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Introduction 
The objective of this email discussion is to discuss and collect views on various remaining issues on AUL channel access. The email discussion is until November 15th, 2017. The issues for discussion are described in details in Section II.  
Discussions on AUL channel access mechanism
AUL within eNB acquired MCOT
In RAN1 #90, it was agreed to choose one option among the two options, as copied below, regarding the allowance of AUL within eNB acquired MCOT [1]. 

	RAN1 #90 (R1-1715191 [2], which was agreed.)	

	One of the following options will be chosen:
· Option 1: Autonomous Uplink in FeLAA shall not use Type 2 channel access (25us LBT) as a part of a shared COT acquired by the eNB. 
· Option 2: The eNodeB may allow AUL within the eNodeB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH. 
· All UL subframes indicated with C-PDCCH within a single eNodeB acquired shared COT are contiguous*
· AUL transmissions of a UE within the shared COT are contiguous*
· Autonomous Uplink in FeLAA uses Type 2 channel access (25us LBT)
· An AUL transmission started within the subframes belonging to the UL subframes indicated with C-PDCCH shall not continue beyond the last indicated UL subframe
· DL-UL-DL switch is not allowed within a single COT
· All subframes (both scheduled and AUL) belonging to the UL subframes indicated with C-PDCCH are counted towards eNodeB COT, irrespective of whether an UL transmission occurs or not
· FFS: CW update at the eNB when there is no PDSCH transmission in the COT 
* Short gaps (up to 2, FFS 3 symbols) between subframes are allowed similarly as in (e)LAA


In the following, it is proposed to choose Option 2 as it was seen to be a majority view during the discussions in RAN1 #90. 

Proposal 1 for email discussion: 
· Option 2 in R1-1715191 is chosen. 

	Company
	Views

	Intel Corporation
	Option 2 will allow more chances for AUL transmission. The eNB can acquire MCOT to facilitate the AUL transmissions. However, when we allow the AUL transmission within eNB acquired MCOT, it needs to be discussed how to avoid collisions with SUL transmission. 

	Broadcom
	The intent for introducing a shared and paused COT for Release 14 LAA and also in ETSI-BRAN was to only account for the grant-to-transmission delay in scheduled UL. So, in theory a shared and paused COT should not be used for AUL. However, we are ok with Option 2 for AUL as long as fair coexistence aspects are considered for the remaining questions.
The following must be considered to ensure that the UE transmits data of the appropriate priority class in the shared COT. In this case, since there is no explicit grant from the eNB, it is for the AUL UE to ensure that the LBT priority class to traffic type map and the corresponding traffic multiplexing rules are followed (as is the case for Type 1 AUL channel access).  The conditions are as follows:
· For autonomous UL transmission based on 25 us LBT, the channel access priority class is indicated by the eNB.
· The UE will use the LBT priority class to traffic type mapping defined for LAA Rel-13 [36.300 section 5.7.1]
· The multiplexing of data by the UE shall follow the corresponding eNB operation when transmitting DL data in a COT as specified in LAA Rel-13 [36.300 section 5.7.2]

	Huawei, HiSilicon
	Option 2 is preferred to achieve larger probability of AUL UE to access the channel. The AUL UE could use later starting position and drop the last symbol when transmitting within the DL MCOT to guarantee higher priority to SUL.

	LG
	Option 2

	Ericsson
	Option 2 can be supported. The reception of the C-PDCCH in this case can be interpreted as converting the AUL transmission to a scheduled transmission. 

	Nokia, NSB
	Option 2

	Samsung
	Option 2

	Lenovo, Motorola Mobility
	Option 2

	Qualcomm
	Option 2 

	WILUS
	Option 2



Summary of the discussion on Proposal 1:
Ten companies shared their views. Nine companies supported Option 2 and one company supported Option 2 with additional conditions. Therefore, the following possible agreement is derived.

Possible Agreement: 
· Option 2 in R1-1715191 is chosen. 
· FFS: LBT priority class indication in C-PDCCH and potential UE traffic multiplexing rule.

The following discussion is subject to the above Proposal 1. Consider that AUL is allowed within an eNB acquired MCOT. Then, it is necessary and important to discuss how to avoid possible collisions with SUL, if any. The following proposal is to introduce AUL-specific PUSCH start offset to avoid colliding with SUL.

