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1. Spatial bundling in AUL-DFI
In RAN1#92 meeting, there was an agreement for AUL-DFI that has not been reflected yet.
	Agreement:
If scheduled UL is configured with TM2, and AUL with TM1, spatial bundling is used for the AUL-DFI HARQ-ACK corresponding to the HARQ processes not configured for AUL


It is necessary to clarify about spatial bundling of HARQ-ACK for the scheduled UL configured with TM2 in the AUL-DFI. It is noted that the purpose of conveying the HARQ-ACK corresponding to the HARQ process not configured for AUL is only for CWS adjustment procedure of UE (i.e., not for HARQ procedure). 
According to Rel-14 eLAA CWS adjustment procedure, if NDI of at least one of two codewords corresponding to CWS reference subframe is toggled, CWS for all priority class is reset. However, if HARQ-ACK spatial bundling for CWS reference subframe is performed with logical AND operation, CWS can be reset only if whole codewords corresponding to CWS reference subframe are successfully received at eNB. Therefore, in order to align CWS adjustment procedure, we propose that HARQ-ACKs for each codeword are spatially bundled by logical OR operation in case scheduled UL is configured with TM2. In other words, if either codeword is ACK, it is spatial bundled with 1 bit ACK by performing logical OR operation and included in AUL-DFI. 
Proposal 1: Reflect the above missing agreement by applying logical OR operation for spatial bundling of the HARQ-ACKs corresponding to the HARQ process not configured for AUL.
--------------------------------Start of Text Proposal for 37.213 -------------------------------------

4.2.2
Contention window adjustment procedure

If the UE transmits transmissions using Type 1 channel access procedure that are associated with channel access priority class 
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on a carrier, the UE maintains the contention window value 
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 and adjusts 
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 for those transmissions before step 1 of the procedure described in sub clause 4.2.1.1, using the following procedure

· If the UE receives an UL grant or an AUL-DFI, the contention window size for all the priority classes is adjusted as following:

-
If the NDI value for at least one HARQ process associated with HARQ_ID_ref is toggled, or if the HARQ-ACK value(s) for at least one of the HARQ processes associated with HARQ_ID_ref received in the earliest AUL-DFI after 
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+3 indicates ACK. 

-
For every priority class
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Otherwise, increase 
[image: image7.wmf]p

CW

 for every priority class 
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to the next higher allowed value; 

· If there exist one or more previous transmissions {
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} using Type 1 channel access procedure, from the start subframe(s) of the previous transmission(s) of which, N or more subframes have elapsed and neither UL grant nor AUL-DFI was received, where N = max (Contention Window Size adjustment timer X, 
[image: image11.wmf]i

T

 burst length+1) if X > 0 and N = 0 otherwise, for each transmission 
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 is adjusted as following:

· increase 
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 for every priority class 
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 to the next higher allowed value;

· The 
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 is adjusted once
· Else if the UE transmits transmissions using Type 1 channel access procedure before N subframes have elapsed from the start of previous UL transmission burst using Type 1 channel access procedure and neither UL grant nor AUL-DFI is received, 

· the 
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 is unchanged.
· If the UE receives an UL grant or an AUL-DFI indicates feedback for one or more previous transmissions {
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} using Type 1 channel access procedure, from the start subframe(s) of the previous transmission(s) of which, N or more subframes have elapsed and neither UL grant nor AUL-DFI was received, where N = max (Contention Window Size adjustment timer X, 
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 burst length+1) if X > 0 and N = 0 otherwise, the UE may recompute 
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 as follows: 
· The UE reverts 
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 to the value used to transmit at 
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 using Type 1 channel access procedure.
· The UE updates 
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 sequentially in the order of the transmission {
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· If the NDI value for at least one HARQ process associated with HARQ_ID_ref' is toggled, or if the HARQ-ACK value(s) for at least one of the HARQ processes associated with HARQ_ID_ref' received in the earliest AUL-DFI after 
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+3 indicates ACK. 

· fFor every priority class
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· oOtherwise, increase 
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 for every priority class 
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to the next higher allowed value

· If the UE transmits transmissions using Type 1 channel access procedure before N subframes have elapsed from the start of previous UL transmission burst using Type 1 channel access procedure and neither UL grant nor AUL-DFI is received, 

· 
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 is unchanged.
HARQ_ID_ref is the HARQ process ID of UL-SCH in reference subframe 
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. The reference subframe 
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 is determined as follows

-
If the UE receives an UL grant or an AUL-DFI in subframe 
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, subframe 
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is the most recent subframe before subframe 
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 in which the UE has transmitted UL-SCH using Type 1 channel access procedure. 

-
If the UE transmits transmissions including UL-SCH without gaps starting with subframe 
[image: image38.wmf]0

n

and in subframes 
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 and the UL-SCH in subframe 
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 is not PUSCH Mode 1 that starts in the second slot of the subframe, reference subframe 
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 is subframe 
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If the UE transmits transmissions including PUSCH Mode 1 without gaps starting with second slot of subframe 
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 and in subframes 
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 and the, reference subframe 
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 is subframe 
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 and 
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otherwise, reference subframe 
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 is subframe 
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HARQ_ID_ref' is the HARQ process ID of UL-SCH in reference subframe 
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. The reference subframe 
[image: image51.wmf]Ti

n

 is determined as the start subframe of a transmission 
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 using Type 1 channel access procedure and of which, N subframes have elapsed and neither UL grant nor AUL-DFI was received.

If the AUL-DFI with format 0A is indicated to a UE that is activated with AUL transmission and transmission mode 2 is configured for the UE for grant-based uplink transmissions, the spatial HARQ-ACK bundling should be performed by logical OR operation across multiple codewords for the HARQ process not configured for autonomous UL transmission.
If 
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 changes during an ongoing channel access procedure, the UE shall draw a counter 
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 and applies it to the ongoing channel access procedure. 
The UE may keep the value of 
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unchanged for every priority class
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, if the UE scheduled to transmit transmissions without gaps including PUSCH in a set subframes 
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using Type 1 channel access procedure, and if the UE is not able to transmit any transmission including PUSCH in the set of subframes.

The UE may keep the value of 
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 for every priority class
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 the same as that for the last scheduled transmission including PUSCH using Type 1 channel access procedure, if the reference subframe for the last scheduled transmission is also 
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, the next higher allowed value for adjusting 
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 is consecutively used 
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 times for generation of 
[image: image66.wmf]init

N

,
[image: image67.wmf]p

CW

 is reset to 
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 only for that priority class 
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 is selected by UE from the set of values {1, 2, …,8} for each priority class 
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< Unchanged parts are omitted >
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