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Introduction
In RAN#78 meeting, NSA specifications of NR were declared as complete and frozen. It has been agreed that RAN1 shall continue to focus on stabilizing the basic and essential functionality for the scope of the December drop in this RAN1 AH1801 meeting.  There are some remaining details on the DCI contents which need to be refined or updated in the specification. We provide our proposal on one DCI content related issue in this contribution.
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Based on the description in the current version of 38.211 in DCI format 1_1, maximum 6 bits and 8 bits should be introduced for DMRS port indication and CBGTI respectively as following:
- 	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
...
- 	CBG transmission information –0, 2, 4, 6, or 8 bits as defined in section x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
In Table 1, we provide the number of totally required bits for CBGTI and DMRS port indication for the worst case that 2 CWs are higher layer configured by Number-MCS-HARQ-DL-DCI. Including two MCS/NDI/RV fields and so on, the DCI overhead is much larger than LTE.
Table 1 - Total number of bits for CBGTI and DMRS indication when 2 CWs are higher layer configured
	 CBGTI
	CBGTI+DMRS type 2 with 2 symbols
(6 bits)
	CBGTI+DMRS type 2 with 1 symbol
(5 bits)
	CBGTI+DMRS type 1 with 2 symbols
(5 bits)

	8
	8 + 6 = 14
	8 + 5 = 13
	8 + 5 = 13

	6
	6 + 6 = 12
	6 + 5 = 11
	6 + 5 = 11

	4
	4 + 6 = 10
	4 + 5 = 9
	4 + 5 = 9

	2
	2 + 6 = 8
	2 + 5 = 7
	2 + 5 = 7

	0
	6
	5
	5



It is obviously useful if the maximum DCI overhead can be reduced without any performance loss. Fortunately, half of the CBGTI bits can be used for the DMRS port indication in the case when 2 CWs are higher layer configured but only one is enabled. When N bits CBGTI are higher layer configured for 2 CWs, N/2 bits are semi-statically allocated for each CW. If 1 CW is disabled in some slots, e.g. by MCS/RV=0/1, the unused N/2 CBGTI bits for the disabled CW can instead be used for the DMRS port indication. And the other N/2 bits for the enabled CW are still used for CBGTI. 
According to current DMRS tables, 6 or 5 bits are needed for DMRS port indication with 1 CW. However, only 3, 2  or 1 bits (very few entries) are needed for the DMRS indication with 2 CWs.  Table 2 provides separate requirements for the 1 CW enabled case and the 2 CWs enabled case. The final number of required bits should be the maximum value between the 1 CW enabled and the 2 CWs enabled case.
Table 2 - The actual requirement for CBGTI and DMRS indication when 2 CWs are higher layer configured
	 CBGTI
	DMRS type 2 with 2 symbols
	DMRS type 2 with 1 symbol
	DMRS type 1 with 2 symbols

	
	1 CW enabled
	2CW enabled
	Total
	1 CW enabled
	2CW enabled
	Total
	1 CW enabled
	2CW enabled
	Total

	8
	4 + 6 = 10
	8 + 3 = 11
	11
	4 + 5 = 9
	8 + 1 = 9
	9
	4 + 5 = 9
	8 + 2 = 10
	10

	6
	3 + 6 = 9
	6 + 3 = 9
	9
	3 + 5 = 8
	6 + 1 = 7
	 8
	3 + 5 = 8
	6 + 2 = 8
	 8

	4
	2 + 6 = 8
	4 + 3 = 7
	8
	2 + 5 = 7
	4 + 1 = 5
	 7
	2 + 5 = 7
	4 + 2 = 6
	 7

	2
	1 + 6 = 7
	2 + 3 = 5
	7
	1 + 5 = 6
	2 + 1 = 3
	 6
	1 + 5 = 6
	2 + 2 = 4
	 6

	0
	
	
	6
	
	
	5
	
	
	5



Based on Table 2, e.g. for CBGTI with 8 bits and DMRS type 2 with 1 symbol, total 9 bits are enough for CBGTI and DMRS port indication and 4 bits DCI overhead are saved compared with Table 1.
· If both 2 CWs are enabled, 8 bits are for CBGTI and 1 bit for DMRS port indication.
· If only 1 CW is enabled, 4 bits are for CBGTI and 5 bits are for DMRS port indication.

Proposal 1: Reserved bits for CBGTI of disabled CW should be used for DMRS port indication when 2 CWs are configured by higher layer parameter and only one is enabled. 
TP 1: Capture following description in section 7.3.1.2.2 of 38.212. 
	...
 - 	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. When N bits for CBGTI and 2 CWs are configured by higher layers, X total bits in the DCI field for DMRS port indication and CBGTI follow Table 7.3.1.2.2-5, wherein N/2 bits for CBGTI and X-N/2 bits for DMRS port indication are used if only 1 CW is enabled, N bits are for CBGTI and X-N bits for DMRS port indication otherwise.  
Table 7.3.1.2.2-5 Reserved bits in DCI for CBGTI and DMRS port indication
	 CBGTI
	DMRS type 2 with 2 symbols
	DMRS type 2 with 1 symbol
	DMRS type 1 with 2 symbols

	8
	11  
	9
	10

	6
	9
	 8
	 8

	4
	8
	 7
	 7

	2
	7
	 6
	 6

	0
	6
	5
	5
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Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we provide one TP to reduce DCI overhead but without any performance loss. 
References
[1] 3GPP TS38.212v121

3