Proposal 2 for email discussion: 
· When a UE is configured for AUL mode, the UE is configured with AUL-specific PUSCH start offset for AUL transmission within an MCOT obtained by eNB. 
· FFS: Possible values for AUL-specific PUSCH start offset

	Company
	Views

	Intel Corporation
	We think that having AUL-specific PUSCH start offset is necessary to avoid possible collisions with SUL, if AUL transmissions within an eNB acquired MCOT is allowed. 

	Huawei, HiSilicon
	Agree. This UE-specific offset could be later than possible SUL starting point, e.g. 25us.

	LG
	In general, we are fine with this proposal. However, I don’t think it is necessary to restrict this proposal within eNB’s COT.

	Ericsson
	Agree with the proposal.

	Nokia, NSB
	Agree with the proposal

	Lenovo, Motorola Mobility
	Fine with proposal 2.

	Qualcomm
	Agree with the proposal to have AUL specific PUSCH offset. Can be further discussed whether these offsets are different for the case of full RB allocation vs. partial RB allocation (where other, possibly AUL UEs) may also contend.

	WILUS
	We are fine with proposal 2, but I’m also wondering why it is restricted within an MCOT obtained by eNB.



Summary of the discussion on Proposal 2:
Eight companies shared their views, and all the companies unanimously supported Proposal 2. Two companies had a comment that Proposal 2 does not need to be restricted to the case where AUL transmission occurs within an MCOT obtained by eNB. One company had additional suggestion to have separate offset values for full RB allocation and partial RB allocation. Based on the companies’ views and by taking into account additional comments/suggestions, the following possible agreement is derived. 

Possible Agreement: 
· When a UE is configured for AUL mode, the UE is configured with AUL-specific PUSCH start offset.
· FFS: Whether the offset is applied only for AUL transmission within an MCOT obtained by eNB or not.
· [bookmark: _GoBack]FFS: Whether to have separate offset values for full RB allocation and partial RB allocation or not.
· FFS: Possible values for AUL-specific PUSCH start offset

CW update for AUL
Related agreements from RAN1 #90 for the discussion in this section is copied below. 

	RAN1 #90 (R1-1715191 [2], which was agreed.)	

	· Autonomous Uplink (AUL) in FeLAA shall always use Type 1 Channel access (Cat4 LBT) to acquire the channel outside of the eNodeB acquired COT
· For autonomous UL transmission based on CAT4 LBT, the channel access priority class is determined by the UE.
· The priority class of the CAT4 LBT shall follow LBT priority class to traffic type mapping defined for LAA Rel-13 [36.300 section 5.7.1]
· The multiplexing of data by the UE shall follow the corresponding eNB operation when transmitting DL data in a COT as specified in LAA Rel-13 [36.300 section 5.7.2]
· The parameters of the CAT4 LBT shall be the same as those defined for Uplink Type 1 Channel access for eLAA [36.213, Table 15.2.1-1].
· UE CW update procedure is the same as defined for Uplink Type 1 Channel access for eLAA [36.213, Section 15.2.2], except for possible availability of explicit HARQ feedback
· FFS: UE CW update based on HARQ feedback
· Additionally, a common UE CW is maintained for scheduled UL and AUL
· FFS: AUL and SUL transmissions occurring back-to-back,  


Subsequent to the above proposal, RAN1 discussed CW update mechanism for AUL during RAN1 #90b and some discussion points were captured in [3].
The following proposal is regarding the definition of CW update reference subframe for SUL/AUL, which is a straightforward extension of Rel-14 eLAA mechanism. 

Proposal 3 for email discussion: 
· The reference subframe is the first subframe of the most recent UL (SUL/AUL) burst of contiguous subframes that is transmitted after performing a category 4 LBT procedure with the following timing:
· At least 4 subframes prior to a UL grant reception or an AUL Downlink feedback information 
· The HARQ ID of the reference subframe is HARQ_ID_ref.

	Company
	Views

	Intel Corporation
	It was agreed in RAN1 #90 that UE CW update procedure is the same as defined for Uplink Type 1 Channel access for eLAA [36.213, Section 15.2.2], except for possible availability of explicit HARQ feedback. Thus, it is reasonable to align the definition of CW update reference subframe between SUL and AUL.

	Broadcom
	We agree to proposal 3.

