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Introduction
The document summarizes the email discussion [90b-LTE-20] on AUL HARQ.
HARQ design 
For reference, RAN1 agreements related to HARQ design for AUL are copied below.
	Related agreements related to HARQ design for AUL:

	Agreement:
· Only Asynchronous HARQ is supported for AUL
Agreement:
· Asynchronous AUL HARQ feedback and retransmissions are supported for AUL transmissions.
· Timing relationship between AUL transmission and corresponding UL HARQ feedback is not fixed 
· Timing relationship between UL HARQ feedback and corresponding retransmission  is not fixed.
· NOTE : UE does not expect HARQ feedback earlier than 4 subframes after the corresponding AUL transmission 
Agreement:
· AUL downlink feedback information ("AUL-DFI") is specified to carry at least AUL HARQ feedback
· Bitmap with one HARQ-ACK-bit for each AUL-configured HARQ process per TB (FFS: whether spatial bundling is used)
· The HARQ feedback includes pending feedback for several uplink transmissions from the same UE.
· RV are not included in the AUL-DFI
· Align size of DFI with e.g. DCI 0A, or DCI 1C (FFS)
· Support transmission of AUL-DFI on unlicensed cell as well as any other scheduling cell
· AUL-DFI shall contain HARQ-ACK feedback for SUL transmissions using AUL-enabled HARQ IDs
· AUL is not allowed for SUL retransmission
· AUL-DFI includes a field indicating TPC for PUSCH (2 bits), applicable for both AUL and SUL transmissions
· e.g. applied similarly as TPC in DCI 3/3A in terms of timing
· FFS: RNTI for AUL-DFI

Agreement:
· Any HARQ process that is transmitted by SUL is not eligible for AUL retransmissions
· Applies to SUL first transmissions as well as for scheduled retransmissions of an earlier AUL transmissions of the same TB
· UE may only use such a HARQ process for AUL if the corresponding AUL-DFI indicated ACK
Agreement
· Confirm the working assumption that both scheduled and autonomous retransmission are supported for AUL transmissions.
· Scheduled retransmission is triggered by: 
· Reception of UL grant indicating same HARQ process ID, same TBS, and NDI non-toggled.
· FFS: the UE behaviour in case of TBS mismatch 
· FFS: timing relationship between SUL retransmission grant and AUL-DFI 
· UE may autonomously retransmit after:
· Reception of NACK feedback via the AUL-DFI for explicit AUL HARQ feedback
· No indication is received from eNB (neither rescheduling UL grant nor AUL-DFI) for X subframes since the transmission of a given HARQ process
· FFS:  value of X
· FFS:  whether X is fixed or configurable
· Note: X is not related to CWS update procedure
Agreement:
· UE determines the HARQ process ID, NDI and RV for Autonomous UL transmissions.
· FFS RV sequence followed by the UE
Agreement:
· New UCI for AUL operation: 
· includes at least: HARQ ID, new data indicator, and redundancy version.
· FFS: CRC attachment and scrambling
· FFS: indication of UE specific ID
· is transmitted together with every PUSCH in AUL transmission.





AUL DFI Aspects 
Question 1:  Is there any other fields that should be included in AUL-DFI ? Please provide your reason(s) for your answer.
	Company
	Views

	Qualcomm
	AUL-DFI can include MCS0, MCS1 (for UL TM2), PMI (if needed for UL TM2) and TPC. MCS, PMI and TPC needs to be adjusted somewhat semi-statically. One option is update them only in the activation DCI. But if there are spare bits available, also can be updated in the DFI update DCI as well. 

	Intel Corporation
	The DCI used for AUL-DFI includes at least the following information: bitmap for AUL HARQ feedback, TPC, and one bit to distinguish the AUL-DFI DCI from the activation/deactivation DCI, if both have the same DCI size. In addition, the link adaptation information such as PMI, and RI can be considered to be included. 

	Nokia, NSB
	In addition to the HARQ-ACK bitmap, AUL-DFI may also include PMI, MCS(s) and TPC, provided that there is room in the DCI.

	Huawei, HiSilicon
	Besides TPC which has already been agreed, PMI can also be included.

	Ericsson
	AUL-DFI  may include HARQ feedback , TPC and PMI. 
MCS updates are done using (re)activation grants. One of the main motivation of using MAC CE confirmation after (re)activation grants is to avoid mismatch in frequency resources and MCS between the eNB and UE if the activation grant is lost. There is a risk of misalignement in MCS between eNB and UE if the AUL-DFI is lost. To overcome that, the UE should also confirm reception of the MCS update after every AUL-DFI which in not different from sending a reactivation grant + confirmation.
Besides, if the MCS is updated using the AUL-DFI and the resource allocation is kept the same, the TBS will not match the one indicated by the activation grant anymore.
How would the UE preform retransmissions for HARQ process indicated as NACK in the AUL-DFI  that also carries an MCS update ?  

