[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _GoBack]3GPP TSG-RAN WG1 NB-IoT Ad-Hoc Meeting							R1-161991
Sophia Antipolis, France, 22nd – 24th March 2016

Agenda item:		2.2.2
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Source:	Panasonic
Title:	TBS/MCS table design for NB-PDSCH and NB-PUSCH
Document for:		Discussion
1	Introduction
This document disusses TBS/MCS table design.
2	Discussion
MCS/TBS entries for PDSCH
Table 1. MCS/TBS entries for PDSCH
	
	R1-161805 (Huawei, HiSilicon)
	R1-161825 (Ericsson)
	R1-161842 (Nokia, ALU, ASB)
	R1-161860 (ZTE)
	R1-161892 (Intel)
	R1-161912, R1-161907 (Mediatek)
	R1-161924 (Panasonic)
	R1-161927 (Samsung)
	R1-161952 (DOCOMO)

	R1-161967 (LGE)

	NPRB or Rate matched size
	1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16
	1,2,3,4,5,6,7,8, 9, 10
	1,2,4,8
	LTE's {1,2,3, 4, 5, 6} entries are mapped to {2,4,6,8,10,12}. Or, new table by half of LTE entries.
	1,2,4,8
	1,2,3,4,5,6,7,8
	1,2,3,4,5, 8, 10, 16
	1,2,3,4,5,6,7,8,9,10
	1,2,4,8
	1,2,3,4,5,6,7,8

	ITBS
	0,2,4,6,8
	0 to 10 for no repetition case. Only 0 for repetition of 0 to 256
	0 to 12 or 0 to 7
	0, 2, 4, 6, 8 of LTE table for 3 bits MCS or 0-9 of 4 bits
	Reduced to 3 bits
	
	0,1,2,3,4,5,6,7,8
	
	
	0 to 9
TBS entries having more than 10 % deviation is modified.

	Resource allocation 
	
	
	
	
	
	continous?
	
	Type 2 resoruce assignment
	
	



Our thinking is following.
· As "NPRB or Rate matched size", at least 1,2, 4,8 should be supported.
· The coding rate of inband is relatively high (0.44 in case of 200 bits x 8 PRBs). To support 10 PRBs is desirable in our view.
· We think continous assignment is sufficeint and no need to use type 2 resource assignemnt. (Note that gap for extreme coverage are separate dsicussion).
· As ITBS, at least 0,2,4,6,8 should be supported.
· We think to support only even TBS entries are not efficient from padding overhead perspective. 
· TBS entries are modified should be discussed separately. At leat VoIP entries of 328 bits is modified.
· We think joint indication of "NPRB or Rate matched size" and " ITBS " are more efficient for the future extensibility and supported TBS entries. 6 bits entries can be sufficient.

MCS/TBS entries for PUSCH
Table 2. MCS/TBS entries for PUSCH
	
	R1-161809 (Huawei, HiSilicon)
	R1-161832 (Ericsson)
	R1-161850 (Nokia, ALU, ASB)
	R1-161867 (ZTE)
	R1-161908 (Mediatek)
	R1-161924 (Panasonic)
	R1-161939 (Qualcomm)
	R1- 161970 (LGE)
	
	

	NPRB or Rate matched size
	1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16
	1 to 36 for lowest MCS
Number decreases for higher MCS
	LTE 's {1,2,4,7} is mapped to {1,2,4,8}
	1,2,3,4,5,6
	1,2,3,4,5,6,7,8
	1,2,3,4,5,8, 16
	TBS size of 16, 72, 328, 776

- All MCS levels of the different coverage classes
	1,2,3,4,5,6
	
	

	ITBS
	0,2,4,6,8 for multi-tone and 0 for pi/2 BPSK with new MCS
	0,1 for BPSK and 2,3,4,5,6,7,8,9,10 for QPSK
	0,1 for BPSK and 0,1,2,3,4,5 for QPSK
	0,2, 4,6,8 for RV0 and 4,6,7 for RV2
	0,1,3,5 for BPSK and 0,1,3,5,7,9, 11,12 for QPSK
	0,1,2,3,4,5,6,7,8 for QPSK. BPSK is twice of resource assignment of QPSK.
	
	0,1,2,3,4 for BPSK and 0,1,2,3,4,5,6,7,8 for QPSK
	
	



Our thinking is following.
· For Pi/2 BPSK single tone,
· "NPRB or Rate matched size" of at least 1,2,3,4,5. FFS for 6,8, 
· ITBS is at least 0 and 1. FFS for 2,3,4,5 
· For Pi/4 QPSK single tone,
· "NPRB or Rate matched size" of at least 1,2,3,4,5. FFS for 6,8, 
· ITBS is at least 0, 2, 4, 6, 8. FFS for 1,3,5,7 
· For multi-tone,
· "NPRB or Rate matched size" of at least 1,2,3,4,5. FFS for 6,8, 
· ITBS is at least 0, 2, 4, 6, 8. FFS for 1,3,5,7 
· MCS/TBS table for multi-tone and single tone can be separated regardling ITBS.
· Joint coding of "NPRB or Rate matched size", " ITBS ", "Pi/2 BPSK or Pi/4 QPSK switching" and RV (if supported)


