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Discussion

On TM9 of eMTC, following was agreed in RAN1#83. 
	Agreement:
· TM9
· In CE mode A: Add 2 bits for antenna ports and scrambling identity to M1A
· In CE mode B:  
· no new bit, port 7, scrambling ID = 0



	Agreement:
· CSS for fallback and 3/3A
· Further refining the name can be discussed 
· DCI size is same as DCI size for Tx diversity.
· Scrambling code is same as USS.
· Same PRB set(s) is used for USS and CSS for fallback and 3/3A
· Narrowband is same as USS.



Therefore, DCI size for Tx diversity (including single antenna) and DCI size for TM9 DMRS is same in CE mode B. 
For search space, CSS for fallback and 3/3A were agreed. In CE mode B, 3/3A usage is not valid but fallback usage is valid. CSS for fallback is same PRB set(s) and same narrowband used for USS. Therefore, from UE perspective, it is not possible to distinguish DCI for Tx diversity and DCI for DMRS in CE mode B by the reception of DCI. The current situation of DCI is summarized below.
Table 1: DL DCI and transmission modes
	
	CE mode A
	CE mode B

	
	USS
	CSS for fallback
	USS
	CSS for fallback

	TM1
	DCI 6-1A with single antenna port
	DCI 6-1A with single antenna port
	DCI 6-1B with single antenna port
	DCI 6-1B with single antenna port

	TM2
	DCI 6-1A with Tx diversity
	DCI 6-1A with Tx diversity
	DCI 6-1B with Tx diversity
	DCI 6-1B with Tx diversity

	TM6
	DCI 6-1A for TM6
(TPMI/PMI size difference from DCI6-1A Tx diversity)
	DCI 6-1A with Tx diversity
	DCI 6-1B for TM6
(TPMI/PMI size difference from DCI6-1B Tx diversity)
	DCI 6-1B with Tx diversity

	TM9
	DCI 6-1A for TM9
(2 bits difference from DCI6-1A Tx diversity)
	DCI 6-1A with Tx diversity
	DCI 6-1B for TM9
(No size difference from DCI6-1A Tx diversity)
	DCI 6-1B with Tx diversity



The network does not have any flexibility to change between Tx diversity and DMRS based transmission. To rely only RRC configuration and not to have fallback are not sufficient for the robust operation in our view. Therefore, we see the need to dynamically change the PDSCH transmission scheme between Tx diversity and DMRS based scheme.
As the way of the distinction, there are multiple approaches. For example, to use different RNTIs between Tx diversity and DMRS based transmission is possible. On the other hand, we think the straightforward and common approach to the other distinction is to add one bit for the distinction between Tx diversity and DMRS based transmission scheme. Therefore, we propose following. As large number of search space is overlapped between USS and CSS for fallback. By having 1 bit indication for TM dependent transmission and Tx-diversity and padding to the same DCI size, the number of BD trials can be reduced in TM6 and TM9. We are also ok to such approach.

Proposal 1: In CE mode B: one additional bit is added for DCI to indicate DMRS based transmission for TM9. The content in additional bit is reserved.


Current CR to TS36.213 is described as following in table 7.1-5B. Our understanding is "Type0-Common" corresponds to CSS for fallback and 3/3A. Our understanding is DCI format 6-1B is used in CE mode B for Type-0 Common. We propose to split the table for CE mode A and CE mode B.
Table 7.1-5B: MPDCCH and PDSCH configured by C-RNTI
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	Mode 1
	6-1A 
	Type0-Common 
	Single-antenna port, port 0 (see subclause 7.1.1)

	
	6-1A or 6-1B
	UE specific by C-RNTI
	

	Mode 2
	6-1A 
	Type0-Common 
	Transmit diversity (see subclause 7.1.2)

	
	6-1A or 6-1B
	UE specific by C-RNTI
	

	Mode 6
	6-1A
	Type0-Common 
	Transmit diversity (see subclause 7.1.2)

	
	6-1A
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 9
	6-1A
	Type0-Common 
	· Non-MBSFN subframe: 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)
· MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	6-1A or 6-1B
	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)



Proposed table for CE mode A
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	Mode 1
	6-1A 
	Type0-Common 
	Single-antenna port, port 0 (see subclause 7.1.1)

	
	6-1A 
	UE specific by C-RNTI
	

	Mode 2
	6-1A 
	Type0-Common 
	Transmit diversity (see subclause 7.1.2)

	
	6-1A 
	UE specific by C-RNTI
	

	Mode 6
	6-1A
	Type0-Common 
	Transmit diversity (see subclause 7.1.2)

	
	6-1A
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 9
	6-1A
	Type0-Common 
	· Non-MBSFN subframe: 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)
· MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	6-1A 
	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)



Proposed table for CE mode B.
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	Mode 1
	6-1B
	Type0-Common 
	Single-antenna port, port 0 (see subclause 7.1.1)

	
	6-1B
	UE specific by C-RNTI
	

	Mode 2
	6-1B 
	Type0-Common 
	Transmit diversity (see subclause 7.1.2)

	
	6-1B
	UE specific by C-RNTI
	

	Mode 6
	6-1B
	Type0-Common 
	Transmit diversity (see subclause 7.1.2)

	
	6-1B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 9
	6-1B
	Type0-Common 
	· Non-MBSFN subframe: 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)
· MBSFN subframe: Single-antenna port, port 7 (see subclause 7.1.1)

	
	6-1B
	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)
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