	Huawei, HiSilicon
	Agree

	LG
	Generally fine with this proposal. However, we may need to add FFS for Mode 1 transmission since both of Mode 1 UL initial partial subframe and following subframe can be defined as reference subframe.

	Ericsson
	Agree

	Nokia, NSB
	Agree

	Samsung
	Agree with LG.

	Lenovo, Motorola Mobility
	Fine with proposal 3

	Qualcomm
	Agree with the proposal to align the reference subframe definition with scheduled UL

	WILUS
	Fine with this proposal 3. But as LG mentioned, it needs FFS for the case that the first subframe of the most recent UL burst is partial subframe as SUL and it seems beneficial that the reference subframe for CW update for both SUL and AUL should be aligned.



Summary of the discussion on Proposal 3:
Ten companies shared their views, and all the companies unanimously supported Proposal 3. It was pointed out that the Mode 1 partial subframe transmission needs to be left as FFS since it is currently under discussion. Therefore, the following conclusion is made. 

Possible Agreement: 
· The reference subframe is the first subframe of the most recent UL (SUL/AUL) burst of contiguous subframes that is transmitted after performing a category 4 LBT procedure with the following timing:
· At least 4 subframes prior to a UL grant reception or an AUL Downlink feedback information 
· HARQ_ID_ref is the HARQ ID of the reference subframe.

The following proposal is regarding the CWS adaptation, i.e., increase/reset, with AUL transmission. 

Proposal 4 for email discussion: 
· The contention window size at the UE is reset for all the priority classes if: 
· A UL grant is received and the NDI bit for at least one of the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref is toggled ; OR
· An AUL Downlink feedback information is received and indicates ACK for at least one of the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref
· The contention window size of all priority classes at the UE is increased to the next higher value if:
· A UL grant is received and the NDI bit of the active HARQ processes of HARQ_ID_ref is not toggled ; OR
· A UL grant is received and does not schedule HARQ_ID_ref; OR
· An AUL Downlink feedback information is received and indicates NACK for the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref; OR
· A Category 4 LBT UL (SUL/AUL) transmission is initiated at least N subframes after the start of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between.
· FFS: the exact value N
· The CWS is reset to the minimum value if the maximum CWS is used for K consecutive LBT attempts for transmission only for the priority class for which maximum CWS is used for K consecutive LBT attempts. 
· K is selected by UE implementation from the set of values from (1, …,8).

	Company
	Views

	Intel Corporation
	The CWS reset rules are reasonable in the sense that they are straightforward extension from Rel-14 eLAA CWS reset criteria. 
An additional criterion for CWS increase, i.e., the fourth rule, is well motivated, as CWS may be not updated in the absence of HARQ ACK feedback. The discussion on the exact value of N is separated in order to first make a progress on the overall CWS adaptation mechanism.

	Broadcom
	1. The value of N is intrinsic to the AUL contention window adaptation procedure for the following reasons:
a. In principle any Category 4 LBT that begins a new COT should use a contention window size that captures the result of the transmissions in the previous COT that started with Category 4 LBT. The purpose of this scheme is twofold: a) a transmitting node reacts to congestion/collision in the channel that may have caused a packet error close to the occurrence of such congestion/collision by potentially delaying channel access by choosing a longer contention window; and b) if there are no such collision/congestion the transmitting node gets to access the channel faster by resetting its contention window.  
b. This is also mandated by the ETSI BRAN regulation EN 301 893 (section 4.2.7.2.3.6)
c. Wi-Fi also implements the same mechanism.
d. Given the above, LAA must also follow the same mechanism. However, due to the minimum 4 subframe feedback delay in LAA, contention window update for eLAA UL was allowed a margin of 4 subframes i.e. the contention window update for the current UL CAT4 LBT procedure was allowed to be updated based on transmissions of the first subframe of a previous COT as long as the first subframe was transmitted 4 subframes prior to the UL grant reception. However, this does not confirm to the ETSI-BRAN specification.
e. LAA AUL must also follow the same CAT4 LBT procedure as in eLAA. Also, this has already been agreed in RAN1#90 “UE CW update procedure is the same as defined for Uplink Type 1 Channel access for eLAA [36.213, Section 15.2.2], except for possible availability of explicit HARQ feedback”.
f. Hence, if a AUL CAT4 procedure is started at least 4 subframes after the start of a previous CAT4 LBT transmission (AUL or SUL), it must either update the contention window based on the previous CAT4 LBT transmission or if not, it must use the next higher value of the contention window. This provides the same 4 subframe window to the LAA eNB for transmission of feedback as for eLAA.
g. In order to account for processing delay at the UE, we can consider a further margin of 1 or 2 subframes i.e. N = (4 + {1,2}) subframes. Please note that such a margin is not permitted by ETSI-BRAN and also risks being unfair to co-channel Wi-Fi which will update its contention window after every transmission in a COT that started with CAT4 LBT.
h. In our view, any value of N longer than (4+{1,2}) cannot be justified in terms of a) the principle of fair channel access; b) the already existing agreement from RAN1#90 to make the AUL contention window update procedure to be the same as eLAA; and c) Regulations.
i. Given the above, we strongly prefer to include the value of N in any agreement on AUL contention window adaptation procedure.   

