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[bookmark: _Hlk521259925][bookmark: _GoBack]In previous RAN1 meetings, the indication of TDD configuration in PSBCH was discussed. To limit the payload size of PSBCH content, only slot-level indication of TDD configuration will be supported. Moreover, it was agreed that the TDD configuration pattern (single or dual pattern), the periodicity and the number of UL slots are separately indicated with X=1 bit to indicate the number of patterns, Y=4 bits to indicate the periodicity or periodicity combinations and Z=7 bits to jointly indicate UL slots in two patterns, yet the design details to be further discussed.  
Agreements:
· Slot-level indication is supported in TDD configuration indication.
Agreements:
The TDD configuration indication is done as follows:
· X bits to indicate patterns + Y bits to indicate periodicity + Z bits to indicate UL slots.
· FFS the values of X, Y and Z.
· Total Z bits to indicate UL slots in pattern 1 and pattern 2 respectively if two patterns are configured.
Agreements:
· For indication of TDD configuration:
· X=1 bit indicates the number of patterns
· Value 0 indicates one pattern is used.
· Value 1 indicates two patterns are used.
· Y=4 bits indicate the periodicity information
· When one pattern is used, Y indicates the periodicity of the pattern.
· When two patterns are used, Y jointly indicates the periodicities of the two patterns.
· Z=7 bits indicate the UL slots
· UL slots are jointly indicated by 7 bits when two patterns are configured.
· FFS other details.
In this contribution, we will discuss on remaining details on the indication of TDD configuration.
Discussion on TDD configuration indication in PSBCH
It has been agreed that Z=7 bits to indicate the UL slots and when two patterns are configured, UL slots in the two patterns are jointly indicated. 
In Table 1, we first provide the number of bits required when single pattern is configured. For indicating UL slots, the required number of bits are calculated using 60KHz slot and 120KHz slot, respectively. The number of bits required is maximum Z=7bits with no granularity loss, so for single pattern case, 60kHz SCS can be used as reference SCS for FR1 while 120kHz SCS can be used as reference SCS for FR2, respectively.
Table 1 Number of bits for UL slots indication when single pattern is configured
	Periodicty(ms)
	Total number of 60KHz slots 
in the period 
	Number of bits
 
	Total number of 120KHz slots
in the period 
	Number of bits
 

	0.5
	2
	2
	4
	3

	0.625
	2.5
	2
	5
	3

	1
	4
	3
	8
	4

	1.25
	5
	3
	10
	4

	2
	8
	4
	16
	5

	2.5
	10
	4
	20
	5

	4
	16
	5
	32
	6

	5
	20
	5
	40
	6

	10
	40
	6
	80
	7



Then in Table 2 and Table 3, we provide the number of bits required for TDD configuration when dual patterns are configured.
In Table 2, the number of UL slots is indicated using 60KHz as reference. This can be considered when sidelink carrier is below 6GHz. 
Table 2 Number of bits needed for indicating number of UL slot using 60Khz as reference SCS
	Pattern 1
	Pattern 2
	Total number of 60KHz slots
N_1
	Total number of 60KHz slots
N_2
	Number of bits for joint indication


	0.5
	0.5
	2
	2
	4

	0.625
	0.625
	2.5
	2.5
	4

	1
	1
	4
	4
	5

	0.5
	2
	2
	8
	5

	2
	0.5
	8
	2
	5

	1.25
	1.25
	5
	5
	6

	1
	3
	4
	12
	7

	3
	1
	12
	4
	7

	2
	2
	8
	8
	7

	1
	4
	4
	16
	7

	4
	1
	16
	4
	7

	2
	3
	8
	12
	7

	3
	2
	12
	8
	7

	2.5
	2.5
	10
	10
	7

	5
	5
	20
	20
	9

	10
	10
	40
	40
	11


From Table 2, it can be observed that most of the periodicity combinations can be indicated within 7bits. For 5ms+5ms combination and 10ms+10ms combination, we can use two or more slots granularity. For 5+5ms combination, two-slot granularity would reduce the required number of bits from 9 to 7, and for 10+10ms combination, four-slot granularity would reduce the required number of bits from 11 to 7.
Proposal 1: For FR1, the number of UL slots in indicated using 60KHz as reference SCS with different granularities for different periodicity or periodicity combinations as follow:
· For single pattern, one-slot granularity is used;
· For dual patterns,
· For periodicity combinations other than 5ms+5ms and 10ms+10ms, one-slot granularity is used;
· For 5ms+5ms periodicity, two-slot granularity is used;
· For 10ms+10ms periodicity, four-slot granularity is used. 

