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In NR, SPS activation and deactivation (i.e. Type 2 UL transmission without UL grant/DL SPS) is supported dynamically via DCI format. The following agreement was reached in the last meeting:
Agreements:
· Activation and deactivation signaling for Type 2 UL transmission without UL grant/DL SPS is differentiated by different values of two fields in the DCI.  FFS details.

In this contribution, we discuss how to achieve SPS activation and deactivation dynamically via DCI format in NR.

SPS Activation and Deactivation in NR
In LTE, Layer 1 achieves the following functionalities via the existing DCI format: to activate SPS transmission, to enable adaptive retransmissions and to deactivate/release the SPS transmissions. The procedure is that the SPS is activated or deactivated by scrambling the DCI with SPS C-RNTI and by setting some special fields in the DCI format to a specific bit pattern, for example as shown on Table 1 and 2 below for activation and releasing respectively [3].
Table 1. Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH Validation
	
	DCI format 0
	DCI format 1A
	DCI format
 2/2A/2B/2C/2D

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	Cyclic shift DM RS
	set to '000'
	N/A
	N/A

	Modulation and coding scheme 
and redundancy version
	MSB is set to '0'
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
TDD: set to '0000'
	FDD: set to '000'
TDD: set to '0000'

	Modulation and coding scheme
	N/A
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	N/A
	set to '00'
	For the enabled transport block:
set to '00'



Table 2. Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH Validation
	
	DCI format 0
	DCI format 1A

	TPC command for scheduled PUSCH
	set to '00'

	N/A

	Cyclic shift DM RS
	set to '000'

	N/A

	Modulation and coding scheme 
and redundancy version
	set to '11111'
	N/A

	Resource block assignment and 
hopping resource allocation
	Set to all '1's
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
 TDD: set to '0000'

	Modulation and coding scheme
	N/A
	set to '11111'

	Redundancy version
	N/A
	set to '00'

	Resource block assignment
	N/A
	Set to all '1's



For NR, most of the fields of the DCI formats are already agreed, but not completely stable. However, some fields can be already identified to validate the SPS activation and deactivations like LTE. For example, some or all of the following special fields can be set to a specific bit pattern for UL DCI formats 0_0/0_1 and DL DCI formats 1_0/1_1:
Table 3. Special fields for Semi-Persistent Scheduling Activation PDCCH Validation
	
	DCI format 0_0
	DCI format 1_0
	DCI format
 1_0/1_1

	Modulation and coding scheme 
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	New data indicator 
	set to '0'
	set to '0'
	For the enabled transport block:
set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'

	HARQ process number
	N/A
	set to '0000'
	set to '0000'

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A



Table 4. Special fields for Semi-Persistent Scheduling Release PDCCH Validation
	
	DCI format 0_0
	DCI format 1_0

	Frequency domain resource assignment
	set to all '1's
	set to all '1's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's

	New data indicator 
	set to '0'
	set to '0'

	Redundancy version
	set to '00'
	set to '00'

	HARQ process number
	N/A
	set to '0000'

	TPC command for scheduled PUSCH
	set to '00'
	N/A



Furthermore, for NR, it is also important to support HARQ-ACK feedback transmission confirming the DL SPS release similar to LTE to avoid unwanted PUCCH transmission from the UE if it missed the DL SPS release. Therefore, PUCCH resource indicator field as well as PDSCH-to-HARQ feedback timing indicator field in DCI format 1_0 should be used to identify the PUCCH resource and the transmission timing of the HARQ feedback. 

Proposal 1: Similar to LTE, the SPS in NR should be activated or deactivated by scrambling the DCI with SPS C-RNTI and by setting some special fields in the DCI format to a specific bit pattern, for example some or all of the fields shown on Table 3 and 4.
Proposal 2: Support the HARQ-ACK feedback transmission confirming the DL SPS release for NR where PUCCH resource indicator field as well as PDSCH-to-HARQ feedback timing indicator field in DCI format 1_0 are used to identify the PUCCH resource and the transmission timing of the HARQ feedback. 

Conclusion
In this contribution, we discussed how to achieve SPS activation and deactivation dynamically via DCI format in NR and we have the following proposals:

Proposal 1: Similar to LTE, the SPS in NR should be activated or deactivated by scrambling the DCI with SPS C-RNTI and by setting some special fields in the DCI format to a specific bit pattern, for example some or all of the fields shown on Table 3 and 4.
[bookmark: _GoBack]Proposal 2: Support the HARQ-ACK feedback transmission confirming the DL SPS release for NR where PUCCH resource indicator field as well as PDSCH-to-HARQ feedback timing indicator field in DCI format 1_0 are used to identify the PUCCH resource and the transmission timing of the HARQ feedback. 
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