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1 Introduction

In RAN1 #82 meeting, the discussion of CW adjustments based on HARQ-ACK feedback had been started [1]. Through the email discussion [82-08], the following possible agreement has been reached [2]. In option 1 and 2 of [2], the HARQ-ACK feedback values corresponding to the latest DL subframe or the first DL subframe of the latest DL transmission burst would be considered. In this contribution, suitable single subframe for adjusting CW size considering collision types of LAA transmission burst will be discussed.
	For CWS adjustment based on HARQ-ACKs, the considered set of HARQ-ACK feedback values is defined as the following:

· HARQ-ACK values candidate set: The set of HARQ-ACK feedback values considered for adapting the contention window size correspond to the HARQ-ACKs that are decoded and available at the time when the contention window size (CWS) is determined.

The following options are considered for adapting the CWS based on the set of considered HARQ-ACK feedback values:

· Option 1: The CWS is increased if all of the considered HARQ-ACK feedback values corresponding to a single subframe (e.g. the latest DL subframe or the first DL subframe of the latest DL transmission burst) are NACK. Otherwise, the CWS is reset to the minimum value.

· Option 2: The CWS in increased if at least one of the considered HARQ-ACK feedback values corresponding to a single subframe (e.g. the latest DL subframe or the first DL subframe of the latest DL transmission burst) is NACK. Otherwise, the CWS is reset to the minimum value.

· Option 3: The CWS is increased if at least Z% of the HARQ-ACK feedback values within a predefined window are NACK. Otherwise, the CWS is reset to the minimum value.

· FFS on timing and size of the window

In addition, the CWS is reset to the minimum value if at least one of the following conditions are met:

· Alt 1: if the maximum CWS is used for K consecutive eCCA for transmission e.g. K=1 or2 or 3. FFS on K

· Alt 2: if there has been no DL transmission by the eNB for a duration of at least T. FFS on T.

· FFS on other alternatives


2 Discussion on CW adjustment based on HARQ-ACK Feedback
Before discussion on CW adjustment, we might classify into two types of collisions in unlicensed band. 
The first type of collision results from the simultaneous transmissions from different devices (e.g. eNBs or Wi-Fi APs/STAs) after the end of previous transmission (Type1: Collision due to simultaneously transmission). The other type of collision would be happened in the middle of transmission due to the hidden node problem (Type 2: Collision due to hidden node problem). 
Examples of collision situation are shown in Figure 1. In the case of collision type 1, AP A and eNB can detect the other’s transmission because the received signal level would be above the defined detection threshold. However, the collision might occur when they have the same waiting time consisting of defer period and the back-off slots. The collision would be started from the initial signal (if it is introduced) or the first subframe in the LAA transmission burst.

In the case of collision type 2, each device can’t detect the other’s transmission because the received signal level would be below the defined detection threshold. The collision will happen within any subframe of LAA transmission burst.
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Figure 1 – Example on collision types [Type 1: Simultaneous transmission, Type 2: Hidden node problem]
Observation1: Causes of LAA DL transmission burst collisions could be classified into two types; simultaneous transmission and hidden node problem.
CWS adjustment is for reducing the collision probability. If LAA eNB would utilize the HARQ-ACK feedback for adjusting CW size, the proper subframe(s) corresponding to the received HARQ-ACK within LAA DL transmission burst should be considered. In the case of collision type 2, CW adjustment couldn’t solve the collision problem because the collision would be happened even though eNB increases the CW size. In order to avoid the type 2 collision, it might be considered to change the operating channel of LAA or use the robust MCS for transmission rather than CWS adjustment. 

In this perspective, it might be worth to consider the first DL subframe for CWS adjustment.
Proposal1: In the case of CW adjustment based on HARQ-ACK feedback, the first DL subframe of the latest DL transmission burst might be considered with higher priority.
3 Conclusion
In this contribution, we described CW adjustment based on HARQ-ACK feedback in LAA and provide following proposal based on related observation. 
Observation1: Causes of LAA DL transmission burst collisions could be classified into two types; simultaneous transmission and hidden node problem.
Proposal1: In the case of CW adjustment based on HARQ-ACK feedback, the first DL subframe of the latest DL transmission burst might be considered with higher priority.
4 References
[1] “Draft Minutes report RAN1#82”, Aug. 2015.
[2] R1-154959, “WF on CW adjustment based on HARQ-ACK feedback”, Sep. 2015.
- 3/3 -