	Huawei, HiSilicon
	Basically agree. But some details need FFS. 
One point is the CWS double based on no A/N reception . 
1. The timer should be starting at n+4 where n is the starting SF of the previous UL burst. Even if the UE receives UL grant of DFI between n and n+3, it is not valid A/N feedback for the UL burst.
2. It needs to specify the behavior if there is no UL grant or DFI reception but the timer does not expire. E.g., the CWS is unchanged under this case.
3.  CWS double based on no A/N reception only applies for AUL CWS update. If the UL transmission is SUL, the CWS should be updated based on the UL grant scheduling this SUL.
Following is the suggested modification:
The contention window size of all priority classes at the UE is increased to the next higher value if:
……
- A Category 4 LBT UL (SUL/AUL) AUL transmission is initiated at least N subframes after the start subframe k of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between after k+4.
The contention window size of all priority classes at the UE is unchanged if:
- A Category 4 LBT AUL transmission is initiated within N subframes after the start subframe k of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information after k+4, or the AUL transmission starts no later than k+4.
The other point is for the CWS update based on reception of AUL-DFI, it is not clearly mentioned which AUL-DFI the UE will take into account if more than one AUL-DFI is received. In this case, the first is valid A/N and followings are default value, e.g., NACK. The CWS will be updated based on the first A/N.

	LG
	Some comments for the conditions to increase CWS:
· NACK information in AUL-DFI corresponding to HARQ ID for SUL but configured for AUL should not be used for CWS update since SUL retransmission cannot be triggered by AUL-DFI.
· For the bullet “A Category 4 LBT UL (SUL/AUL) transmission is initiated at least N subframes after the start of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between.”, we need to clarify the intention. For example with N=8, UE transmits AUL at subframes n, n+10, n+15 without any reception of UL grant or AUL-DFI in between. In subframe n+10, UE will increase CWS. But, will UE additionally increase CWS for AUL in subframe n+15?

	Ericsson
	We are OK with the proposal in general. We propose to consider replacing: 
· A Category 4 LBT UL (SUL/AUL) transmission is initiated at least N subframes after the start of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between.

by: 
· A Category 4 LBT UL (SUL/AUL) transmission is initiated N subframes after the end of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between.

Where N can be 4. The thinking here is to account for the processing delay to obtain the feedback of the last subframe. So that the eNB collects the feedback for all subframes in one AUL-DFI instead of splitting the feedback over multiple AUL-DFIs each occupying 1ms. Alternatively, if the original proposal is applied, the eNB would send the feedback as soon as it is available, meaning that if UL transmits for 5 subframes from n to n+5, and eNB attempts at n+6 to send available feedback related for n+1/2 only to avoid unnecessary doubling of the CW at the UE, and remaining feedback is sent at a later time, which means occupying the channel for multiple subframes for the sole purpose of indicating feedback for one UL burst.
 
Another point to account for is: what happens if the UE double the CW due to absence of feedback and initiate a new COT, and: 
· shortly after initiating the LBT for the new COT, the UE receives the feedback 
· after transmitting the new COT, the UE receives positive feedback for the earlier COT (which was reference for the CW doubling), meaning that the earlier feedback was simply delayed. 


	Nokia, NSB
	Agree with the proposals in principle.

