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In this meeting, there are two contributions regarding the corrections of UL SPS for NB-IoT which are listed in the reference part. This paper summarizes the views and corrections from different companies. For you information, the whole RAN1 agreements about UL SPS are also shown below. 

RAN1 #90 Agreement
· If SPS is supported in NB-IoT, at least the following physical layer aspects need to be further studied, considering the objective to reduce UE power consumption:
· DCI format(s), size(s), and purpose(s)
· Reduction of NPDCCH monitoring occasions 
· Retransmission scheme(s) for UL and DL.
· Activation/release mechanism(s)
· Issues between SPS and dynamic scheduling
· What baseline should be used to compare SPS to

RAN1 #93 Agreement
· UL SPS for BSR with skipUplink is introduced for RRC connected mode
· Periodicity of UL SPS resource, SPS C-RNTI are configured via RRC signaling 
· SPS activation/deactivation is indicated by DCI scrambled by SPS C-RNTI on UE seach space
· The TBS is 16 bits. 
· Define separate UE capability signaling for UL SPS for BSR as optional

RAN1 #93 Agreement
The fields and their sizes in the DCI scrambled by SPS C-RNTI for UL BSR activation/release are the same as DCI format N0

RAN1 #93 Agreement
DCI for Semi-Persistent Scheduling Activation NPDCCH Validation
	
	DCI format N0

	Redundancy version
	set to '0'

	HARQ process number (if 2 HARQ processes are configured)
	set to '0'

	Modulation and coding scheme 
	set to ‘0000'

	Resource assignment 
	Set to ‘000’

	Flag for format N0/format N1 differentiation 
	Set to ‘0’



Semi-Persistent Scheduling Release NPDCCH Validation
	
	DCI format N0

	Redundancy version
	set to '0'

	Repetition number
	set to '000'

	Subcarrier indication
	Set to all '1's

	Modulation and coding scheme 
	Set to ‘1111’

	HARQ process number (if 2 HARQ processes are configured)
	set to '0'

	Flag for format N0/format N1 differentiation 
	Set to ‘0’



Summary of discussion points
1.1 Collision issue for UL SPS
One contribution discussed the collision issue for UL SPS, and the proposals are shown in table 1. The corresponding TP is shown in table 2.
Table 1
	Huawei, HiSilicon
	Proposal 1: For collisions between UL SPS transmission for BSR and NPDSCH, BSR is not transmitted, and remains pending.
Proposal 3: If a NPUSCH transmission carrying BSR without a corresponding NPDCCH overlaps partially or fully with a NPDCCH search space, the prioritization between them is up to UE implementation, without specification.



Table 2
	Huawei, HiSilicon
	---------------------------------Start of Text Proposal-------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n intended for the UE, perform, at the end of 
-	n+k0 DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8 subframe for TDD,
a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information where
-	subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and




-	, 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), and 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, 
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0

-	value of k0 is determined by the scheduling delay field () in the corresponding DCI according to Table 16.5.1-1 for FDD and Table 16.5.1-1A for TDD. 

Table 16.5.1-1: for DCI format N0 for FDD.
	

	


	0
	8

	1
	16

	2
	32

	3
	64




Table 16.5.1-1A: for DCI format N0 for TDD.
	

	


	0
	0

	1
	8

	2
	16

	3
	32



If a NPUSCH transmission without a corresponding NPDCCH collides partially or fully with a NPDSCH transmission, the NPUSCH transmission is dropped.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal ----------------------



Potential proposal 1: For collisions between UL SPS transmission for BSR and NPDSCH, BSR is not transmitted, and remains pending. Adopt the TP below.
---------------------------------------------Start of Text Proposal----------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
< Unchanged parts are omitted >
Table 16.5.1-1A: for DCI format N0 for TDD.
	
	

	0
	0

	1
	8

	2
	16

	3
	32



If a NPUSCH transmission without a corresponding NPDCCH collides partially or fully with a NPDSCH transmission, the NPUSCH transmission is dropped.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------

Potential proposal 2: If a NPUSCH transmission carrying BSR without a corresponding NPDCCH overlaps partially or fully with a NPDCCH search space, the prioritization between them is up to UE implementation, without specification.

1.2 Activation and de-activation DCI
Two contributions discussed the issues about activation/de-activation DCI, and the proposals are shown in table 3. The corresponding TP is shown in table 4.
Table 3
	Huawei, HiSilicon
	Proposal 4: The time between SPS NPUSCHs is always equal to semiPersistSchedIntervalUL i.e. not related to the scheduling delay.
Proposal 5: The scheduling delay field and resource allocation fields in deactivation DCI are set to all ‘1’.

	ZTE
	Proposal 2: To specify confirmation of NPDCCH validation for semi-persistent scheduling.



