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1 Introduction
In the previous RAN1 meetings, the following agreements for NR TDD UL/DL configuration have been made:
Agreements:
· For the cell-specific RRC configuration of the semi-static DL/UL assignment,
· Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
· Also support 2 concatenated DL-unknown-UL periodicity
· Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included
· The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· When two periodicities are included, the corresponding parameters are independently configured.
· Note: it will be discussed to preclude some combinations (no additional higher-layer impact)
In addition, the SR configuration and the allowed periodicities for uplink transmission without grant are described in TS 38.213 and TS 38.214 respectively as follows:
Table 6.1.2.3-1: Allowed periodicities P for uplink transmission without grant
	

	CP
	Possible values of periodicities P [symbols]

	0
	Normal
	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640}

	1
	Normal
	2, 7, n*14, where n={1, 2, 4, 10, 20, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

	2
	Normal
	2, 7, n*14, where n={1, 2, 4, 8, 20, 40, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	2
	Extended
	2, 6, n*12, where n={1, 2, 4, 8, 20, 40, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	3
	Normal
	2, 7, n*14, where n={1, 2, 4, 8, 16, 40, 80, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}




Table 9.2.4: UE-specific SR periodicity and offset configuration
	UE-specific SR periodicity and offset configuration (in symbols)

	

	CP
	
	

	0
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80}

	
	
	

	

	1
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160}

	
	
	

	

	2
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160, 320}

	
	
	

	

	2
	Extended
	

	2, 6, n*12, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160, 320}

	
	
	

	

	3
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160, 320, 640}

	
	
	

	


In this contribution, the remaining issues of SR and grant-free transmission are discussed. 
2 [bookmark: _Hlk505938201]Discussion on SR and grant-free transmission configuration
[bookmark: _Hlk505938067][bookmark: _Hlk505938042]Based on the agreement on semi-static DL/UL assignment, NR supports flexible UL/DL switching periodicity, such as 0.5ms, 0.625ms, 1ms, 2ms, 2.5ms, 5ms, 10ms. Therefore, two types of periodicity in terms of number of slots are supported: Type 1 is periodicity set with number of slots to be power of 2, i.e., {1,2,4,8,16…}; Type 2 is periodicity set with number of slots to be multiple of 5, i.e., {5,10,20,40…}. The semi-static transmission configurations, such as SR, grant-free transmission, etc, need to be able to fit into different periodicities sets, so as to allow efficient operation under different values of semi-static DL/UL periodicity. However, by going through the current specification, it is observed that some transmission configurations are missed for some semi-static DL/UL periodicities. For example, UE-specific SR periodicity misses most of type 1 periodicities i.e. {4,8,16}*14, meanwhile grant-free transmissions periodicity misses {4,8,16} for 15kHz SCS and {5}*14,{8,16,32}*14 for 30kHz SCS {5,16,32,64}*14 for 60kHz SCS, {5,10,20,32,64,128}*14 for 120kHz SCS. Therefore, it is recommended to have additional values {4,8,16}*14 to be included in the SR configuration table. Similar enhancements should be done to grant-free configuration.
Table I: supported DL/UL periodicity and reference SCSs for semi-static DL/UL assignment
	　
	0.5ms
	0.625ms
	1ms
	1.25ms
	2ms
	2.5ms
	5ms
	10ms