	Samsung
	Generally fine with this proposal and Intel’s view. At the same time, as commented by LG, it should be clarified whether/how A/N information for SUL carried in AUL-DFI is used for CWS update for SUL transmission (e.g. A/N information for SUL in AUL-DFI should not be used for CWS update for SUL transmission)

	Lenovo, Motorola Mobility
	In general fine with the proposal.
As for further details, a NACK received in the AUL-DFI should not lead to CWS updates if the UE was not expecting any feedback for that HARQ process. However a NACK for a HARQ process that is expected should be counted for CWS update even if the latest transmission was SUL (i.e. we don’t agree to LG/Samsung corresponding suggestions and we cannot follow their motivations).
As for the value of N, it would be good to clarify a possible relation or conflict with the value X in Q7 of [90b-LTE-20].

	Qualcomm
	Fine with the general proposal. Ok with Ericsson’s proposed modification. 

	WILUS
	Generally fine with this proposal. This proposal should be focused on CWS update for AUL transmission. It seems unnecessary to modify current CW update mechanism for SUL transmission except UL initial partial subframe case. So I would like to suggest as below by combining HW’s and Ericsson’s modification.
•	The contention window size of all priority classes at the UE is increased to the next higher value if:
    …
· A Category 4 LBT AUL transmission is initiated N subframes after the end of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between.
· FFS: the exact value N



After making progress on the basic principle on CWS adaptation mechanism through email discussion, it is encouraged to discuss on the exact value N in the next RAN1 91 meeting. 

Summary of the discussion on Proposal 4:
Ten companies shared their views, and all the companies agreed Proposal 4 in principle. The only controversial part of Proposal 4 is the fourth condition to increase the CWS, which is “A Category 4 LBT UL (SUL/AUL) transmission is initiated at least N subframes after the start of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between.” Since all companies showed their consensus on Proposal 4 except the quoted statement, the following possible agreement is made while leaving the quoted statement to a separate discussion. 

Possible Agreement: 
· The contention window size at the UE is reset for all the priority classes if: 
· A UL grant is received and the NDI bit for at least one of the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref is toggled ; OR
· An AUL Downlink feedback information is received and indicates ACK for at least one of the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref
· The contention window size of all priority classes at the UE is increased to the next higher value if:
· A UL grant is received and the NDI bit of the active HARQ processes of HARQ_ID_ref is not toggled ; OR
· A UL grant is received and does not schedule HARQ_ID_ref; OR
· An AUL DFI is received and indicates NACK for the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref; OR
· FFS: A CWS for category 4 LBT AUL transmission without the reception of any UL grant or AUL DFI after the previous Category 4 LBT UL(SUL/AUL) transmission.
· The CWS is reset to the minimum value if the maximum CWS is used for K consecutive LBT attempts for transmission only for the priority class for which maximum CWS is used for K consecutive LBT attempts. 
· K is selected by UE implementation from the set of values from (1, …,8).

About the FFS point in the above possible agreement, it has been identified that there are several aspects that needs further discussion and they are listed as follows:
·  When does the timer of initial value N starts counting down?
· Option 1) from the start of the previous Category 4 LBT transmission 
· Option 2) from fourth subframes after the start of the previous Category 4 LBT transmission 
· Option 3) from the end of the previous Category 4 LBT transmission
· When does the counter reset to initial value?
· If the UE starts Category 4 LBT before the expiration of the timer, what is the UE behavior when timer expires? 
Therefore, it is proposed to further discuss on the FFS point in the next RAN1#91 meeting with focus on addressing the above aspects.
Sharing AUL obtained MCOT with eNB
The ETSI BRAN harmonized standard allows the channel access initiating device to grant an authorization to one or more associated responding devices to transmit on the current operating channel [4]. With this, the eNB can share the MCOT obtained by an AUL UE. Therefore, the following proposal is made:

Proposal 5 for email discussion: 
· The channel occupancy obtained by AUL UE can be shared with eNB.
· FFS: detailed mechanism to enable MCOT sharing, including remaining COT signaling by AUL UE.
· FFS: LBT types to be used by eNB.

	Company
	Views

	Intel Corporation
	It is allowed by regulation that MCOT initialized with any UE can be shared with eNB. Thus, the above proposal is to confirm already allowed operation by regulation to be applicable for FeLAA AUL. The AUL UE can indicate the remaining channel occupancy time in the UCI. It is up to eNB on how to utilize it.   