	LG
	We don’t have strong opinion on the additional fields in AUL-DFI. However, we have a concern for introducing MCS field in AUL-DFI, similar to Ericsson. MCS update can be performed by AUL (re)activation mechanism and potential misalignment of MCS between eNB and UE should be considered in case that MCS is indicated by AUL-DFI.

	Samsung
	AUL-DFI include HARQ-feedback and TPC. We don’t see strong motivation to include other fields in AUL-DFI. For MCS, we share the view with Ericsson and LG. MCS can be updated by (re)activation DCI.

	Lenovo, Motorola Mobility
	Even though it might be nice to have an opportunity to indicate a new MCS, this affects the TBS and therefore is a source of problems in case the AUL-DFI is missed. So it would be necessary to confirm such an MCS change similar as an AUL activation DCI. This makes the MCS adaptation by DFI unattractive, and therefore we oppose MCS indication in the AUL-DFI.
A PMI change that does not cause a change in the number of TBs or DMRS ports may be possible, but is considered a secondary priority. This can also be achieved through a re-activation DCI.

	WILUS
	We don’t see any clear motivation to have additional fields in AUL-DFI.



Summary of the views on Question 1:
12 companies responsded to this question:
· 7  companies support adding PMI (Qualcomm, Intel, Nokia,NSB, Huawei, HiSilicon, Ericsson)
· 3 companies support adding MCS field to AUL-DFI (Qualcomm, Nokia, NBS) 
· 5 companies expressed concerns related to adding MCS field to AUL-DFI
· 1 company does not see motivation for adding more fields. 
Based on the majority of the views, we have the following proposal:
 Proposal 1: AUL-DFI includes a field indicating PMI
Question 2: Which RNTI is used to scramble the CRC parity bits of the AUL-DFI? Please provide your reason(s) for your answer.
	Company
	Views

	Qualcomm
	Define a UE specific AUL-RNTI which is used to scramble the content of AUL-DFI. This is ok as AUL-DFI is UE specific 

	Intel Corporation
	In order to distinguish the DCI format used for AUL-DFI from existing DCI formats of the same size, it is preferable to introduce a new RNTI for AUL.

	Nokia, NSB
	The same, new, RNTI can be used as for scrambling AUL activation/deactivation DCI, which are preferably having the same sizes.

	Huawei, HiSilicon
	AUL C-RNTI can be newly introduced.

	Ericsson
	The same RNTI used for scrambling AUL (re)activation/deactivation grants.  

	LG
	New RNTI, same with (de)activation DCI RNTI

	Samsung
	The same RNTI used for AUL (de) activation DCI

	Lenovo, Motorola Mobility
	The RNTI needs to be UE-specific. We have a preference to use the same RNTI as for AUL activation, but this needs final consideration after we know the payload of the AUL-DFI and the target alignment size (e.g. DCI format 0A).

	WILUS
	A new RNTI as same with RNTI used for AUL activation/deactivation



Summary of the views on Question 2:
12 companies responded to this question 
· 6 companies support using the same RNTI used for AUL (de)actvtivation DCI (Nokia, NSB, Ericsson, LG, Samsung, WILUS)
· 8 companies proposed defining a new UE specific AUL-RNTI. (Qualcomm, Intel, Nokia, NSB, Huawei, HiSilicon, LG, WILUS)
Based on the majority of the views, we have the following proposal:
Proposal 2: Define a UE specific AUL-RNTI which is used to scramble the CRC parity bits of AUL-DFI
Proposal 3: The same RNTI used to scramble the CRC parity bits of AUL-DFI is used to scramble the CRC parity bits of AUL (de) activation DCI.
Question 3: What is the default HARQ-ACK value in AUL-DFI ? Please provide your reason(s) for your answer.
	Company
	Views

	Qualcomm
	Default HARQ-ACK value is NACK. ACK is sent only if the eNB has successfully received a transmission between the last occurrence of the AUL-DFI and the current AUL-DFI and the timeline for reporting ACK is met.

	Intel Corporation
	We are not clear about the definition of the default HARQ-ACK value. Is it about the ACK/NACK indication in the bitmap for the HARQ process ID? If so, we believe that any value can be used as default value in the bitmap as the UE will disregard those information bits. 

