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1. Introduction

In Kansas City, the following was agreed regarding signalling of TBS=0 for DCI Format 2. 
· In PDCCH format 2, use TBSx = 0 to indicate single codeword transmission. (1CW transmission using two layers is not the scope of the discussion)

· Continue discussion on 

· whether x = 1, x = 2, or x = either of 1 or 2

· which code point(s) of (TBS1, TBS2) is(are) used to indicate TBSx = 0. 

The TBS=0 question was also raised on the reflector with regards to the CR on the item number [53/8] DL signalling of precoding information. The question regarding how codeword enabled/disabled is signaled is still an open issue. Three options have been proposed so far for signaling codeword disabling - 
Option 1. Setting MCS=0: reserves one row in the TBS table.
Option 2. Setting MCS=0 and RV=1: the lowest code rate in conjunction with the last redundancy version is reserved, see R1-082079. 
Option 3. Setting MCS=29 (one of the reserved entries) and toggle the NDI and set RV=0: 
Table 1 summarizes ‘TBS=0’ signaling methods given below.

Table 1 – ‘TBS=0’ signal method triggers and restrictions (see Appendix for details)
	Options
	Trigger for ‘TBS=0’
	Scheduling Restriction

	1
	MCS0   
	 - Cannot use TBS in 1st row of TBS/MCS table

	2
	MCS0, RV=1 
	-  Cannot use 1st row of TBS table with RV=1

	3
	MCS29, toggle NDI once and set RV=0
	 - None 


Options 1 and 2 prohibit valid MCS/RV/TBS combinations that a scheduler uses for normal operation and instead these combinations are reinterpreted in the scheduler to indicate TBS=0. In particular, scheduler design becomes complicated because certain valid MCS/RV/TBS combinations with one DCI format are now considered invalid with DCI Format 2. 

On the other hand, Option 3 uses a normally unsupported scheduling grant (SG) combination to enable TBS=0 signaling. Signaling is robust even if the trigger is missed. Since MCS=29 is reserved for retransmission purposes while toggling NDI means a first transmission, when a UE receives a SG with MCS29 and NDI toggled, it interprets the forbidden state as an implicit indication of TBS=0. (See R1-082083.) For additional consistency, the RV field can be also be fixed to 0 when TBS=0 is signaled. Thus, Option 3 can support the desired operation with no scheduler restrictions. 
2. Conclusions 

It is proposed to adopt Option 3 for codeword disabling in DCI Format 2.
· TBSx = 0 is signaled by setting MCSx=29, NDIx toggled and RVx =0. On subsequent SG, NDIx is not toggled again.
3. References
[1] TS36.211 version 8.2.0
[2] R1-082083, “‘TBS=0’ Signalling,” Motorola
[3] R1-082079, “PDCCH contents and format,” Panasonic
Appendix 
Option 1. eNB signals UE to receive one CW on PDSCH by signaling ‘TBS=0’

 ‘TBS=0’ is signaled to UE via a SG (i.e. PDCCH with DCI format 2)

· To signal ‘TBS=0’ SG indicates MCS0 in MCS field for completed codeword

· TBS in first row in 29x110 TBS/MCS table are blocked from use for DCI format 2

Option 2. DCI Format 2: An eNB signals UE to receive one CW on PDSCH by signaling ‘TBS=0’

 ‘TBS=0’ is signaled to UE via a SG (i.e. PDCCH with DCI format 2)

· To signal ‘TBS=0’ SG indicates #RBs=1 & MCS29 for completed CW

· Resource allocation from previous SG is used when ‘TBS=0’
· TBS in the first row (MCS0) with RV=1 is unnecessarily blocked leading to unnecessary complications in scheduler design.
Option 3.  An eNB signals a UE to receive one CW on a PDSCH by signaling ‘TBS=0’.

‘TBS=0’ is signaled to UE via a SG (i.e. PDCCH with DCI format 2)

· To signal ‘TBS=0’ SG has toggled its NDI bit & MCS29 for completed codeword
· On rcv NDI toggled, MCS=29 and RV=0, UE knows there is no previous TBS (NDI was toggled) to use hence interprets it as ‘TBS=0’. Additional consistency check be added by reserving RV=0 for signaling here. 
· Note on subsequent SG, NDI is not toggled again.
· No TBS entry in table is blocked from use on DCI format 2
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Figure 1. Signaling TBS=0 on the DCI Format 2 using Option 3. 
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