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1 Introduction

This contribution discusses the ambiguity on adjusting UL CWS when multiple different NDI values occur for the HARQ ID of the reference subframe, and clarifies the valid NDI value for UL CWS adjustment in 36.213 [1].
2 Discussion
In R14 eLAA, the UL CWS for a Cat.4 UL transmission is adjusted based on the NDI value for the HARQ ID in reference subframe, HARQ_ID_ref. However, as per the description of the current specification, the NDI value for HARQ_ID_ref may not always correspond to the HARQ-ACK status for the TB in the reference subframe. As the reference subframe is the 1st subframe of the latest Cat.4 UL burst with at least 3ms before the received UL grant, there may occur a Cat.2 UL burst scheduled with HARQ_ID_ref between the reference subframe and the next Cat.4 UL burst. When the UE is adjusting the CWS for the next Cat.4 UL burst, it has received two UL grants including HARQ_ID_ref, one for scheduling the Cat.2 UL burst, and the other for scheduling the next Cat.4 UL burst. The NDI value in the second UL grant for indicating the HARQ-ACK of the Cat.2 UL transmission may be mistakenly used for adjusting the CWS, and therefore leads to incorrect CWS adjustment.
E.g., as shown in Figure 1, when the UE is adjusting the CWS for the Cat.4 UL burst in subframe n+16, it selects the reference subframe as the 1st subframe of the previous Cat.4 UL burst, i.e. subframe n, where the HARQ_ID_ref is H0. But after the reference subframe, the eNB schedules a Cat.2 UL burst starting at n+8 with the same HARQ ID H0. If the TB in subframe n is incorrectly decoded and the TB in subframe n+8 is correctly decoded, the UE receives two NDI values corresponding to H0, where the first is non-toggled (for UL-SCH in n) and the second is toggled (for UL-SCH in n+8). As per the current specification, the UE can reset the CWS to the minimum value since it receives a toggled NDI corresponding to H0, even if the UL-SCH in the reference subframe is not correctly decoded. Obviously such behavior is not compliant with the CWS adjustment principle and may lead to unfair co-existence.
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Figure 1: UL CWS adjustment based on incorrect NDI value
To correct the description for CWS adjustment, we can clarify the valid NDI value for the reference subframe is the NDI received in the earliest UL grant that carries the HARQ_ID_ref after the reference subframe.
Proposal: The NDI value received in the earliest UL grant including HARQ_ID_ref after n_ref+3 is used for UL CWS adjustment.
3 Conclusion
In this contribution, the ambiguity on the NDI value determination on current version of specification is discussed. Based on the discussion, it is proposed:

Proposal: The NDI value received in the earliest UL grant including HARQ_ID_ref after n_ref+3 is used for UL CWS adjustment.
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Appendix
****************************Start of Text Proposal******************************
15.2.2
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 15.2.1.1, using the following procedure

-
if the NDI value for at least one HARQ process associated with HARQ_ID_ref is toggled, 

-
for every priority class
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otherwise, increase 
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 for every priority class 
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to the next higher allowed value; 

HARQ_ID_ref is the HARQ process ID of UL-SCH in reference subframe 
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. The NDI value is indicated by the earliest UL grant including HARQ_ID_ref that is received after 
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+3. The reference subframe 
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 is determined as follows

-
If the UE receives an UL grant in subframe 
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, subframe 
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is the most recent subframe before subframe 
[image: image14.wmf]3

-

g

n

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 
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, reference subframe 
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 is subframe 
[image: image18.wmf]0

n

,

-
otherwise, reference subframe 
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The UE may keep the value of 
[image: image21.wmf]p

CW

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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 is selected by UE from the set of values {1, 2, …,8} for each priority class 
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****************************End of Text Proposal******************************
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