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1 Introduction
This is a resubmission of R1-1800599.

In the RAN1#91 meeting, the following were agreed:
	Agreements:

· Send an LS to RAN2 to inform following:

· Answer to Q1: RAN1 believes that it is feasible to support DL SPS operation in NR. The NR DL SPS scheme has no significant differences compared with LTE DL SPS scheme.

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.

Agreements:

· For UL transmission without UL grant, the HARQ ID associated with the K repetitions of a TB is derived from the following equation:

· HARQ Process ID = floor (X / UL-TWG-periodicity) mod UL-TWG-numbHARQproc
· Where X= (SFN * SlotPerFrame * SymbolPerSlot + Slot_index_In_SF * SymbolPerSlot + Symbol_Index_In_Slot) 
· X refers to the symbol index of the first transmission occasion of repetition bundle that takes place.



In NR Rel-15 MAC specification [3], HARQ process ID of DL SPS is determined as follow:

	[…]

For configured downlink assignments, the HARQ Process ID associated with this slot is derived from the following equation:
HARQ Process ID = [floor(CURRENT_slot * 10 / (numberOfSlotsPerFrame * semiPersistSchedIntervalDL))] modulo numberOfConfSPS-Processes

where CURRENT_slot=[(SFN * numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
 […]


Furthermore, in the email discussion 91-NR-15, the following were agreed:

	Agreements:

· For UL transmission without UL grant, 

· The n-th transmission occasion of a K repetitions is associated with the (mod(n-1,4)+1)-th value in the configured RV sequence {RV1, RV2, RV3, RV4}, where n=1, 2, …, K.

· For RV sequence {0, 2, 3, 1}, 

· The initial transmission of a TB shall start at the first transmission occasion of the K repetitions.
· For RV sequence {0, 3, 0, 3}, 
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions that are associated with RV=0.
· (working assumption) For RV sequence {0, 0, 0, 0}, 
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions when K=1, 2 or 4;
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K=8.
· For any RV sequence, repetition end at the last transmission occasion within the period P.
· Note: The transmission occasion (TO) refers to the time domain resource allocation of one repetition in an aggregation with factor K where the aggregated transmission occasions start in resources configured by the offset and the period.

· FFS: interaction with SFI


In this contribution, we present our view on the DCI fields that can be reused for activation and deactivation for DL SPS and Grant free type 2.
2 Discussion
In LTE, DL and UL SPS are activated/released using special fields in the DCI. Upon receiving a DCI scrambled with SPS C-RNTI and with NDI field equal to 0, the UE shall validate the activation or the release of SPS. The activation is achieved if all fields for the respective used DCI format are set according to Table 1 and Table 2 for activation and release respectively [1].

Table 1: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	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


During the RAN1#91 meeting, it was agreed to further study the fields in the DCI to be used to activate/deactivate grant free type 2 transmission and DL SPS [4]. The fields to be reused should not depend on any scheduling information of the semi-persistent grant or the grant free type 2. For example, in NR, the HARQ process ID is determined based on a formula [3] for both UL transmission without grant and DL SPS. As the HARQ process field is always present in the DCI regardless of the RRC configuration and the DCI format, we propose to reuse the HARQ ID field for activation/deactivation validation. 

Another field that is always present in the DCI and can be reused for validation is the Redundancy Version field. In NR, it was agreed during the email discussion [91-NR-15] that the RV of the grant free transmission is determined based on predefined sequence that depends on the transmission occasion of the K repetitions. 
In order for a UE to differentiate the activation and deactivation, it was agreed that the activation and deactivation signaling differs by two different values in the DCI [4]. Since the deactivation does not schedule any resources, frequency domain assignment and MCS can be used. For example, in case of deactivation, frequency domain assignment is set to all ‘1’s and MCS is set to ‘11111’.
Based on the above discussion, we make the following proposals:
Proposal 1: Activation of DL SPS and Type 2 UL transmission without UL grant is validated by checking the values of the following fields in the DCI:

· HARQ process ID

· Redundancy version

Proposal 2: Deactivation of DL SPS and Type 2 UL transmission without UL grant is validated by checking the values of the following fields in the DCI:

· HARQ process ID

· Redundancy version

· Modulation and coding scheme

· Frequency domain resource assignment
3 Conclusion

In this contribution, we have discussed the DCI field which can be reused for activation/deactivation of DL SPS and type 2 grant free transmission. The proposals are summarized below:

Proposal 1: Activation of DL SPS and Type 2 UL transmission without UL grant is validated by checking the values of the following fields in the DCI:

· HARQ process ID

· Redundancy version

Proposal 2: Deactivation of DL SPS and Type 2 UL transmission without UL grant is validated by checking the values of the following fields in the DCI:

· HARQ process ID

· Redundancy version

· Modulation and coding scheme

· Frequency domain resource assignment
4 Text Proposal to 38.213
10.X
PDCCH validation for semi-persistent scheduling and transmission without dynamic grant type 2
A UE shall validate PUSCH transmission without grant type 2 and DL SPS PDCCH only if all the following conditions are met: 

-
the CRC parity bits obtained for the PDCCH payload are scrambled with the CS-RNTI
-
the new data indicator field is set to '0'. 

Validation is achieved if all the fields for the respective used DCI format are set according to Table 10.2-1 or Table 10.2-1A.
If validation is achieved, the UE shall consider the received DCI information accordingly as a valid semi-persistent activation or release. 

If validation is not achieved, the received DCI format shall be considered by the UE as having been received with a non-matching CRC.

Table 10.2-1: Special fields for DL SPS and PUSCH transmission without grant type 2 Activation PDCCH Validation

	
	DCI format 0_0/0_1
	DCI format 1_0/1_1

	HARQ process number
	Set to '0000'
	set to '0000'

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


Table 10.2-1A: Special fields for DL SPS and PUSCH transmission without grant type 2 Release PDCCH Validation

	
	DCI format 0_0/0_1
	DCI format 1_0/1_1

	HARQ process number
	Set to '0000'
	set to '0000'

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

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

	Modulation and coding scheme
	Set to '11111'
	Set to '11111'
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