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Introduction
In this contribution, a text proposal to 36.213 section 9.2 is provided on SPS validation for short TTI.

[bookmark: _Ref178064866]Discussion
The following agreements were made when it comes to SPS validation for short TTI.

	Agreement:
The unused field for SPS operation are set for validation of SPS activation/release
· The list of unused fields:
· Activation: TPC (‘0‘), FFS: DMRS (‘0’), 
· Release: TPC (‘0’), DMRS (‘0’), MCS (‘1’), RB assignment (‘1’)

Agreement:
For UL sTTI SPS operation, different DMRS and/or RPF can be configured by RRC (3-bit CS and 1-bit RPF). The CS and RPF fields in the sDCI are set to zero

Agreement:
The most significant bit of the modulation and coding scheme field (MCS) in the sDCI for SPS activation is not fixed to zero.

Agreement:
For DL SPS in subslot TTI with periodicity of 1 sTTI, no DMRS sharing for DL SPS, and the 1-bit DMRS-indication field in DL sDCI for DL SPS is set to '0' for validation. Every sTTI contains DMRS for DMRS-based sPDSCH transmission. 

Agreement:
For UL SPS in subslot TTI with periodicity of 1 sTTI, 1-bit is used to indicate the UL DMRS pattern according to table below. The remaining bit for the UL DMRS indication is used for activation (set to ‘0’). For release, both bits are set to ‘1’.
	sDCI field (1-bit)
	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	0 (no sharing)
	R D D
	R D
	R D
	R D
	R D
	R D D

	1
	R D D
	D D | R
	R D
	D D | R
	R D
	R D D

	R : Reference symbol
D : Data
 |  : sTTI border







In current 36.213, TPC for slot/subslot SPUCCH is not used for validation of SPS activation/release while it has been agreed. It is proposed to add TPC for slot/subslot PUCCH as validation field.
In current 36.213, RPF is not set to 0 while it has been agreed. It is proposed to add RPF as validation field.
In current 36.213, HPN is set to 0 in the validation of SPS activation while it has not been agreed. At the same time, it is not used as validation field for SPS release. It is proposed to keep the editor suggestion for activation and use it as well for release.
In current 36.213, the wrong value for the MCS field and the Resource block assignment field is used for release. It should be corrected according to the agreement (use ‘1’).
In current 36.213, the RV field is set to some values that have not been agreed and are not aligned with the 1ms SPS behaviour. RV is set to ‘1’ for sTTI SPS release while it is set to ‘0’ in 1ms SPS release. There is no explicit agreement on this. It is proposed to follow the legacy behaviour for those fields instead.

In addition, some more fields could be used for validation to reduce the false alarm. Additional fixed fields can be:
· DAI, since the DCI for SPS activation is not scheduling slot/subslot PDSCH/PUSCH(s) in a given slot/subslot for which DAI would be meaningful. 
· UL index, for the same reason as DAI.
· Used/Unused SPDCCH resource indication in case of subslot operation, for the same reason as DAI and UL index. This field is useful if the sDCI is scheduling PDSCH in the same subslot to be able to reuse the SPDCCH resources left unused for data. However, the sDCI activating SPS is not scheduling the subslot PDSCH where it is found. The eNB needs to wait for the ACK transmission in UL before being able to use the SPS resources for PDSCH transmission.
The changes are summarized into a text proposal with track changes.
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[bookmark: _GoBack]Text proposal to section 9.2 of 36.213 v15.0.0
	1st modified subclause (9.2)





