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[bookmark: OLE_LINK23]Introduction
When multi-TB is configured and SPS-C-RNTI scrambled DCI is scheduled, some special fields for semi-persistent scheduling validation may not be correct and the interpretation for some validation fields needs update. Based on this, this issue is discussed in this document. 
SPS validation for MTB scheduling
According to current spec, if multi-TBs is configured, only one TB can be scheduled in the ‘Scheduling TBs for Unicast’ field when the CRC of the DCI is scrambled by SPS C-RNTI. If one TB is scheduled, the 12-bit ‘Scheduling TBs for Unicast’ field includes 5-bits zeros, 3-bit ‘HARQ process number’, 1-bit ‘New data indicator’, 2-bit ‘Redundancy version’ and 1-bit ‘Frequency hopping flag’. These sub-fields are jointly coded in ‘Scheduling TBs for Unicast’ field. 
Observation 1: When multi-TB is configured, HARQ process number, Redundancy version, Frequency hopping flag and New data indicator are jointly coded in the ‘Scheduling TBs for Unicast’ field.
However, when multi-TBs is configured, current spec [1] about the SPS validation fields is still the same as legacy. More specifically, ‘New data indicator’ field does not exist when multi-TB is configured and new data indicator is included in the ‘Scheduling TBs for Unicast’ field. For some other special fields for validation, e.g., HARQ process number, Redundancy version, they have similar issues. 
Observation 2: When multi-TB is configured, the SPS validation fields such as New data indicator, HARQ process number and Redundancy version do not exist.
Additionally, in current spec [1] for TDD, the HARQ process number for SPS validation is set as ‘0000’. However, when multi-TB is configured, the HARQ process number is in the ‘Scheduling TBs for Unicast’ field and it only has 3 bits. Based on these, a modification for SPS validation fields should be considered.
Observation 3: For TDD, when multi-TB is configured, HARQ process number in ‘Scheduling TBs for Unicast’ field is 3 bits, which cannot be set as ‘0000’.
Proposal 1: When multi-TB is configured, a modification for SPS validation fields should be considered.
· Adopt the text proposals in TP1, TP2 and TP3.
A referred text proposal is shown as following:
	[bookmark: _Toc415085513]9.2	PDCCH/EPDCCH/MPDCCH/SPDCCH validation for semi-persistent scheduling
<Unchanged parts are omitted>
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
-	if ce-PDSCH-MultiTB-Config is configured, the ‘New data indicator’ in ‘Scheduling TBs for Unicast’ field in DCI format 6-1A is set to ‘0’;otherwise, the new data indicator field in DCI format 6-1A is set to '0'. 
-	if ce-PUSCH-MultiTB-Config is configured, the ‘New data indicator’ in ‘Scheduling TBs for Unicast’ field in DCI format 6-0A is set to ‘0’;otherwise, the new data indicator field in DCI format 6-0A is set to '0'. 
<Unchanged parts are omitted>
<TP 1, TS 36.213, 9.2 > 

<Unchanged parts are omitted>
If the UE is not configured with more than one uplink SPS configuration on a given serving cell, 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, 9.2-1D, 9.2-1E; otherwise, if the UE is configured with more than one uplink SPS configurations on a given serving cell, validation is achieved if all the fields excluding the 3 least significant bits of HARQ process number field for the respective used DCI format are set according to Table 9.2-1 or Table 9.2-1A.
<Unchanged parts are omitted>
<TP 2, TS 36.213, 9.2 > 

<Unchanged parts are omitted>
Table 9.2-1B: Special fields for Semi-Persistent Scheduling Activation MPDCCH Validation if ce-PDSCH-MultiTB-Config or ce-PUSCH-MultiTB-Config is not configured
	
	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 if ce-PDSCH-MultiTB-Config or ce-PUSCH-MultiTB-Config is not configured
	
	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


Table 9.2-1D: Special fields for Semi-Persistent Scheduling Activation MPDCCH Validation if ce-PDSCH-MultiTB-Config or ce-PUSCH-MultiTB-Config is configured
	
	DCI format 6-0A
	DCI format 6-1A

	HARQ process number in Scheduling TBs for Unicast field
	set to '000'
	 set to '000'

	Redundancy version in Scheduling TBs for Unicast field
	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 9.2-1E: Special fields for Semi-Persistent Scheduling Release MPDCCH Validation if ce-PDSCH-MultiTB-Config or ce-PUSCH-MultiTB-Config is configured
	
	DCI format 6-0A
	DCI format 6-1A

	HARQ process number in Scheduling TBs for Unicast field
	set to '000'
	set to '000'

	Redundancy version in Scheduling TBs for Unicast field
	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


<Unchanged parts are omitted>
<TP 3, TS 36.213, 9.2 >



Conclusion
[bookmark: OLE_LINK41]In this contribution, we have discussed the remaining issues for scheduling enhancement in LTE-MTC. We make the following observations and proposals:
Observations:
Observation 1: When multi-TB is configured, HARQ process number, Redundancy version, Frequency hopping flag and New data indicator are jointly coded in the ‘Scheduling TBs for Unicast’ field.
Observation 2: When multi-TB is configured, the SPS validation fields such as New data indicator, HARQ process number and Redundancy version do not exist.
Observation 3: For TDD, when multi-TB is configured, HARQ process number in ‘Scheduling TBs for Unicast’ field is 3 bits, which cannot be set as ‘0000’.
Proposals: 
Proposal 1: When multi-TB is configured, a modification for SPS validation fields should be considered.
· Adopt the text proposals in TP1, TP2 and TP3.
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