In Table 3, the number of UL slots is indicated using 120KHz as reference. This can be considered when sidelink carrier is above 6GHz.
Table 3 Number of bits needed for indicating number of UL slot using 120Khz as reference SCS
	Pattern 1
	Pattern 2
	Total number of 120KHz slots
N_1
	Total number of 120KHz slots
N_2
	Number of bits for joint indication


	0.5
	0.5
	4
	4
	5

	0.625
	0.625
	5
	5
	6

	1
	1
	8
	8
	7

	0.5
	2
	4
	16
	7

	2
	0.5
	16
	4
	7

	1.25
	1.25
	10
	10
	7

	1
	3
	8
	24
	8

	3
	1
	24
	8
	8

	2
	2
	16
	16
	9

	1
	4
	8
	32
	9

	4
	1
	32
	8
	9

	2
	3
	16
	24
	9

	3
	2
	24
	16
	9

	2.5
	2.5
	20
	20
	9

	5
	5
	40
	40
	11

	10
	10
	80
	80
	13


It can be observed only the first 6 periodicity patterns (highlighted in grey) in the table can be indicated within Z=7 using one-120KHz-slot granularity. It should be noted that these combinations include the typical pattern combinations for FR2 including 0.625ms+0.625ms, 1.25ms+1.25ms. For the rest of the periodicities, the granularity should be larger. 
Proposal 2: For FR2, the number of UL slots is indicated using 120KHz as reference SCS with different granularities for different periodicity or periodicity combinations:
· For single pattern, one-slot granularity is used;
· For dual patterns,
· For 0.5+0.5ms, 0.625+0.625ms, 1+1ms, 0.5+2ms, 2+0.5ms and 1.25+1.25ms periodicity combinations, one-slot granularity is used;
· For 1+3ms, 3+1ms, 2+2ms, 1+4ms, 4+1ms, 2+3ms, 3+2ms and 2.5+2.5ms combinations, two-slot granularity is used;
· For 5ms+5ms periodicity, four-slot granularity is used;
· For 10ms+10ms periodicity, eight-slot granularity is used.  
Furthermore, how to derive the SL-TDD-Config from TDD-UL-DL-ConfigCommon should be considered. Generally, there are two options,
Option 1: Define further rules to derive SL-TDD-Config from TDD-UL-DL-ConfigCommon;
Option 2: The UL slots are indicated by a new signaling in SIB for SL operation based on TDD-UL-DL-ConfigCommon, which has the same content as TDD-config in PSBCH.
For option1, no RRC signaling is introduced, however, significant spec changes is needed to define additional rules to derive SL-TDD-Config. In addition, the fixed rule is not friendly to accommodate diverse TDD configurations, i.e. sometimes DL-dominant configurations and sometimes UL-dominant configurations to adapt the changes of traffic load. Moreover, option 2 leave the transformation from Uu TDD configuration to SL-TDD-Config at the network side, which achieves better forward compatibility as well as saving UE implementation cost. UE can directly set X/Y/Z in PSBCH to the same value as received in SL SIB. Therefore, option 2 is more preferred.
Proposal 3: gNB provide SL-TDD-Config to UE through SL SIB, and UE sets the X/Y/Z bits in PSBCH to the same values as received in SL SIB.
Conclusions
In this contribution, we provide detailed design of TDD configuration indication in PSBCH. The proposals are summarised as follows:
Proposal 1: For FR1, the number of UL slots in indicated using 60KHz as reference SCS with different granularities for different periodicity or periodicity combinations as follow:
· For single pattern, one-slot granularity is used;
· For dual patterns,
· For periodicity combinations other than 5ms+5ms and 10ms+10ms, one-slot granularity is used;
· For 5ms+5ms periodicity, two-slot granularity is used;
· For 10ms+10ms periodicity, four-slot granularity is used. 
Proposal 2: For FR2, the number of UL slots is indicated using 120KHz as reference SCS with different granularities for different periodicity or periodicity combinations:
· For single pattern, one-slot granularity is used;
· For dual patterns,
· For 0.5+0.5ms, 0.625+0.625ms, 1+1ms, 0.5+2ms, 2+0.5ms and 1.25+1.25ms periodicity combinations, one-slot granularity is used;
· For 1+3ms, 3+1ms, 2+2ms, 1+4ms, 4+1ms, 2+3ms, 3+2ms and 2.5+2.5ms combinations, two-slot granularity is used;
· For 5ms+5ms periodicity, four-slot granularity is used;
· For 10ms+10ms periodicity, eight-slot granularity is used.  
Proposal 3: gNB provide SL-TDD-Config to UE through SL SIB, and UE sets the X/Y/Z bits in PSBCH to the same values as received in SL SIB.
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