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1 SPS PUSCH
In RAN1#99, the following agreements were made for multi-TB scheduling for SPS PUSCH. 
Agreement
For unicast in connected mode, multi-TB scheduling is only supported for NPDCCH mapped to the UE specific search space given by the C-RNTI.
Agreement
A UE is not expected to receive a DCI scheduling more than one TB with CRC scrambled by SPS-C-RNTI
However, it is not clear from the current specification whether multi-TB scheduling is supported for SPS PUSCH or not. In section 16.5.1 of TS 36.213, it has the following specification on . But it does not say that  is fixed to one for SPS PUSCH.







-	, where the value of is determined by the repetition number field in the corresponding DCI (see Subclause 16.5.1.1), the value of is determined by the resource assignment field in the corresponding DCI (see Subclause 16.5.1.1), the value of  is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the  allocated number of subcarriers (as determined in Subclause 16.5.1.1) in the corresponding DCI, and the value of is determined by the number of scheduled TB field, if present, in the corresponding DCI,  otherwise

To avoid any ambiguity, it is desirable to specify  for SPS PUSCH. In other words, the 1-bit indicator “Number of scheduled TBs for unicast” will be used to validate NPDCCH for semi-persistent scheduling as described in section 16.6.3 of TS 36.213.
Another issue is that according to Table 16.6.3-1 and 16.6.3-2, the presence of “HARQ process number” for NPDCCH validation is only based on whether two uplink HARQ processes are configured. This is not true since two HARQ processes are also supported with multi-TB scheduling for unicast transmission.
Table 16.6.3-1: Special fields for Semi-Persistent Scheduling Activation NPDCCH Validation
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'

	Modulation and coding scheme
	set to '0000'

	Resource assignment
	set to '000'



Table 16.6.3-2: Special fields for Semi-Persistent Scheduling Release NPDCCH Validation
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes)
	set to '0'

	Redundancy version
	set to '0'

	Repetition number
	set to '000'

	Modulation and coding scheme
	set to '1111'

	Subcarrier indication
	Set to all '1's



Proposal 1:  The 1-bit indicator of “Number of scheduled TB for unicast” is used for NPDCCH validation for semi-persistent scheduling
	- Endorse TP
<TP, TS 36.213>

[bookmark: _Toc415085513]16.6.3	NPDCCH validation for semi-persistent scheduling
A UE shall validate a Semi-Persistent Scheduling assignment NPDCCH only if all the following conditions are met: 
-	the CRC parity bits obtained for the NPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-	the new data indicator field is set to '0'. 
Validation is achieved if all the fields for the used DCI format N0 are set according to Table 16.6.3-1 or Table 16.6.3-2.
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 16.6.3-1: Special fields for Semi-Persistent Scheduling Activation NPDCCH Validation
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes or higher layer parameter multi-TB-Unicast-config)
	set to '0'

	Number of scheduled TB for Unicast (present if UE is configured with higher layer parameter multi-TB-Unicast-config)
	set to ‘0’

	Redundancy version
	set to '0'

	Modulation and coding scheme
	set to '0000'

	Resource assignment
	set to '000'



Table 16.6.3-2: Special fields for Semi-Persistent Scheduling Release NPDCCH Validation
	
	DCI format N0

	HARQ process number (present if UE is configured with 2 uplink HARQ processes or higher layer parameter multi-TB-Unicast-config)
	set to '0'

	Number of scheduled TB for Unicast (present if UE is configured with higher layer parameter multi-TB-Unicast-config)
	set to ‘0’

	Redundancy version
	set to '0'

	Repetition number
	set to '000'

	Modulation and coding scheme
	set to '1111'

	Subcarrier indication
	Set to all '1's
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