	Nokia, NSB
	If there is a need to define a default value, it should be NACK.

	Huawei, HiSilicon
	NACK should be default.

	Ericsson
	Default is NACK

	Broadcom
	The default value should be NACK

	Samsung
	Default HARQ-ACK is NACK

	Lenovo, Motorola Mobility
	For any HARQ process for which the UE is not expecting HARQ-ACK feedback, the corresponding AUL-DFI bit(s) should be ignored. The conditions when a UE is expecting HARQ-ACK feedback might be captured by the MAC specification, therefore it would be good to liaise this aspect to RAN2.
In case the UE does not receive the HARQ-ACK feedback in time (via AUL-DFI or implicitly by a scheduling grant), the UE should assume that the HARQ-ACK is equivalent to NACK.
There is a benefit to specify unexpected HARQ process A/N bits in the AUL-DFI as NACK, as this can serve as a virtual CRC extension for the UE. However such a NACK should not cause CWS updates as it is not related to any UL transmission.

	WILUS
	Default should be NACK.



Summary of the views on Question 3:
12 companies responded to this question: 
· All companies agree that the default value in AUL-DFI is NACK
Based on the majority of the views, we have the following proposal:
Proposal 4: Default HARQ-ACK value in AUL-DFI is NACK.

Question 4:  An AUL-DFI for a PUSCH transmitted at subframe n is expected at earliest at subframe n+k. In LTE, the value of k  is UL HARQ RTTIs. Is there any reason for having a value of k different that the UL HARQ RTT? Please provide your reason(s) for your answer. 
	Company
	Views

	Qualcomm
	Ok with using UL HARQ RTT. Just to confirm that k=4 for the case of FS3. 

	Intel Corporation
	We think that there might be a need to revise this question a bit. For instance, the LTE RTT for frame structure type 1 and for frame structure type 2 is 8 ms and 10 ms, respectively, and RTT is the interval of time between a transmission and the corresponding retransmission of the same TB under synchronous HARQ. 
We wonder if the value of ‘k’ is meant for processing time, i.e., is it the interval of time from when the AUL PUSCH is transmitted to when the eNB transmits HARQ ACK for the corresponding PUSCH? If so, 4 ms is a reasonable assumption for the earliest possibility.

	Nokia, NSB
	k = 4 is preferred

	Huawei, HiSilicon
	k=4

	Ericsson
	k is UL HARQ RTT, in this case, k = 4

	Broadcom
	k = 4

	LG
	k=4 is preferred. For clarification, haven’t we agreed adding “NOTE : UE does not expect HARQ feedback earlier than 4 subframes after the corresponding AUL transmission”?

	Samsung
	k=4

	Lenovo, Motorola Mobility
	k should be UE-configurable so that in the future, faster eNB feedback transmission  can contribute to a smaller latency. We think k={3;4} should be specified. Note that k is not defined as the HARQ RTT.

	WILUS
	k=4 is preferred.



Summary of the views on Question 4:
13 companies responded to this question: 
· 11 company propose k = 4 
· 2 company proposes to have configurable K.
Based on the majority of the views, we have the following proposal:
Proposal 5: An AUL-DFI for a PUSCH transmitted at subframe n is expected at earliest at subframe n+4. 

Question 5: If AUL-DFI is received at  subframe n, then the content of the AUL-DFI, e.g. TPC, is applied at n+x. what is the value of x ?  Please provide your reason(s) for your answer.
	Company
	Views

	Qualcomm
	TPC can be applied using regular timeline in LTE. MCS and PMI update can be applied at n+4 as this is sufficient for the UE.

	Intel Corporation
	The content of the AUL-DCI can be updated as soon as it is decoded, and this is purely UE implementation based. 


	Nokia, NSB
	n+4 timeline is preferred. At least for MCS (if included into AUL-DFI) the change must happen at a predetermined time.

	Huawei, HiSilicon
	Follow the timeline of legacy LTE, i.e., TPC or PMI is applied to the first GUL SF after n+3.

	Ericsson
	The content of the AUL-DFI is applied at subframe n+4 

	Broadcom
	Error feedback for CW update can be applied as soon as the the AUL-DFI is decoded. There is no use for an n+4 restriction regarding it

	LG
	n+4 as baseline.
Clarification question: Is Question 5 is also applicable to HARQ timeline (i.e., from AUL-DFI to AUL retransmission)?

