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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#86, DCI format 5A was agreed for scheduling SL subframes for V2V. We observed that some SL subframes cannot be scheduled if the cellular carrier is a TDD carrier. There is a similar problem for cellular communication, with the solution being that DCI format 0 has a UL index field is added for TDD. In addition, the size of DCI format 5A and format 0 may be not aligned. In this contribution, we describe how a similar solution can be used for DCI format 5A on a TDD carrier and discuss the issue of size alignment between DCI format 0 and 5A.
2 DCI format 5A for TDD
For cellular transmission in a TDD system, there are TDD configurations with contiguous UL subframes. Since the DCI is received only in a DL subframe, the received DCI must be able to schedule multiple UL subframes. For this reason, in the DCI format 0, a 2-bit field is added to enable the eNB to schedule more than one UL subframe.
For example, only for configuration 0, the number of DL subframes (‘D’ and ‘S’) is fewer than that for UL (‘U’). The UL index field (2 bits) is included in DCI format 0 (and 4) to enable one DL subframe to schedule 2 different UL subframes. When a UE receives a DCI in subframe n, if the MSB of the UL index in the DCI is set to ‘1’, the UE will use the subframe n+k for data transmission according to Table 1 below; if the LSB of the UL index in the DCI is set to ‘1’, the UE will use the subframe n+7 for data transmission; if the MSB and LSB of the UL index both are set to ‘1’, the UE will use both subframe n+k and subframe n+7 for data transmissions.
[bookmark: _Ref465839764]Table 1. k for TDD configurations 0 [1]
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	6
	
	
	
	4
	6
	
	
	



When format 5A is sent on a TDD carrier, there is a similar problem. DCI format 5A in one downlink subframe needs to be able to schedule multiple SL subframes. This problem for a dedicated carrier is illustrated in Figure 1. Note that, this problem exists not only in configuration 0 but also in configurations 1~6.


[bookmark: _Ref465840040]Figure 1. Illustration of TDD Uu carrier scheduling of dedicated SL carrier
The solution to this problem is simple and can be mirrored from what is done for format 0: when TDD is used, a SL index field is added. This field indicates which SL subframe is scheduled.
As shown in Table 2, all the configurations can be supported with a 2 bit field. Note that a single-bit field could be used to support only configurations 1~6 and not configuration 0. Note also that adding this 2-bit SL index does not affect whether format 5A fits or not since for TDD, DCI format 0 is extended by 2 bits.
[bookmark: _Ref465840224]Table 2. Size of SL index field for different TDD subframe configurations
	TDD configuration
	Number of DL/S subframes
	SL index (2 bits)
	SL index (1 bit)

	0 (DSUUUDSUUU)
	4
	√
	×

	1 (DSUUDDSUUD)
	6
	√
	√

	2 (DSUDDDSUDD)
	8
	√
	√

	3 (DSUUUDDDDD)
	7
	√
	√

	4 (DSUUDDDDDD)
	8
	√
	√

	5 (DSUDDDDDDD)
	9
	√
	√

	6 (DSUUUDSUUD)
	5
	√
	√



Proposal: When a DCI format 5A is sent on a TDD carrier, a two-bit field is added to indicate which SL subframe is scheduled for the UE.
3 Conclusions
A solution was proposed to address the case where a DCI format 5A is sent on a TDD carrier was discussed. We propose the following:
Proposal: When a DCI format 5A is sent on a TDD carrier, a two-bit field is added to indicate which SL subframe is scheduled for the UE.

In addition, a text proposal was given in the end.
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Appendix
Table 5 shows the results of size comparisons between format 0 and format 5A for all possible FDD Uu carrier bandwidths using both a 1-bit and 2-bit SL index field. By comparing the sizes of format 0 and format 5A, it can be observed size alignment is not be an issue for scheduling Uu carrier BW for most bandwidths. Size alignment could be achieved by limiting the maximum number of configurable subchannels.
[bookmark: _Ref466030964]Table 5. Size comparison of format 0 for FDD and format 5A for FDD using worst case of 20 subchannels
	Uu carrier BW
	Size of FDD DCI Format 0
	Whether size of DCI Format 5A  size of format 0 for FDD

	
	
	1 bit field (21 bits)
	2 bit field (22 bits)

	1.4 MHz
	19
	×
	×

	3 MHz
	21
	×
	×

	5 MHz
	23
	
	

	10 MHz
	25
	
	

	15 MHz
	26
	
	

	20 MHz
	27
	
	




Text Proposal 
--------------------------< Start of text proposal for TS36.212>--------------------------
< Unchanged parts are omitted >
[bookmark: _Toc462752238]5.3.3.1.9A	Format 5A
DCI format 5A is used for the scheduling of PSCCH, and also contains several SCI format 1 fields used for the scheduling of PSSCH.
The following information is transmitted by means of the DCI format 5A:
-	Carrier indicator –3 bits. This field is present according to the definitions in [3].