Table 4
	Huawei, HiSilicon
	-----------------------------------Start of Text Proposal-----------------------
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)
	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

	Scheduling delay field
	Set to all '1's

	Resource allocation field
	Set to all '1's



-------------------------------------------- End of Text Proposal ------------------

	ZTE
	-------------------------Start of Text proposal---------
16.4.2  UE procedure for reporting ACK/NACK
The UE shall upon detection of a NPDSCH transmission or Semi-Persistent Scheduling Release NPDCCH Validation ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 
-	DL subframe for FDD,
-	 NB-IoT UL subframes following the end of n+12 subframe for TDD,
transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, where
-	, where the value of is given by the higher layer parameter ack-NACK-NumRepetitions-Msg4 configured for the associated NPRACH resource for Msg4 NPDSCH transmission, and higher layer parameter ack-NACK-NumRepetitions otherwise, and the value of  is the number of slots of the resource unit (defined in clause 10.1.2.3 of [3]),
-	For Semi-Persistent Scheduling Release NPDCCH Validation, allocated subcarrier for ACK/NACK and k0 is determined by the scheduling delay field in the DCI format of the corresponding NPDCCH according to Table 16.4.2-3, and Table 16.4.2-4; otherwise, allocated subcarrier for ACK/NACK and value of k0 is determined by the ACK/NACK resource field in the DCI format of the corresponding NPDCCH according to Table 16.4.2-1, and Table 16.4.2-2,
-	for FDD, .
-	for TDD, .
Table 16.4.2-1: ACK/NACK subcarrier and for NPUSCH with subcarrier spacing .
	ACK/NACK resource field
	ACK/NACK subcarrier 
	

	0
	38
	13

	1
	39
	13

	2
	40
	13

	3
	41
	13

	4
	42
	13

	5
	43
	13

	6
	44
	13

	7
	45
	13

	8
	38
	21

	9
	39
	21

	10
	40
	21

	11
	41
	21

	12
	42
	21

	13
	43
	21

	14
	44
	21

	15
	45
	21



Table 16.4.2-2: ACK/NACK subcarrier and for NPUSCH with subcarrier spacing .
	ACK/NACK resource field
	ACK/NACK subcarrier 
	

	0
	0
	13

	1
	1
	13

	2
	2
	13

	3
	3
	13

	4
	0
	15

	5
	1
	15

	6
	2
	15

	7
	3
	15

	8
	0
	17

	9
	1
	17

	10
	2
	17

	11
	3
	17

	12
	0
	18

	13
	1
	18

	14
	2
	18

	15
	3
	18





Table 16.4.2-3: ACK/NACK subcarrier and for NPUSCH with subcarrier spacing .
	Scheduling delay field
	ACK/NACK subcarrier 
	


	0
	38
	13

	1
	39
	13

	2
	40
	13

	3
	41
	13





Table 16.4.2-4: ACK/NACK subcarrier and for NPUSCH with subcarrier spacing .
	Scheduling delay field
	ACK/NACK subcarrier 
	


	0
	0
	13

	1
	1
	13

	2
	2
	13

	3
	3
	13



-------------------------- End of Text proposal------------------



Potential proposal 3: The time between SPS NPUSCHs is always equal to semiPersistSchedIntervalUL i.e. not related to the scheduling delay.

Potential proposal 4: The resource allocation fields in deactivation DCI are set to all ‘1’. 

Potential proposal 5: The scheduling delay field in de-activation DCI are set to all ‘1’.

1.3 UL SPS TBS
One contribution discussed the issues about UL SPS TBS, and the proposals are shown in table 5. The corresponding TP is shown in table 6.
Table 5
	ZTE
	Proposal 1: Specify the TBS for semi-persistence scheduling in 36.213.



Table 6
	ZTE
	----------------------------------------Start of Text proposal----------------
 16.5.1.2	Modulation order, redundancy version and transport block size determination
<unchanged part>





The UE shall use (,) and Table 16.5.1.2-2 to determine the TBS to use for the NPUSCH. is given in Table 16.5.1.2-1 if ,  otherwise.
The UE shall use 16-bit TBS for semi-persistence scheduling.
<unchanged part>
---------------------------------------- End of Text proposal----------------



Note that it seems to me, as feature lead, that this is already captured in the current specification since IMCS and IRU in activation DCI is set to all ‘0’. So based on the TBS table of NPUSCH, the TBS associated to IMCS =0 and IRU = 0 is 16bits. The corresponding table in the specification is shown below.

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



Table 16.5.1.2-2: Transport block size (TBS) table for NPUSCH.
	

	


	
	0
	1
	2
	3
	4
	5
	6
	7

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	872

	6
	88
	176
	256
	392
	504
	600
	808
	1000

	7
	104
	224
	328
	472
	584
	712
	1000
	1224

	8
	120
	256
	392
	536
	680
	808
	1096 
	1384 

	9
	136
	296
	456
	616
	776
	936
	1256 
	1544 

	10
	144
	328
	504
	680
	872
	1000
	1384 
	1736 

	11
	176
	376
	584
	776
	1000
	1192
	1608 
	2024 

	12
	208
	440
	680
	1000
	1128
	1352 
	1800 
	2280 

	13 
	224 
	488 
	744 
	1032
	1256 
	1544 
	2024 
	2536 



Potential proposal 6: Discuss if it is necessary to further specify the TBS for UL SPS
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