Then if NCT on the aggressor eNB is indicated, UE should assume tracking CRS transmitted on the downlink subframes with periodicity of 5ms. The rest of RRC signalling parameters related to CRS structure of BCT (number of CRS antenna ports and MBSFN subframe configuration) can then be ignored. 
Proposal: 
· Consider extension to the Release-11 FeICIC CRS assistance information by introducing carrier type parameter in the RRC signalling.

Signalling extensions for CoMP:

A similar problem may also occur for the downlink CoMP systems, where one UE can be dynamically served by two transmission points configured with different carrier types. To assist CoMP operation in such scenarios serving eNB needs to signal quasi co-located (QCL) CRS and PDSCH REs mapping of the transmitting eNB corresponding. The conventional QCL signaling, which includes physical cell identity, number of CRS antenna ports and MBSFN subframe configuration, however, can’t be used to indicate the (tracking) CRS of NCT. Therefore, similar to FeICIC, the QCL signaling extension should be considered for CoMP. More specifically a carrier type parameter may be added to CRS configuration to distinguish between CRS of BCT and (tracking) CRS of NCT. 
Proposal: 
· Consider extension to the Release-11 PDSCH/ EPDCCH antenna port QCL signaling with CRS by introducing carrier type parameter in the RRC signalling.

It should be noted that the PDSCH REs mapping for NCT is subset of PDSCH REs mapping of BCT. Therefore, Release-11 PDSCH REs mapping pattern in general case can be used to support the PDSCH transmission from NCT. Some additional overhead however can be observed due to lack of PDSCH REs patterns corresponding to REs in the first OFDM symbol and CRS. If the additional optimization is found to be useful, several solutions may be considered including extension of the existing PDSCH start and number of CRS antenna port configurations with n0 value or by adding carrier type parameter in PDSCH REs mapping configuration. 
Proposal: 
· Signalling for PDSCH REs mapping may be extended to support transmission from the first OFDM symbol and on subframes without CRS.
3 Summary

In this contribution we have discussed signalling extension to eICIC and CoMP signalling for NCT. The following proposals were made:

· Consider extension to the Release-11 FeICIC CRS assistance information by introducing carrier type parameter in the RRC signalling.

· Consider extension to the Release-11 PDSCH/ EPDCCH antenna port QCL signaling with tracking CRS by introducing carrier type parameter in the RRC signalling.
· Signalling for PDSCH REs mapping may be extended to support transmission from the first OFDM symbol and on subframes without CRS.
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