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1. Introduction

In R1-081682 it was proposed to signal ‘TBS=0’ to a UE in its PDCCH with DCI format 0 to cause the UE to report ‘CQI only’ on the PUSCH (i.e. report CQI or CQI/PMI/RI but no data) and to signal ‘TBS=0’ to a UE in its PDCCH with DCI format 2 to indicate when only a single code word (CW) is scheduled on the PDSCH instead of indicating this by using the ‘number of layers’ 2-bit field.  Three ways of signalling ‘TBS=0’ on DCI format 0 and 2 are discussed.  
2. Methods for signaling ‘TBS=0’

One approach for signaling ‘TBS = 0’ in both uplink (UL) and downlink (DL) is to use the three reserved MCS indices (MCS29, MCS30 and MCS31) and the NDI bit. From Sorrento it was agreed to have three reserved entries with mapping defined as:

· DL: (MCS29, MCS30, MCS31) ( (QPSK,16QAM, 64QAM) and use TBS from previous Tx 

· UL: (MCS29, MCS30, MCS31) ( (RV=1,RV=2, RV=3)  and use TBS from previous Tx 

Table 1 summarizes ‘TBS=0’ signaling methods given below.

Table 1 – ‘TBS=0’ signal method triggers and restrictions

	Method
	Trigger for ‘TBS=0’
	Scheduling Restriction

	1
	MCS0   [7]
	 - Cannot use TBS in 1st row of 29x110 TBS/MCS table

	2
	MCS29, #RB=1
	 - Must use previous tx RB alloc. (format 2) when ‘TBS=0’
 - Must use 1 RB allocation (format 0) when ‘TBS=0’
 - Cannot use 1 RB allocation on retransmission when MCS29 indicated with either DCI format 0 or 2.

	3
	MCS29, toggle NDI
	 - None; For DCI format 0 and 2.

	4
	MCS0, RV=1   [13]
	- Only eliminate 1st row if RV=1, For DCI format 2 only

	5
	MCS29, CQI bit   [13]
	- For DCI format 0 only


3. DCI Format 2: 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 terminate a CW, the SG has toggled its NDI bit & to signal ‘TBS=0’, MCS29 is signaled in the terminated CW’s MCS field.
· On rcv toggled NDI, UE flushes corresponding HARQ rx buffer, and CW is terminated. 

· On rcv MCS=29, UE knows there is no previous TBS (NDI was toggled) to use hence interprets it as ‘TBS=0’. 

· Note on subsequent SG for the remaining codeword, NDI is not toggled again.
· No TBS entry in table is blocked from use on DCI format 2
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 empty/terminated CW
· Resource allocation from previous SG is used when ‘TBS=0’
· Cannot use 1RB allocation on DCI format 2 for retransmissions when MCS29 is indicated
1. DCI Format 2; 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
3. DCI Format 0: eNB signals UE to report ‘CQI only’  on PUSCH (no data) by signaling ‘TBS=0’
‘TBS=0’ is signaled to UE via a SG (i.e. PDCCH with DCI format 0)
· To terminate a codeword SG has toggled NDI bit & to signal ‘TBS=0’, MCS29 is signaled.
· On receiving toggled NDI, UE flushes its HARQ transmit buffer. 

· On also receiving MCS=29, UE knows it is to transmit a new TB (NDI was toggled) and hence interprets it as ‘TBS=0’.  
· No TBS entry of table is blocked from use on DCI format 0.
· UE can be signaled arbitrary #RBs and MCS/TBS (but likely it will just use 1RB with QPSK modulation)

2. DCI Format 0:  eNB signals UE to report ‘CQI only’ on PUSCH (no data) by signaling ‘TBS=0’
‘TBS=0’ is signaled to UE via a SG (i.e. PDCCH with DCI format 0)

· To signal ‘TBS=0’ SG indicates #RBs=1 & MCS29  
· UE knows to use single RB and QPSK modulation for ‘CQI only’ transmission

· Cannot use 1RB allocation on DCI format 0 for retransmissions when MCS29 is indicated

1. DCI Format 0: eNB signals UE to report ‘CQI only’ on PUSCH (no data) by signaling ‘TBS=0’
‘TBS=0’ is signaled to UE via a SG (i.e. PDCCH with DCI format 0)

· To signal ‘TBS=0’ SG indicates MCS0  

· UE can be signaled arbitrary #RBs and MCS/TBS (but likely it will just use 1RB with QPSK modulation)

· TBS in first row in 29x110 TBS/MCS table are blocked from use for DCI format 0
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