	Broadcom
	1. The mechanism of a COT that is won by the eNB and then shared with UE(s) with a pause in between was allowed by ETSI-BRAN only to accommodate the grant-to-transmission delay in LAA, even though there is no equivalent procedure of sharing a COT with a pause in Wi-Fi.
2. Even when the shared/paused COT was allowed in LAA Release 14, it was ensured that the procedure is used only to overcome COT wastage that would otherwise happen due to the grant-to-transmission delay in LAA and not to provide aggressive channel access in other unrelated scenarios. For example, it was ensured that the eNB schedules contiguous UL transmissions within such a shared COT. The latter condition was put in order to not let the shared and paused COT be (mis)used for example to enable periodic UL VoIP transmissions with highest priority 25us LBT.
3. The ED threshold used in LBT depends on the maximum transmit power of the device. So, an eNB should not use a COT shared by the UE unless the maximum transmit power of the eNB is equal to or lower than the maximum transmit power of the UE. If this is not done, the UE will win the COT using a lower maximum transmit power and hence a higher ED threshold and then share it with an eNB that has a much higher maximum transmit power and hence would have normally used a lower ED threshold.
4. This procedure, if allowed without restrictions, can be misused in multiple other ways. Consider the following example: An LAA eNB can have many UEs under its control.  If such an eNB faces channel congestion around it causing it to increase its own Contention Window and wait longer, it can circumvent this procedure by making a UE that a) faces less congestion (the eNB is aware of the congestion observed by all its UEs and this information is communicated on the licensed channel); and b) potentially also has lower maximum transmit power, to win the channel with much higher probability and higher ED threshold and then hand over the COT to the eNB which it can use to transmit at a much higher maximum transmit power to all other UEs with only 25us LBT. Such a procedure will not be fair to co-channel Wi-Fi.  
5. Additionally, there is no grant-to-transmission delay if a UE shares its COT with an eNB. So, no pause can be allowed if the UE shares it COT with the eNB.

	Huawei, HiSilicon
	Agree. The ETSI BRAN regulation also supports such behavior. The remaining UL COT could be indicated to eNB by the new UCI. 
For transmission power and ED issue, we think that different from legacy LTE, the UL transmissions in eLAA/FeLAA are interlace based, which corresponding to large amount of PRBs. Moreover, full-bandwidth is a general configuration for AUL, so AUL UE is generally using maximum power as the eNB does for DL, and therefore the ED is generally the same as the eNB does for DL MCOT acquiring.
For the eNB serving multiple UEs, the eNB can share the UL MCOT from one of them. As AUL MCOT is acquired by AUL UE after Cat.4 LBT, it is symmetric procedure as DL MCOT sharing. So we think it is fair to other co-existing systems.
Although the data of DL is not scheduled by UL, the eNB needs to feedback AUL-DFI to UE, which is also at a delay of n+4, so it is due to the similar delay reason that eNB could use the shared UL MCOT to feedback the AUL-DFI.

	Ericsson
	We support the proposal.
1. EN 301 893 defines two device categories: initiating and responding devices. A UE that gains a COT may share this COT with the eNB. To do so, the UE must acquire the COT by a regular backoff/contention period, of course. There are no restrictions that a UE cannot be an initiating device. The EN 301 893 concept of an "initiating device" is independent of the device being an AP, a non-AP STA, a UE, or an eNB. Thereby, by EN 301 893 definition, a UE can share an MCOT. 
· The pause should be allowed to accommodate for the processing delay at the eNB for the received UL transmission that indicate the MCOT sharing information. 

2. The 802.11ax OBSS_PD-based spatial reuse operation also does not take into consideration that a STA may operate at 15 dBm and thereby may access the wireless medium at a 6 dB higher PD threshold than an AP operating at 21 dBm. Still, TXOP sharing (RD, Reverse Direction grant) is permitted under the rules of OBSS_PD-based spatial reuse operation. 

3. During last RAN1#90bis meeting, it was discussed that the UE shall double the contention window before a Category 4 LBT UL (SUL/AUL) transmission is initiated at least 6 ms subframes after the start of a previous Category 4 LBT UL(SUL/AUL) transmission without the reception of any UL grant or AUL Downlink Feedback Information in between. Even though the absence of feedback in this case does not necessarily indicate failed reception. It can be that the eNB failed to access the channel due to LBT failure which is likely due to the restricted transmission starting points. This conservative CW adjustment behavior puts LAA at a disadvantage. The AUL UE should either: 
· wait for the feedback after every txOP burst that is larger than ~4ms before initiating a new CAT4 even if the UE is configured with more HARQ process than what can fit in one MCOT. 
· double the CWS before initiating a new COT without the reception of any UL grant or AUL Downlink Feedback Information in between.
Therefore, enabling UL followed by DL MCOT to allow at least fast transmission of UL HARQ feedback can solve these problems. Wi-Fi APs can also provide fast feedback with COT sharing in this manner. Pauses between the UL and DL transmissions could also be considered since there is a processing delay of 4 ms in generating the acknowledgement for the UL transmission with a restriction as well on when transmissions can start if a 25 us LBT is used. 