	Samsung
	x=4

	Lenovo, Motorola Mobility
	The TPC in the AUL-DFI should be applied in the same way is if it had been received through DCI format 3/3A. If any other field is in the DCI, the application time may depend on the field.

	WILUS
	As in LTE, n+4 is preferred.



Summary of the views on Question 5:
13 companies responded to this question: 
· 7 companies propose x = 4 at least for MCS and PMI (Qualcomm, Nokia, NSB, Huawei, HiSilicon, Ericsson, LG, Sumsung, WILUS)
· 1 company supports leaving it to UE implementation
· 3 companies proposes that TPC is applied using regular timeline in LTE (Qualcomm, Lenovo, Motorola)
Based on the majority of the views, we have the following proposal:
Proposal 6: For a AUL-DFI received  in subframe n, the content of the AUL-DFI are applied at n+k.   
· MCS/PMI  (if included) in AUL-DFI in subframe n is applied after subframe n+3. 
· TPC(if included) in AUL-DFI in subframe n is applied in the same way as if it had been received through DCI format 3/3A.
Question 6: What is the LBT type/Priority class used in case of AUL-DFI only transmission (without PDSCH) outside of UE shared MCOT? Please provide your reason(s) for your answer.
	Company
	Views

	Qualcomm
	Note that in LAA, the minimum DL transmission duration is 1ms if the UE is expected to detect a transmission. So, the eNB can use at least Cat 4 LBT priority class 1. 

	Intel Corporation
	Based upon the agreement that was made during RAN 86bis, which states that “UL grant only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported”, AUL-DFI only transmission can follow the same principle.

	Nokia, NSB
	The same principle as for UL grant-only transmission can be used.

	Huawei, HiSilicon
	The choice of LBT priority class is up to eNB.

	Ericsson
	As a baseline, the same principle as UL grant-only transmission. besides, we can consider 25us LBT as for the DRS transmission since the AUL-DFI may be 3OS long. 

	Broadcom
	The same principle as UL grant-only transmission can be used.
To recapitulate, UL grant-only transmission, if it schedules UL transmissions within the eNB COT with 25 us LBT, is still subject to the adherence to the priority class rules i.e. the priority of the data transmitted within the COT must be equal to or higher than that used by the eNB to transmit the grant.  If the UL grant-only transmission schedules transmissions outside the COT, the UL grant-only transmission still uses Cat 4 LBT. 
So, AUL-DFI must always use Cat 4 LBT (with the same or lower priority as the following UL data if it used to win COT for a following UL transmission). 25 us LBT is not justified for AUl-DFI as that would hurt fair coexistence with Wi-Fi in which there is no equivalent transmission with 25 us LBT.

	LG
	Same principle with UL grant only

	Samsung
	Same principle with UL grant only

	Lenovo, Motorola Mobility
	It can be the same as a UL-grant only transmission in Rel-14.

	WILUS
	The same principle as used for UL grant only transmission.



Summary of the views on Question 6:
13 companies responded to this question: 
· 11 companies propose following the same principle as UL grant-only transmission. (Nokia, NSB, Huawei, Hisilicon, Ericsson, Broadcom, LG, Samsung, Lenovo, Motorola, WILUS)
· 1 company supports using at least CAT4 LBT priority class 1 (Qualcomm)
· 3 companies proposes that TPC is applied using regular timeline in LTE (Qualcomm, Lenovo, Motorola)
Based on the majority of the views, we have the following proposal:
Proposal 7: AUL-DFI only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.
Retransmissions Handling 
Question 7: UE may autonomously retransmit if no indication is received from eNB (neither rescheduling UL grant nor AUL-DFI) for X subframes since the transmission of a given HARQ process. Is X: 
· Option 1: Fixed 
· Option 2: RRC configured 
· Option 3: other methods. 
	Company
	Views

	Qualcomm
	RRC configured

	Intel Corporation
	A new timer is introduced to count the HARQ-ACK feedback waiting time after an AUL transmission. Upon expiration of the timer, the UE can retransmit in AUL mode with the same HARQ process ID. For flexibility, the timer is set through RRC signaling.

	Nokia, NSB
	Option 2: RRC configured

	Huawei, HiSilicon
	X could be RRC configured.

	Ericsson
	RRC configured.

	Broadcom
	Option 2

	Samsung
	Option 2

	Lenovo, Motorola Mobility
	Option 2.

	WILUS
	Option 2 is preferred.


Summary of the views on Question 7:
12 companies responded to this question: 
· All companies support Option 2. 
Based on the majority of the views, we have the following proposal:
Proposal 8: AUL retransmission timer is RRC configured. 