-	Lowest index of the subchannel allocation -  bits as defined in section 14.1.1.4C of [3].
-	SCI format 1 fields according to 5.4.3.1.2:
-	Frequency resource location
-	Time gap between initial transmission and retransmission
-	SL index – 2 bits as defined in section 14.2.1 of [3] (this field is present only for cases with TDD operation with uplink-downlink configuration 0-6)
If the number of information bits in format 5A mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to format 5A until the payload size equals that of format 0 including any padding bits appended to format 0.
--------------------------< End of text proposal for TS36.212 >--------------------------


--------------------------< Start of text proposal for TS36.213>--------------------------
< Unchanged parts are omitted >
14.2.1	UE procedure for transmitting the PSCCH
< Unchanged parts are omitted >
For sidelink transmission mode 3,
-	-	The UE shall determine the subframes and resource blocks for transmitting SCI format 1 as follows:



-	If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-D-RNTI, one transmission of PSCCH is in the PSCCH resource  (described in subclause 14.2.4) in subframe  where  is the value indicated by "Lowest index of the sub-channel allocated to the initial transmission" associated with the configured sidelink grant (described in [8]) and 
· 


For FDD,  is the smallest integer which is larger than or equal to 4 and fulfils the condition that subframe  is included in  which is determined by subclause 14.1.5.
· For TDD configuration 0-6,
· 


If the MSB of “SL index” in the configured sidelink grant (described in [8]) is set to 1,  is the smallest integer which is larger than or equal to k1 (given in Table 14.2.1-1) and fulfils the condition that subframe  is included in  which is determined by subclause 14.1.5.
· 


If the LSB of “SL index” in the configured sidelink grant (described in [8]) is set to 1,  is the smallest integer which is larger than or equal to k2 (given in Table 14.2.1-1) and fulfils the condition that subframe  is included in  which is determined by subclause 14.1.5.
· 


For TDD configuration 0, if the MSB and LSB of “SL index” in the configured sidelink grant (described in [8]) are both set to 1,  is the smallest integer which is larger than or equal to k3 (given in Table 14.2.1-1) and fulfils the condition that subframe  is included in   which is determined by subclause 14.1.5.




-	If “Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource  in subframe  where  is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant.  corresponds to the value  determined by the procedure in subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.
< Unchanged parts are omitted >
Table 14.2.1-1: (k1, k2, k3) for TDD configuration 0 and (k1, k2) for TDD configurations 1-6
	TDD 
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	[bookmark: _Hlk466018931]0
	(4, 5, 6)
	(4, 6, 7)
	
	
	
	(4, 5, 6)
	(4, 6, 7)
	
	
	

	1
	(4, 6)
	(4, 6)
	
	
	(4, 6)
	(4, 6)
	(4, 6)
	
	
	(4, 6)

	2
	(4, 5)
	(4, 5)
	
	(4, 5)
	(4, 5)
	(4, 5)
	(4, 5)
	
	(4, 5)
	(4, 5)

	3
	(4, 7)
	(4, 7)
	
	
	
	(4, 7)
	(4, 7)
	(4, 7)
	(4, 7)
	(4, 7)

	4
	(4, 6)
	(4, 6)
	
	
	(4, 6)
	(4, 6)
	(4, 6)
	(4, 6)
	(4, 6)
	(4, 6)

	5
	(4, 5)
	(4, 5)
	
	(4, 5)
	(4, 5)
	(4, 5)
	(4, 5)
	(4, 5)
	(4, 5)
	(4, 5)

	6
	(4, 7)
	(4, 7)
	
	
	
	(4, 6)
	(4, 6)
	
	
	(4, 7)




--------------------------< End of text proposal for TS36.213 >--------------------------
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