	Nokia, NSB
	We are ok with supporting the AUL UE initiated COT, it time allows. Some details will required further discussion.

	Lenovo, Motorola Mobility
	We agree to a potential benefit, but we don’t consider this proposal a top priority feature within this work item.

	Qualcomm
	We are ok with the proposal. To help better coexistence, we can consider eliminating the need for a pause between UL and DL for the UE initiated TxOP



Summary of the discussion on Proposal 5:
Seven companies shared their views and six companies supported Proposal 5 while one company objected due to the possible transmission power difference between UE and eNB. Among six supporting companies, two companies showed their view that Proposal 5 is not of high priority and can be treated later if time allows. Based on the situation, the recommendation for Proposal 5 is to revisit later, if time permits. 
Other Issues 
If there are other issues that can be potentially discussed within the scope of this email discussion, please describe the issues and possible proposals in this section. 
Intra-cell collision avoidance among AUL UEs
At low load, where latency matters the most, there are benefits from assigning same AUL time resources to different UEs.   However, if common starting position is used, there is a chance that multiple AUL UEs start simultaneous transmission and collide. To reduce intra-cell collisions, the eNB can spread out the earliest possible transmission time for AUL UEs. This will give the UEs different priority to access the channel. To minimize eNB blind decoding according to different starting positions, the PUSCH starting position is aligned for different AUL UEs. CP extension is used for transmissions before the next allowed transmission boundary where the PUSCH transmission starts.
Proposal 6 for email discussion: 
· The AUL PUSCH starting position is configured by the eNB.
· FFS: supported starting positions, e.g. OS#0 and OS#1
· AUL operation supports indication of UE-specific transmission starting position.
· FFS: if RRC configured 
· CP extension is used for transmissions before the next allowed transmission boundary where the PUSCH transmission starts.

	Company
	Views

	Broadcom
	1. Is CP extension applicable to any time gap between channel acquisition and start of valid transmission? It is not clear from the third bullet if the CP extension is restricted to be shorter than 1 symbol or if it can also be longer than 1 symbol.
2. Even if CP extension is restricted to only between symbol 0 and 1, why is it the only method to achieve the stagger? Doing this will block not only UEs from the same eNB/operator but also UEs from a different operator and even Wi-Fi. So, this extension is equivalent to transmission of energy for the sole purpose of preventing another node from accessing the channel. 
a. This is unfair to Wi-Fi since it does not transmit energy for the sole purpose of preventing another node from accessing the channel. For example, if Wi-Fi does not have data available for transmission on winning a COT, it does not start transmission till it has such valid data. Subsequently, on availability of valid data, it can start transmission upon the success of a fixed CCA defer (reference: IEEE 802.11 – 2016, Section 10.22.2.4 “Obtaining an EDCA TXOP”).
b. It is also unfair for LAA nodes belonging to a different LAA operator.
3. The LAA specifications provide for a procedure known as “self deferral” (reference: 3GPP TS 36.213 v 14.3.0, section 15.1.1) that can be followed if there is a time gap between the UE winning the channel and the start of valid transmissions. The same procedure should be followed in this case for AUL transmissions.

	Huawei, HiSilicon
	It is not clear whether “AUL PUSCH starting position” means the starting of data, or also including the CP extension? 
It is not clear whether “AUL operation supports indication of UE-specific transmission starting position” means the starting position is indicated by UE, or indicated by eNB?
As per our understanding, the starting position of the full-bandwidth AUL transmission should randomly generalized by UE from a pre-defined set where all of them are between OS#0 and OS#1. The starting position of non-full-bandwidth AUL transmission should be a configured value which is fixed over AUL transmissions. The starting of the data for an AUL transmission should be OS#1, and CP extension is transmitted between the starting of AUL transmission to OS#1.

