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1. Introduction

The number of cell-specific antenna ports is used, amongst others, to determine the PDSCH transmission scheme assumed by the UE when deriving the CQI in TM 7/8/9 without RI/PMI reporting and when a UE receives DCI format 1A in TM 7/8/9/10 with CRC scrambled by the C-RNTI in non-MBSFN subframes [1]. 
Further, when a UE is configured for carrier aggregation it is not expected to acquire system information which is broadcasted on a secondary component carrier. Rather all necessary system information is provided via dedicated RRC signaling including the number of cell-specific antenna ports.

If a UE is configured with multiple serving cells, it becomes ambiguous what the term PBCH antenna port refers to since a UE is only expected to receive broadcasted system information on the primary component carrier. This contribution proposes to remove this ambiguity from RAN1 specification.
2. Discussion
There are several occasions which allow the EUTRAN to signal system information by means of dedicated signaling:
1. The RRCConnectionReconfiguration message may include system information when the PCell is changed
· After receiving the handover message from the source eNodeB but before acquiring system information from the target eNodeB, the UE needs to initiate a random access procedure to the target PCell. Thus, the target eNodeB may include in the mobility control information the number of cell-specific antenna ports of the target PCell. 

2. A cell range extension UE may receive SIB1 via dedicated signaling 

· The parameter values included in the RRCConnectionReconfiguration message are the same as broadcasted in SIB1 [2]
3. When a UE is configured with CA dedicated signaling is used to provide all necessary system information of an SCell 

· A UE need not acquire broadcasted system information on an SCell [2]
· The parameter values included in the RRCConnectionReconfiguration message need not be the same as the ones broadcasted on the concerned SCell [2]
· When CA is deployed the SFN is aligned across cells that can be aggregated [3]
On a PCell a UE relies on cell-specific reference signals to obtain the system frame number and to monitor the common search space. It is, however, possible to receive PDSCH on an SCell without relying on cell-specific reference signals for demodulation of any channel on the secondary component carrier. Since [2] states that the eNodeB need not configure the number of cell-specific antenna ports with the same value as the number of antenna ports used for transmission of the PBCH the usage of the term PBCH antenna port in Tables 7.1-5, 7.1-5A, and 7.2.3-0 in [3] should be avoided or clarified since they apply to any serving cell. It is hence proposed to remove any such ambiguity in TS 36.213 and RAN1 should discuss ways to do so. One example (consistent with the language in Sections 5.2 and 7.2.3 of [1]) could be to use the term cell-specific antenna term instead as shown in the Appendix. 
3. Conclusion

This contribution discussed possible meanings of the term PBCH antenna port on secondary component carriers and the resulting ambiguity in RAN1 specifications. It is proposed to remove such ambiguity in TS 36.213 and RAN1 should discuss ways to do so. 
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------------------------------------------ Start of First Text Proposal ------------------------------------------------
Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)


	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2A
	UE specific by C-RNTI
	Large delay CDD (see subclause 7.1.3)  or Transmit diversity (see subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2
	UE specific by C-RNTI
	Closed-loop spatial multiplexing  (see subclause 7.1.4)or Transmit diversity (see subclause 7.1.2)

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO (see subclause 7.1.5)

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see subclause 7.1.1)

	Mode 8
	DCI format 1A
	Common and
UE specific by C-RNTI
	If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 2B
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see subclause 7.1.5A) or single-antenna port, port 7 or 8 (see subclause 7.1.1)

	Mode 9
	DCI format 1A
	Common and
UE specific by C-RNTI 
	Non-MBSFN subframe: If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	DCI format 2C
	UE specific by C-RNTI
	Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) or single-antenna port, port 7 or 8 (see subclause 7.1.1)

	Mode 10
	DCI format 1A
	Common and
UE specific by C-RNTI 
	Non-MBSFN subframe: If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	DCI format 2D
	UE specific by C-RNTI
	Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) or single-antenna port, port 7 or 8 (see subclause 7.1.1)


Table 7.1-5A: EPDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to EPDCCH

	Mode 1
	DCI format 1A
	UE specific 
	Single-antenna port, port 0 (see subclause 7.1.1)


	
	DCI format 1
	UE specific 
	Single-antenna port, port 0 (see subclause 7.1.1)

	Mode 2
	DCI format 1A
	UE specific 
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific 
	Transmit diversity (see subclause 7.1.2)

	Mode 3
	DCI format 1A
	UE specific 
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2A
	UE specific 
	Large delay CDD (see subclause 7.1.3)  or Transmit diversity (see subclause 7.1.2)

	Mode 4
	DCI format 1A
	UE specific 
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2
	UE specific 
	Closed-loop spatial multiplexing  (see subclause 7.1.4)or Transmit diversity (see subclause 7.1.2)

	Mode 5
	DCI format 1A
	UE specific 
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1D
	UE specific 
	Multi-user MIMO (see subclause 7.1.5)

	Mode 6
	DCI format 1A
	UE specific 
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1B
	UE specific 
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	UE specific 
	If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific 
	Single-antenna port, port 5 (see subclause 7.1.1)

	Mode 8
	DCI format 1A
	UE specific 
	If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 2B
	UE specific 
	Dual layer transmission, port 7 and 8 (see subclause 7.1.5A) or single-antenna port, port 7 or 8 (see subclause 7.1.1)

	Mode 9
	DCI format 1A
	UE specific 
	Non-MBSFN subframe: If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	DCI format 2C
	UE specific 
	Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) or single-antenna port, port 7 or 8 (see subclause 7.1.1)

	Mode 10
	DCI format 1A
	UE specific 
	Non-MBSFN subframe: If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	DCI format 2D
	UE specific 
	Up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) or single-antenna port, port 7 or 8 (see subclause 7.1.1)


------------------------------------------ End of First Text Proposal ------------------------------------------------

---------------------------------------- Start of Second Text Proposal ----------------------------------------------

Table 7.2.3-0: PDSCH transmission scheme assumed for CSI reference resource

	Transmission mode
	Transmission scheme of PDSCH

	1
	Single-antenna port, port 0

	2
	Transmit diversity

	3
	Transmit diversity if the associated rank indicator is 1, otherwise large delay CDD

	4
	Closed-loop spatial multiplexing

	5
	Multi-user MIMO

	6
	Closed-loop spatial multiplexing with a single transmission layer

	7
	If the number of PBCH cell-specific antenna ports is one, Single-antenna port, port 0; otherwise Transmit diversity

	8
	If the UE is configured without PMI/RI reporting: if the number of PBCH cell-specific antenna ports is one, single-antenna port, port 0; otherwise transmit diversity

If the UE is configured with PMI/RI reporting: closed-loop spatial multiplexing



	9
	If the UE is configured without PMI/RI reporting: if the number of PBCH cell-specific antenna ports is one, single-antenna port, port 0; otherwise transmit diversity 

If the UE is configured with PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port 7; otherwise up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) 

	10
	If a CSI process of the UE is configured without PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port7; otherwise transmit diversity

If a CSI process of the UE is configured with PMI/RI reporting: if the number of CSI-RS ports is one, single-antenna port, port 7; otherwise up to 8 layer transmission, ports 7-14 (see subclause 7.1.5B) 


---------------------------------------- End of Second Text Proposal -----------------------------------------------

