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1 Introduction
For semi-persistence scheduling, there had following agreements [1].

· 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 search space

· The TBS is 16 bits. 

There still has some remaining issues to be treated.

2 Discussion

· Issue 1#: 16 bits TBS for UL SPS has not been specified.

In current 36.213, the TBS for semi-persistence scheduling has not been specified.
Proposal 1: Specify the TBS for semi-persistence scheduling in 36.213. 
The example of TP in 36.213 for proposal 1 is provided as below:

----------------------------------------Start of Text proposal----------------------------- 

 16.5.1.2
Modulation order, redundancy version and transport block size determination

<unchanged part>
The UE shall use (
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) and Table 16.5.1.2-2 to determine the TBS to use for the NPUSCH. 
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is given in Table 16.5.1.2-1 if 
[image: image4.wmf]1

RU

sc

=

N

, 
[image: image5.wmf]MCS

TBS

I

I

=

 otherwise.

The UE shall use 16-bit TBS for semi-persistence scheduling.
<unchanged part>
---------------------------------------- End of Text proposal------------------------------

· Issue #2: Confirmation of NPDCCH validation for semi-persistent scheduling

Currently, when eNB sends SPS NPDCCH validation to a UE, the UE will not send feedback information to the eNB. If the semi-persistent scheduling activation NPDCCH validation is not successfully received by the UE, the negative impact is resource waste and UE cannot timely transmit BSR in the assigned resource. If the semi-persistent scheduling release NPDCCH validation is not successfully received by the UE, UL collision may occur since the eNB may allocate the corresponding resource to other UEs. The negative impact caused by resource collision would be more serious than resource waste. Therefore, confirmation of SPS release NPDCCH validation is more important.

To confirm SPS release NPDCCH validation, ACK/NACK resource should be explicitly or implicitly indicated by DCI format N0. 
The following information is transmitted by means of the DCI format N0:

-
Flag for format N0/format N1 differentiation – 1 bit

-
Subcarrier indication – 6 bits 
-
Resource assignment – 3 bits 
-
Scheduling delay – 2 bits 
-
Modulation and coding scheme – 4 bits 

-
Redundancy version – 1 bit 
-
Repetition number – 3 bits 

-
New data indicator – 1 bit

-
DCI subframe repetition number – 2 bits 
-
HARQ process number – 1 bit. 

Since some fields in DCI format N0 as shown in Table 1 are set to special values for SPS release NPDCCH validation, 2 bits scheduling delay filed can be considered to be used for indicating HARQ-ACK resources as shown in Table 2 and 3.
Table 1 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 2  ACK/NACK subcarrier and 
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	Scheduling delay field
	ACK/NACK subcarrier 
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Table 3  ACK/NACK subcarrier and 
[image: image9.wmf]0

k

for NPUSCH with subcarrier spacing 
[image: image10.wmf]kHz

 

15

=

D

f

.

	Scheduling delay field
	ACK/NACK subcarrier 
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Proposal 2: To specify confirmation of NPDCCH validation for semi-persistent scheduling.

The example of TP in 36.213 for proposal 2 is provided as below:

----------------------------------------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 
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 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
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, where the value of 
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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 
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 is the number of slots of the resource unit (defined in clause 10.1.2.3 of [3]),
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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,
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Table 16.4.2-1: ACK/NACK subcarrier and 
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	ACK/NACK resource field
	ACK/NACK subcarrier 
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Table 16.4.2-2: ACK/NACK subcarrier and 
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Table 16.4.2-3: ACK/NACK subcarrier and 
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Table 16.4.2-4: ACK/NACK subcarrier and 
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---------------------------------------- End of Text proposal------------------------------
3 Conclusion
In this contribution, we have discussed the remaining issues for physical layer scheduling request. We have the following proposals and the corresponding TPs are provided.

Proposal 1: Specify the TBS for semi-persistence scheduling in 36.213.  

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