	15kHz
	N/A
	N/A
	1
	N/A
	2
	N/A
	5
	10

	30kHz
	1
	N/A
	2
	N/A
	4
	5
	10
	20

	60kHz
	2
	N/A
	4
	5
	8
	10
	20
	40

	120kHz
	4
	5
	8
	10
	16
	20
	40
	80



Proposal 1: The SR configuration should additionally include the value set of {4,8,16}*14. 
[bookmark: _Hlk505941747]Proposal 2: Allowed periodicities P for uplink transmission without grant should additionally include the value set of {4,8,16}*14 for 15kHz SCS, {5, 8,16, 32}*14 for 30kHz SCS, {5,16,32,64}*14 for 60kHz SCS, {5,10,20,32,64,128}*14 for 120kHz SCS.
3 Discussion on the alignment of 2 concatenated DL-unknown-UL periodicity
In RAN1 #91 meeting, it was agreed that two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10}ms. However, the 2 concatenated DL-unknown-UL periodicity may not align to the periodicities set with number of slots to be power of 2, i.e., {1,2,4,8,16} or the periodicities set with number of slots to be multiple of 5, i.e., {5,10,20,40}. As shown in Figure. 1, when concatenated DL-unknown-UL periodicity is configured as “2.5ms+1ms”, the 2.5ms periodicity includes 5 slots and the 1ms periodicity includes 2 slots (30kHz SCS). If SR transmits at slot #3 and the periodicity is 5 slots, then SR transmission opportunity will be missed at slot #8, because it is a DL slot, this may cause additional and instable SR delay. Therefore, the misalignment of 2 concatenated DL-unknown-UL periodicity should be solved.
[image: ]
Figure 1 The misalignment of 2 concatenated DL-unknown-UL periodicity
· SR configuration
If 2 concatenated DL-unknown-UL periodicities are configured, at most 2 SR periodicities as well as 2 SR offsets associated to either or both of 2 concatenated DL-unknown-UL periodicities can be configured to UE respectively as ( TSR-X ,Toffset-X )and/or (TSR-Y  Toffset-Y ). The UE behaviour towards receiving one or both of ( TSR-X ,Toffset-X )and (TSR-Y , Toffset-Y ) can be follows:
1. If TSR-X or TSR-Y contains more slots than the associated DL-unknown-UL periodicity:
1-1 [bookmark: _GoBack]if ( TSR-X ,Toffset-X ) are configured, assuming that period X contains NX slots, period Y contains NY slots,TSR-X contains N slots, the equivalent periodicity can be calculated as , the equivalent offset can be calculated as .
1-2 if (TSR-Y  Toffset-Y ) are configured, assuming that period X contains NX slots, Y contains  slots, TSR-Y contains N slots, the equivalent periodicity can be calculated as , the equivalent offset can be calculated as .
2. If TSR-X or TSR-Y contains less slots than the DL-unknown-UL periodicity, or the SR periodicity as well as SR offset are associated to neither of 2 concatenated DL-unknown-UL periodicities, the equivalent periodicity and equivalent offset are equal to the configured SR periodicity and SR offset respectively. 
· Grant-free transmission
If 2 concatenated DL-unknown-UL periodicity is configured, at most 2 grant-free transmission periodicities associated to either or both of 2 concatenated DL-unknown-UL periodicities can be configured to UE respectively as PX and/or PY. The UE behaviour towards receiving one or both of PX and PY can be follows:
1. [bookmark: _Hlk505941389]If PX or PY contains more slots than the DL-unknown-UL periodicity, UE can judge the starting slot belongs to period X or period Y with parameter timeDomainOffset. 
1-1 If belonging to X, assuming that period X contains NX slots, period Y contains NY slots, PX contains N slots, the equivalent periodicity can be calculated as ;
1-2 If belonging to Y, assuming that period X contains NX slots, period Y contains NY slots, PY contains N slots, the equivalent periodicity can be calculated as ;
2. If PX and PY contains less slots than the DL-unknown-UL periodicity, or the grant-free transmission periodicity is associated to neither of 2 concatenated DL-unknown-UL periodicities, the equivalent periodicity is equal to the configured grant-free transmission periodicity. 
Proposal 3: For SR transmission, if 2 concatenated DL-unknown-UL periodicities are configured, at most 2 SR periodicities as well as 2 SR offsets associated to either or both of 2 concatenated DL-unknown-UL periodicities can be configured to UE. An equivalent periodicity and offset can be calculated based on higher layer configured periodicities and offsets.
Proposal 4: For grant-free transmission, if 2 concatenated DL-unknown-UL periodicity is configured, at most 2 grant-free transmission periodicities associated to either or both of 2 concatenated DL-unknown-UL periodicities can be configured to UE, an equivalent periodicity can be calculated based on higher layer configured periodicities associated to either or both of 2 concatenated DL-unknown-UL periodicities.
4 Conclusions
In this contribution, we discussed the remaining issues for SR and grant-free configurations and the following proposals are made:
Proposal 1: The SR configuration should additionally include the value set of {4,8,16}*14. 
Proposal 2: Allowed periodicities P for uplink transmission without grant should additionally include the value set of {4,8,16}*14 for 15kHz SCS, {5, 8,16, 32}*14 for 30kHz SCS, {5,16,32,64}*14 for 60kHz SCS, {5,10,20,32,64,128}*14 for 120kHz SCS.
Proposal 3: For SR transmission, if 2 concatenated DL-unknown-UL periodicities are configured, at most 2 SR periodicities as well as 2 SR offsets associated to either or both of 2 concatenated DL-unknown-UL periodicities can be configured to UE. An equivalent periodicity and offset can be calculated based on higher layer configured periodicities and offsets.
Proposal 4: For grant-free transmission, if 2 concatenated DL-unknown-UL periodicity is configured, at most 2 grant-free transmission periodicities associated to either or both of 2 concatenated DL-unknown-UL periodicities can be configured to UE, an equivalent periodicity can be calculated based on higher layer configured periodicities associated to either or both of 2 concatenated DL-unknown-UL periodicities.
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