Page 1

3GPP TSG RAN WG1 #74
R1-133575
August 19 – 23, 2013
Barcelona, Spain
Agenda item:
7.2.1.5
Source: 
Qualcomm Incorporated
Title: 
Transmission modes and QCL behavior in NCT
Document for:
Discussion and Decision
1
Introduction
For New Carrier Type (NCT), CRS is not transmitted in every subframe. In this contribution, we discuss donwlink transmission modes and QCL behaviour in NCT.
2
Discussion
For NCT, at least for the un-synchronized case, the presence of CRS in NCT was agreed. NCT will carry 1 RS port that consists of the Rel-8 CRS Port 0 REs in a PRB and subframe when it is present. CRS will not be present in all subframes, but will rather have a periodicity of 5 ms. 
2.1
DL Transmission Modes in NCT

In legacy carrier type, there are 10 DL transmission modes, of which:

· DL transmission modes 1-6 are CRS based

· DL transmission modes 7-10 are UE-RS based

· Note that DCI format 1A scheduled PDSCH are still CRS based (at least in non-MBSFN subframes)

In RAN1#72, the following was agreed:

· A TM based on TM10 is supported on NCT

Note that:
· The one-port reduced CRS in NCT is not expected for demodulation purpose

· On a high level, DL transmission mode 10 contains a superset of features compared with DL transmission modes 7, 8 and 9.

Therefore, we propose:
· Proposal: Only one DL transmission mode is supported for NCT, and the mode is based on TM10.
2.2
QCL Behavior in NCT
In Rel-11, QCL (quasi-co-location) is supported for CoMP operation. Two antenna ports are “quasi-co-located” if large-scale propagation properties of the channel over which a symbol on the first antenna port is conveyed can be inferred from the channel over which another symbol on the other antenna port is conveyed, where large scale parameters include: delay spread, Doppler spread, frequency shift, average received power,  and received timing. When receiving DCI format 2D scheduled PDSCH, the UE can be dynamically indicated which CSI-RS is quasi-co-located with the PDSCH DM-RS for improved demodulation performance.

In particular, for TM10, two QCL behaviors are defined:

· Behavior A (“legacy behavior”)

· CRS, CSI-RS and PDSCH DMRS may be assumed as quasi co-located at least w.r.t. {frequency shift, Doppler spread, received timing, delay spread}

· Behavior B (“CoMP behavior”)

· CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located with the following exception: 
· PDSCH DMRS and a particular CSI-RS resource dynamically indicated by physical layer signalling may be assumed as quasi co-located 
· w.r.t. {delay spread, Doppler spread, Doppler shift, average delay }
· For each CSI-RS resource, the network shall indicate by RRC signaling that CSI-RS ports and CRS ports of a cell may be assumed as quasi co-located 

· w.r.t. {Doppler shift, Doppler Spread}

For EPDCCH, dynamic signaling of rate matching and QCL assumptions is not possible. Instead, the rate matching and QCL assumptions are tied to the two EPDCCH sets. That is, when decoding EPDCCH, rate matching and QCL assumptions are made depending on the respective EPDCCH set. The PQI sets used for PDSCH rate matching and QCL are reused for EPDCCH.
For NCT, the 1-port reduced CRS and PSS/SSS is always present. It is expected that the 1-port CRS is the wideband CRS, same as the system bandwidth [1], and follows the same port-0 CRS based on physical layer design [2]. For the synchronized case, it is also preferable to always transmit the reduced CRS and PSS/SSS [3]. 
Due to the fact that the 1-port CRS is decimated in time (every 5ms), there is some performance impact for frequency-tracking. However, it is unclear at this point whether the performance comprise is significant, and if so, whether it warrants an increase of the 1-port CRS time-domain density. Another alternative is to rely on cross-carrier QCL to possibly improve demodulation performance. Note that across different carriers, at least in different bands, there will be separate RF chains. As a result, the ability to keep certain parameters constant across the different carriers may be limited by calibration inaccuracies. For example, due to different gains and different group delays, assuming similar average gain or average delay across carriers may not be possible.  Although frequency tracking does not have similar calibration issues, synchronizing different local oscillators across different RF chains may be difficult from an implementation complexity perspective.  As a result, cross-carrier QCL is not necessary and not preferable.
· Proposal: QCL operation is supported for PDSCH/EPDCCH in NCT on a per carrier basis, based on the reduced CRS.
3
Conclusions 
In this document, we discussed DL transmission modes and QCL operations for NCT and propose that:
· Only one DL transmission mode is supported for NCT, and the mode is based on TM10.
· QCL operation is supported for PDSCH/EPDCCH in NCT on a per carrier basis, based on the reduced CRS.
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