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1. Introduction

Regarding format 2D to support CoMP in TM 10, the following were agreed upon during the RAN1 #70bis meeting.
· RRC Signalling: 
· Configure up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters to be indicated by DCI format 2D.
· Proposal:
· DCI signalling in Format 2D:
· FFS between 
· A new DCI bit PQI is added to the contents of DCI format 2C to form the DCI format for TM10.   
· This new bit, together with nSCID, dynamically selects the PDSCH RE mapping and quasi-co-location parameter set among the four parameter sets configured by higher layers.
· 2 new DCI bits PQI are added to the contents of DCI format 2C to form the DCI format for TM10.   
· PQI = “PDSCH RE Mapping and Quasi-Co-Location Indicator”
In this contribution, we discuss the DCI signaling in format 2D without and with the CIF, and present our views. 
2. DCI Format 2D
2.1 DCI Format 2D Without CIF

When the CIF is not configured, there are two methods that are for FFS regarding DCI format 2D.
· Alt. 1: a new DCI bit PQI is added to the contents of DCI format 2C to form the DCI format for TM10.   

· This new bit, together with nSCID, dynamically selectsthe PDSCH RE mapping and quasi-co-location parameter set among the four parameter sets configured by higher layers.

· Alt. 2: 2 new DCI bits PQI are added to the contents of DCI format 2C to form the DCI format for TM10.   

Tables I and II give the mapping tables for these two methods [1]. From these two tables, we can see that with Alt. 1, for example, if PDSCH RE mapping and quasi-co-location parameter set 0 is used, only virtual cell ID X(0) can be used. In this case, this UE cannot be scheduled with UEs using virtual cell ID X(1) for MU-MIMO. This means that there are some limitations to the flexibility in scheduling users with MU-MIMO pairing for CoMP using Alt. 1. However, with Alt. 2, there is no such problem.
Table I. Mapping Table for Alt. 1
	One New DCI Bit (PQI)
	nSCID
	Selection of PDSCH RE Mapping and Quasi-co-location Parameter Set

	0
	0
	PDSCH RE mapping and quasi-co-location parameter set 0 configured by higher layers, with X(0)

	
	1
	PDSCH RE mapping and quasi-co-location parameter set 1 configured by higher layers, with X(1)

	1
	0
	PDSCH RE mapping and quasi-co-location parameter set 2 configured by higher layers, with X(0)

	
	1
	PDSCH RE mapping and quasi-co-location parameter set 3 configured by higher layers, with X(1)


Table II. Mapping Table for Alt. 2
	Two New DCI Bits (PQI)
	Selection of PDSCH RE Mapping and Quasi-co-location Parameter Set

	00
	PDSCH RE mapping and quasi-co-location parameter set 0 configured by higher layers, with X(0) or X(1)

	01
	PDSCH RE mapping and quasi-co-location parameter set 1 configured by higher layers, with X(0) or X(1)

	10
	PDSCH RE mapping and quasi-co-location parameter set 2 configured by higher layers, with X(0) or X(1)

	11
	PDSCH RE mapping and quasi-co-location parameter set 3 configured by higher layers, with X(0) or X(1)


In addition, referring to Table III in [2], there is no nSCID in the DCI signaling when the rank is higher than 2. For a CoMP UE with 4 or more low-correlation antennas, it is possible to select a rank higher than 2. In this case, only 1 new bit PQI cannot be used to indicate up to 4 sets per CC, which was agreed at RAN1 #70bis. 

Considering the flexibility in scheduling users with MU-MIMO pairing for CoMP and the flexibility in supporting high rank CoMP UEs, we prefer Alt. 2.
Proposal 1: We prefer to add 2 new DCI bits PQIs to the contents of DCI format 2C to form the DCI format for TM 10 when the CIF is not configured.
Table III. Indication of Antenna Port(s), Scrambling Identity, and Number of Layers 
	One Codeword: Codeword 0 enabled, Codeword 1 disabled
	Two Codewords: Codeword 0 enabled, Codeword 1 enabled

	Value
	Message
	Value
	Message

	0
	1 layer, port 7, nSCID = 0
	0
	2 layers, ports 7-8, nSCID = 0

	1
	1 layer, port 7, nSCID = 1
	1
	2 layers, ports 7-8, nSCID = 1

	2
	1 layer, port 8, nSCID = 0
	2
	3 layers, ports 7-9

	3
	1 layer, port 8, nSCID = 1
	3
	4 layers, ports 7-10

	4
	2 layers, ports 7-8
	4
	5 layers, ports 7-11

	5
	3 layers, ports 7-9
	5
	6 layers, ports 7-12

	6
	4 layers, ports 7-10
	6
	7 layers, ports 7-13

	7
	Reserved
	7
	8 layers, ports 7-14


2.2 DCI Format 2D With CIF

When the CIF is configured, we summarize three formats for DCI format 2D to support CoMP and CA simultaneously.

· Alt. 1: Reuse the CIF to indicate the CC index for CA, PDSCH RE mapping, and quasi-co-location parameters for CoMP.
· Alt. 2: Use CIF to indicate the CC index, use 1 new bit PQI, and nSCID to indicate the PDSCH RE mapping and quasi-co-location parameters  for CoMP.
· Alt. 3: Use CIF to indicate the CC index, use 2 new bits PQIs to indicate the PDSCH RE mapping and quasi-co-location parameters for CoMP.
Table IV gives the advantages and disadvantages of these three methods. Because of the DCI signaling overhead, the flexibility in scheduling users with MU-MIMO pairing for CoMP, and the flexibility in supporting high rank CoMP UEs, we have a slight preference toward Alt. 1. 
Table IV. Advantages and Disadvantages of Three Methods
	Methods
	Advantages
	Disadvantages

	Method 1.  Reuse CIF
	· No limitation to flexibility in scheduling users with MU-MIMO pairing for CoMP
· No new DCI control signaling overhead 
· Can support 4 sets for high rank CoMP UE.
	· One DCI can support CoMP on only 2 CCs at most [3].

	Method 2. CIF + 1 new bit + nSCID 
	· One DCI can support CoMP on 5 CCs at most.
	· Some limitations on flexibility in scheduling users with MU-MIMO pairing for CoMP.
· Some DCI control signaling overhead
· Cannot support 4 sets for high rank CoMP UE.

	Method 3. CIF + 2 new bits
	· No limitation to flexibility in scheduling users with MU-MIMO pairing for CoMP
· One DCI can support CoMP on 5 CCs at most.
· Can support 4 sets for high rank CoMP UE.
	· Larger DCI control signaling overhead (2 new bits in DCI)


Proposal 2: We have a slight preference toward reusing the CIF to indicate 8 states when the CIF is configured for simultaneous CoMP and CA.

3. Summary
In this contribution, we investigated DCI format 2D for Rel. 11 CoMP. Below is a summary of the possible methods. 

Proposal 1: We prefer to add 2 new DCI bits PQIs to the contents of DCI format 2C to form the DCI format for TM 10 when the CIF is not configured.
Proposal 2: We have a slight preference toward reusing the CIF to indicate 8 states when the CIF is configured for simultaneous CoMP and CA.
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