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6.2.2.1 Remaining aspects of quasi-co-location behaviour

R1-124757
On QCL behaviour in TM10
CATT

R1-124695
Final details of DCI format 1A in TM10
Huawei, HiSilicon

Section 3 only. 

6.2.2.1.1 EPDCCH DM-RS quasi-co-location behaviour

R1-125100
On EPDCCH DM-RS quasi-co-location behavior
Qualcomm Inc.

R1-124912
Remaining issues on EPDCCH DM-RS quasi-co-location behaviour
Samsung

R1-124823
Remaining details of EPDCCH DM-RS quasi-co-location behaviour
ZTE

6.2.2.1.2 Need for CSI-RS – CRS quasi-co-location signalling

Focus on whether DMRS-based demodulation performance is adequate under the assumption of DMRS – CSI-RS QCL, for at least frequency offset.
R1-124689
Quasi co-location aspects between CRS, CSI-RS and DMRS for frequency synchronization
Huawei, HiSilicon

R1-124720
Discussion on freqeuncy offset tracking for DL CoMP
Intel Corporation

R1-124824
Need for quasi-co-location signaling for CSI-RS and CRS
ZTE

R1-124837
Remaining details for quasi co-location behavior
NTT DOCOMO

R1-124861
On the need for CSI-RS – CRS quasi-co-location signalling
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Revised to R1-125300
R1-124913
Further discussion on quasi co-location of CSI-RS and CRS
Samsung

R1-124974
Signaling for CRS-to-CSI-RS quasi co-location assumptions
LG Electronics

R1-125000
Signaling quasi co-location between CRS and CSI-RS
Nokia Siemens Networks, Nokia

R1-125048
Quasi-colocation between CRS and CSI-RS antenna ports
Renesas Mobile Europe Ltd

R1-125101
On the need for CSI-RS CRS quasi-co-location signaling
Qualcomm Inc.

R1-125196
Outstanding Aspects of Antenna Ports Quasi Co-location
Ericsson, ST-Ericsson

Background (from R1-124020):
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Aspects to be agreed in RAN1#71:

· Possible revisions of QCL assumptions for CRS, CSI-RS and DMRS in Beh.B

· PDSCH QCL Behaviour(s) in TM10 

· QCL assumptions for fallback DMRS based tx scheme in TM10 and Beh.B

· Remaining details for ePDCCH QCL

· Possible LS to RAN2 and RAN4 capturing agreements in RAN1#71

R1-125311
WF on CSI-RS and CRS quasi co-location 


NSN, Nokia, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Ericsson, ST-Ericsson, MediaTek, Qualcomm

Supported in principle also by Samsung and ZTE, but concern regarding RRC signaling of Cell ID for QCLed CRS

Observation: One possibility is to include in a LS to RAN2 a RRC message including Cell id for QCLed CRS. RAN2 and RAN1 are in principle able to later agree to not employ such signaling.

Proposed agreement: agree on one of the following:

Alt.1)

Confirm existing Behaviour B.

Alt.2)

· For Behavior B:

· 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 wrt the following properties 

· {Doppler shift, Doppler Spread}

· RRC signaling includes:

· Cell id for QCLed CRS

· Number of CRS ports
· MBSFN configuration 
· Signaling details up to RAN2

· Send LS to RAN4 for this decision

· Recommend to provide performance requirement considering the frequency shift larger than the range currently being discussed in RAN4 for DMRS-based frequency tracking between TPs transmitting PDSCH and the serving cell. 

· the TP transmitting PDSCH is of different Cell id than the serving cell

· Note: the above the decision doesn’t impact the current mobility requirement 

Alt.2B)

· For Behavior B:

· For each CSI-RS resource, the network indicates by RRC signaling whether CSI-RS ports and CRS ports of a cell may be assumed as quasi co-located wrt the following properties 

· {Doppler shift, Doppler Spread}

· RRC signaling includes:

· Cell id for QCLed CRS

· Number of CRS ports
· MBSFN configuration 
· Signaling details up to RAN2

· Send LS to RAN4 for this decision

· For the case where CRS to CSI-RS QCL is signaled: Recommend to provide performance requirement considering the frequency shift larger than the range currently being discussed in RAN4 for DMRS-based frequency tracking between TPs transmitting PDSCH and the serving cell. 

· the TP transmitting PDSCH is of different Cell id than the serving cell

· For the case where no CRS to CSI-RS QCL is signaled: Recommend to provide performance requirement considering a smaller frequency shift between TPs transmitting PDSCH and the serving cell. 