[bookmark: _Toc415085513]9.2	PDCCH/EPDCCH/MPDCCH/SPDCCH validation for semi-persistent scheduling
A UE shall validate a Semi-Persistent Scheduling assignment PDCCH only if all the following conditions are met: 
-	the CRC parity bits obtained for the PDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI or UL-SPS-V-RNTI
-	the new data indicator field is set to '0'. In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data indicator field refers to the one for the enabled transport block. 
A UE shall validate a Semi-Persistent Scheduling assignment EPDCCH only if all the following conditions are met: 
-	the CRC parity bits obtained for the EPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI or UL-SPS-V-RNTI
-	the new data indicator field is set to '0'. In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data indicator field refers to the one for the enabled transport block.
A UE shall validate a Semi-Persistent Scheduling assignment MPDCCH only if all the following conditions are met: 
-	the CRC parity bits obtained for the MPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-	the new data indicator field is set to '0'. 
A UE shall validate a Semi-Persistent Scheduling assignment SPDCCH/PDCCH with DCI format 7-0A/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G only if all the following conditions are met: 
-	the CRC parity bits obtained for the SPDCCH/PDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-	the new data indicator field is set to '0'.
-	the DMRS position indicator field for DCI formats 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is set to 0 in case of subslot-based PDSCH.
-	in case of subslot-based PUSCH, the DMRS pattern field for DCI formats 7-0A/7-0B is set to,
-	'0' for the LSB if the higher layer parameter semiPersistSchedIntervalUL is set to 1 subslot, '00' otherwise for semi-persistent scheduling activation PDCCH /SPDCCH validation, 
-	'11' for semi-persistent scheduling release PDCCH /SPDCCH validation,
-	in case of subslot-based PDSCH, the Used/Unused SPDCCH resource indication field for DCI formats 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is set to 00,
-	the Downlink Assignment Index field, if present, for DCI formats 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is set to all ‘0’s,
-	the UL index field, if present, for DCI formats 7-0A/7-0B is set to 00.

Validation is achieved if all the fields for the respective used DCI format are set according to Table 9.2-1 or Table 9.2-1A, 9.2-1B, 9.2-1C.
If validation is achieved, the UE shall consider the received DCI information accordingly as a valid semi-persistent activation or release. If the valid DCI format 0 is scrambled with UL-SPS-V-RNTI, the UE shall consider the received DCI information as a valid semi-persistent activation or release only for the SPS configuration indicated by the UL SPS configuration index field.
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 9.2-1: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH/SPDCCH Validation
	
	DCI format 0
	DCI format 1/1A
	DCI format
 2/2A/2B/2C/2D
	DCI format
 7-0A/7-0B
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

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

	Cyclic shift DM RS
	set to '000' if present
	N/A
	N/A
	set to '0'
	N/A

	Modulation and coding scheme 
and redundancy version
	MSB is set to '0'
	N/A
	N/A
	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'
	set to '0000'
	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'
	set to '00'
	set to '00'

	TPC command for slot/subslot SPUCCH
	N/A
	N/A
	N/A
	N/A
	set to '00'

	Cyclic Shift Field mapping table for DMRS
	-
	N/A
	N/A
	set to '0'
	N/A




Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH/SPDCCH Validation
	
	DCI format 0
	DCI format 1A
	DCI format 7-0A/7-0B
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

	TPC command for scheduled PUSCH
	set to '00'

	N/A
	set to '00'
	N/A

	Cyclic shift DM RS
	set to '000' if present

	N/A
	set to '0'
	N/A

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

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

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

	Modulation and coding scheme
	N/A
	set to '11111'
	set to '111110000'
	set to '111110000'

	Redundancy version
	N/A
	set to '00'
	set to '0011111'
	set to '0011111'

	Resource block assignment
	N/A
	Set to all '1's
	set to all '1's'00'
	set to all '1's'00'

	TPC command for slot/subslot SPUCCH
	N/A
	N/A
	N/A
	set to '00'

	Cyclic Shift Field mapping table for DMRS
	-
	N/A
	set to '0'
	N/A



Table 9.2-1B: Special fields for Semi-Persistent Scheduling Activation MPDCCH Validation
	
	DCI format 6-0A
	DCI format 6-1A

	HARQ process number
	set to '000'
	FDD: set to '000'
TDD: set to '0000

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

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

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



Table 9.2-1C: Special fields for Semi-Persistent Scheduling Release MPDCCH Validation
	
	DCI format 6-0A
	DCI format 6-1A

	HARQ process number
	set to '000'
	FDD: set to '000'
TDD: set to '0000

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

	Repetition number
	set to '00'
	set to '00'

	Modulation and coding scheme
	set to '1111'
	set to '1111'

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

	Resource block assignment
	Set to all '1's
	Set to all '1's



For the case that the DCI format indicates a semi-persistent downlink scheduling activation, the TPC command for PUCCH field shall be used as an index to one of the four PUCCH resource values configured by higher layers, with the mapping defined in Table 9.2-2
Table 9.2-2: PUCCH resource value for downlink semi-persistent scheduling
	Value of 'TPC command
 for PUCCH'
	[image: ]

	'00'
	The first PUCCH resource value configured by the higher layers

	'01'
	The second PUCCH resource value configured by the higher layers

	'10'
	The third PUCCH resource value configured by the higher layers

	'11'
	The fourth PUCCH resource value configured by the higher layers
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