	Ericsson
	We support the proposal.

The CP extension will not exceed 1 OS, the proposal can be updated to confirm that. Please note that the same behavior is supported in Rel-14 eLAA. Even though 3 starting points within the first DFTS-OFDM symbol can be indicated via the UL grant, the PUSCH transmissions starts at the next DFTS-OFDM symbol. A longer cyclic prefix for the next DFTS-OFDM symbol to occupy part of the first DFTS-OFDM symbol is used

Agreement: (RAN1#86)	
For enabling the start times within the first DFTS-OFDM symbol, a longer cyclic prefix for the next DFTS-OFDM symbol to occupy part of the first DFTS-OFDM symbol is used

This proposal does not allow a UE that finishes the LBT before the configured UE specific transmission starting point to send CP extensions until the valid starting point. The AUL UE will still need to perform the self-deferral procedure until the configured starting point.  The CP is sent strictly between UE-specific transmission starting position and the next OFDM symbol as in rel-14 eLAA. Furthermore, the CP is a useful signal that can be used by the receiver to improve the reliability of transmissions.


	Nokia, NSB
	We support the proposal, although some rewording may be needed.

· The AUL PUSCH starting position is configured by the eNB.
· FFS: supported starting positions, e.g. between OS#0 and OS#1
· AUL operation supports indication of UE-specific transmission starting position. 
· FFS: if RRC configured 
· CP extension is used for transmissions from the AUL starting position until  before the next allowed transmission symbol boundary where the PUSCH transmission starts.

Hopefully this will clarify the concerns raised.

	Lenovo, Motorola Mobility
	Instead of defining a new mechanism of configuring different starting positions to different UEs, wouldn’t it be sufficient to allow different AUL subframes for differnet UEs to avoid those collisions? That is already supported by existing agreements.

	Qualcomm
	We support the general principles of this proposal. However, as proposed by other companies, we should clarify that the start time of transmission is between OS0 and OS1 and PUSCH transmission can start in OS1 in all cases. 





Summary of the discussion on Proposal 6:
Six companies shared their views and two companies supported Proposal 6 and one company agreed in principle. During the discussion, it has been identified that there are several aspects that needs to be clarified regarding Proposal 6. Therefore, it is recommended to continue discussion on Proposal 6 in coming RAN1#91.  
Conclusion
In this email discussion, the following possible agreements were made based on the inputs from the companies participated this discussion. 

Possible Agreement: 
· Option 2 in R1-1715191 is chosen. 
· FFS: LBT priority class indication in C-PDCCH and potential UE traffic multiplexing rule.

Possible Agreement: 
· When a UE is configured for AUL mode, the UE is configured with AUL-specific PUSCH start offset.
· FFS: Whether the offset is applied only for AUL transmission within an MCOT obtained by eNB
· FFS: Whether to have separate offset values for full RB allocation and partial RB allocation
· FFS: Possible values for AUL-specific PUSCH start offset

Possible Agreement: 
· The reference subframe is the first subframe of the most recent UL (SUL/AUL) burst of contiguous subframes that is transmitted after performing a category 4 LBT procedure with the following timing:
· At least 4 subframes prior to a UL grant reception or an AUL Downlink feedback information 
· HARQ_ID_ref is the HARQ ID of the reference subframe.

Possible Agreement: 
· The contention window size at the UE is reset for all the priority classes if: 
· A UL grant is received and the NDI bit for at least one of the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref is toggled ; OR
· An AUL Downlink feedback information is received and indicates ACK for at least one of the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref
· The contention window size of all priority classes at the UE is increased to the next higher value if:
· A UL grant is received and the NDI bit of the active HARQ processes of HARQ_ID_ref is not toggled ; OR
· A UL grant is received and does not schedule HARQ_ID_ref; OR
· An AUL DFI is received and indicates NACK for the active HARQ processes (i.e. TB not disabled) of HARQ_ID_ref; OR
· FFS: A CWS for category 4 LBT AUL transmission without the reception of any UL grant or AUL DFI after the previous Category 4 LBT UL(SUL/AUL) transmission.
· The CWS is reset to the minimum value if the maximum CWS is used for K consecutive LBT attempts for transmission only for the priority class for which maximum CWS is used for K consecutive LBT attempts. 
· K is selected by UE implementation from the set of values from (1, …,8).
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