· the TP transmitting PDSCH is of different Cell id than the serving cell

· Note: the above the decision doesn’t impact the current mobility requirement 

Alt.3)

· For Behavior B:

· For each CSI-RS resource, the network indicates by RRC signaling whether CSI-RS ports and CRS ports of a cell may be assumed as quasi co-located wrt the following properties 

· {Doppler shift, Doppler Spread}

· RRC signaling includes:

· The cell ID for CRS is derived from the virtual cell of CSI-RS

· Send LS to RAN4 for this decision

· Recommend to provide performance requirement considering the frequency shift of up to 200Hz between TPs transmitting PDSCH and the serving cell. 

· the TP transmitting PDSCH is of different Cell id than the serving cell

· Note: the above the decision doesn’t impact the current mobility requirement 

Alt.4)

· For Behavior B:

· 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 wrt the following properties 

· {Doppler shift, Doppler Spread}

· RRC signaling includes:

· The cell ID for CRS is derived from the virtual cell of CSI-RS

· Send LS to RAN4 for this decision

· Recommend to provide performance requirement considering the frequency shift of up to 200Hz between TPs transmitting PDSCH and the serving cell. 

· the TP transmitting PDSCH is of different Cell id than the serving cell

· Note: the above the decision doesn’t impact the current mobility requirement 

No consensus on Alt. 3 and Alt.4

Advantages with implicit signaling of virtual cell ID:

· Reduced RRC signaling

Drawbacks with implicit signaling of virtual cell ID:

· Constraint on CSI-RS configuration for scn.4

· Impossible to select best SNR CRS for frequency tracking (in case of accurate clock)

Proposal: agree on Alt.2B)

Supporting companies: Ericsson, ST-Ericsson, ALU, ASB, ZTE, 

Objected by: Mediatek, Renesas, QC

Proposal: agree on Alt.2)

Supporting companies: Ericsson, ST-Ericsson, Qualcomm, ALU, ASB, Mediatek, Samsung, Nokia, NSN, LGE, DCM, Renesas
Objected by: Hw, HiSi, ZTE

Alt.2 is agreed.
Wed afternoon
R1-125308
WF on fallback operation in TM10
LG Electronics, Alcatel-Lucent, Alcatel-Lucent Shanghai-Bell, MediaTek, Nokia, Nokia Siemens Networks, Pantech, Qualcomm, Research In Motion
QCL Behaviours for TM10 and DMRS based transmission schemes:

Alt.1)

RRC configure between behaviour A (default) and Behaviour B

Supported by: Renesas, ALU, ASB, E, E///, Hw, HiSi, QC, Samsung, ZTE, NSN, Nokia

Objected by: LGE

Alt.3)

For DMRS based tx schemes , only Behaviour B

Supported by: Samsung, ZTE

Alt.4)

Both Behaviour B and a new Behaviour C are supported

1A --> Beh C

2D --> Beh B

Behaviour C:

· PDSCH DMRS may be assumed as quasi co-located with DL serving-cell CRS wrt {Doppler shift, Doppler spread, Average delay, delay spread}

· CSI-RS shall not be assumed as QCL with any other RS wrt any channel property

· ePDCCH DMRS ??

Alt.1 is agreed. 

Which CRS and CSI-RS resource may be assumed as QCL with PDSCH DMRS for Beh.B when scheduled by DCI 1A? 

Define CRS X and CSI-RS Y resource for QCL purpose (according to behaviour B) with DCI 1A

Alt.1) X is serving cell CRS, Y is CSI-RS resource index 0

Alt.2) Y is the CSI-RS For the first QCL state indexed by PQI in 2D

· X is the CRS QCL with Y according to Behaviour B

Alt.3) If serving cell CRS is present in at least one of the PQI states, X is serving cell CRS. Y is the CSI-RS in the PQI state associated to serving cell CRS with lowest index.

If cell CRS is not present in at least one of the PQI states, adopt Alt.2.

Alt.1: Supported by: LGE

Alt.2: Supported by: Hw, HiSi, Samsung, Renesas, E///, ST-E, ZTE,

Alt.3: Supported by: QC

Alt.2 is agreed.
Clarification:

Each CSI-RS resource is QCL with a single CRS according to Behaviour B.

Behaviour A: 


CRS, CSI-RS and PDSCH DMRS may be assumed as quasi co-located wrt {Doppler shift, Doppler spread, Average delay, delay spread}





Behaviour B: 


CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located wrt {	Delay spread, Doppler spread, Doppler shift, Average gain, 	Average delay} with the following exception: PDSCH DMRS and a particular CSI-RS resource indicated by physical layer signalling may be assumed as quasi co-located wrt { Delay spread,Doppler spread, Doppler shift, Average delay }











