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1 Introduction

Regarding the Demod PDSCH test cases, some further consideration on signaling of transmission mode and MBSFN configuration is discussed and some extra message content is recommended to take into account in TS 521-1 Demod updates.
2 Discussion
The Demod PDSCH test case developed so far in section 8 in [1] includes the following sections.

8.2.1.1
FDD PDSCH Single Antenna Port Performance
 (Cell-Specific Reference Symbols)
8.2.1.2
FDD PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
8.2.1.3
FDD PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
8.2.1.4
FDD PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
8.2.2.1
TDD PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)

8.2.2.2
TDD PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
8.2.2.3
TDD PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
8.2.2.4
TDD PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
8.3

Demodulation of PDSCH (User-Specific Reference Symbols)

8.3.1
FDD (Void)
8.3.2  TDD

Currently, as specified in TS 36.331 clause 9.2 and table 9.2.4: Default physical channel configuration, the following is assumed for the performance tests.
	Name
	Value
	Semantics description

	…
	
	

	AntennaInfoDedicated
>transmissionMode

>codebookSubsetRestriction

>ue-TransmitAntennaSelection
	tm1, tm2

N/A

release
	If the number of PBCH antenna ports is one, tm1 is used as default; otherwise tm2 is used as default


This means the default configuration support transmission mode is tm1 and tm2, depending on number of PBCH antenna ports. According to Table 7.1-5 in TS36.213, when tm1 or tm2 is switched on, single-antenna port or transmit diversity can be activated (i.e., test cases in 8.2.1.1, 8.2.1.2, 8.2.2.1, 8.2.2.2 can be supported). However, we noticed that the transmission mode tm1 and tm2 cannot support other Demod test case listed. 
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 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)


According to Table 7.1-5 in TS36.213, Open Loop Spatial Multiplexing (equivalent to large delay CDD in RAN1 terminology) Performance can only be supported in transmission mode 3, with DCI format 2A. Similarly, Closed Loop Spatial Multiplexing Performance (single-layer or multi-layer) can only be supported in transmission mode 6 or 4, and User-Specific Reference Symbols for TDD on port 5 can only be supported in transmission mode 7. Therefore, in order to support also 8.2.1.3, 8.2.1.4, 8.2.2.3, 8.2.2.4 and 8.3.2 Demod test, the following extra message contents should be sent to the UE to activate corresponding transmission mode before the specific test can be carried out.
Table 8-x: PhysicalConfigDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	    AntennaInfoDedicated {
	
	
	

	             transmissionMode
	tm1
	
	Single antenna performance in 8.2.1.1, 8.2.2.1

	
	tm2
	
	Transmit diversity in 8.2.1.2, 8.2.2.2

	
	tm3
	
	large delay CDD Test in 8.2.1.3, 8.2.2.3

	
	tm6
	
	Closed Loop Spatial Multiplexing Performance test with Single-layer  in

8.2.1.4, 8.2.2.4

	
	tm4
	
	Closed Loop Spatial Multiplexing Performance test with Multi-layer  in

8.2.1.4, 8.2.2.4

	
	tm7
	
	User-Specific Reference Symbols for TDD on port 5 in 8.3.2  

	     }
	
	
	

	  } 
	
	
	

	}
	
	
	


Moreover, for the Test [3.4] in 8.2.1.1 and 8.2.2.1, some extra signaling for MBSFN configuration is necessary to inform the UE that certain MBSFN subframes should be excluded from PDCCH decoding.
Table 8-y: SystemInformationBlockType2
	Derivation Path: 36.331 clause 6.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfiguration::= SEQUENCE {
	
	
	

	         radioframeAllocationPeriod
	n1
	every radio frame is with MBSFN subframe
	

	         radioframeAllocationOffset
	0
	
	

	         subframeAllocation CHOICE { 
	
	
	

	               oneFrame
	111111
	subframe 1,2,3,6,7,8 is used for MBSFN
	FDD

	
	01001x
	subframe 4 and 9 is used for MBSFN. 
	TDD

	         }
	
	
	

	   }
	
	
	

	}
	
	
	


3 Summary and Proposal

Based on the analysis, the content of section 2 is recommended to be incorporated into the current draft of TS 36.521-1 to support the Demod PDSCH test properly.
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