Question 8: Related to Question 7, when is the retransmission timer X for a given HARQ process started? (e.g. After the AUL transmission for the given HARQ process, or after RRT from the HARQ process transmission, etc..) 
	Company
	Views

	Qualcomm
	No strong view but can be started after the AUL transmission for simplicity

	Intel Corporation
	The timer starts to count down when the UE finishes to perform the AUL transmission for the given HARQ process.

	Nokia, NSB
	The timer starts after the UL transmission for a given HARQ process

	Huawei, HiSilicon
	It could be starting after the end of AUL burst, or after the AUL SF with same HARQ ID. As already agreed to go with the latter operation, we can keep it.

	Ericsson
	After RTT from the HARQ process transmission similar behavior as the drx-ULRetransmissionTimer-r13

	Broadcom
	The timer starts after the AUL transmission for a given HARQ process

	Samsung
	After the AUL transmission for the given HARQ process

	Lenovo, Motorola Mobility
	Prefer to start it upon the AUL transmission, but if it is later it can be compensated by smaller values according to Q9.

	WILUS
	After the AUL transmission for a given HARQ process



Summary of the views on Question 8:
12 companies responded to this question: 
· Support initiating the timer immediately after the AUL transmission (Qualcom, Intel, Nokia, NSB, Huawei, HiSilicon, Broadcom, Samsung, WILUS, Lenovo, Motorola )
·  1 company supports initiating the timer after RTT from the HARQ process transmission (Ericsson)
Based on the majority of the views, we have the following proposal:
Proposal 9: AUL Retransmission timer for a given HARQ process starts immediately after the AUL transmission
Question 9: Related to Question 7, if option 2 is agreed, what are the possible values of X ?
	Company
	Views

	Qualcomm
	10,20,30,40msec seem reasonable

	Intel Corporation
	The values of the timer are RRC signaled, and can be chosen from the following set: {10,20,30,40} ms. 

	Nokia, NSB
	10, 20, 30, 40 subframes is a reasonable set

	Huawei, HiSilicon
	{10, 20, 30, 40} ms

	Ericsson
	Reuse the same values of  drx-ULRetransmissionTimer-r13, so that we can possibly have perfect overlapping between DRX timer and AUL retransmision timer assuming that the retransmission timer starts after a RTT (as listed in Q8).

    drx-ULRetransmissionTimer-r13          ENUMERATED {psf0, psf1, psf2, psf4, psf6, psf8, psf16,
                                                   psf24, psf33, psf40, psf64, psf80, psf96,
                                                   psf112, psf128, psf160, psf320}

Additionally the value infinity should be supported. This will allow the eNB to have full control over retransmissions (i.e. no autonomous retransmissions). This is specially important at high load. The eNB might fail to provide the feedback within a certain time window due to long deferral, the AUL should not increase the contention further by triggering autonomous retransmission if the feedback is not received within a certain time window. 

	Samsung
	No strong view but 10, 20, 30, 40 seems reasonable

	Lenovo, Motorola Mobility
	Re-using  drx-ULRetransmissionTimer-r13 looks sufficient. We don’t see the need to support infinity, and have some concern on the coexistence if the CWS was not updated even though a collision is the most likely cause for a NACK.



Summary of the views on Question 9:
10 companies responded to this question: 
· 7 companies support {10,20,30,40} msec values. (Qualcomm, Intel, Nokia, NBS, Huawei, HiSilicon, Sumsung)
· 3 company supports resuing drx-ULRetransmissionTimer-r13 values (Ericsson, Lenovo, Motorola)
· 1 company supports additionally a value of infinity (Ericsson)
Based on the majority of the views, we have the following proposal:
Proposal 10: The RRC value of the AUL retransmission timer  is chosen from {10, 20, 30, 40}ms.
Question 10:  What is the UE behavior if after transmitting an AUL for a given HARQ process, UE receives an UL grant with same HARQ process, non-toggled NDI and different TBS ?
	Company
	Views

	Qualcomm
	UE ignores/discards the grant as the UE 

	Intel Corporation
	The event described above can happen if the UE has misinterpreted the NACK with the ACK for an earlier GUL/AUL transmission, and in this case the buffer might have been already flushed out. In this case, the UE should ignore the UL grant with the same HARQ process ID used to perform AUL transmission.

	Nokia, NSB
	UE may ignore the UL grant

	Huawei, HiSilicon
	UE should ignore the UL grant, since pushing data back to higher layer and re-packet is out of current MAC procedure.

	Ericsson
	UE ignores the UL grant

	Broadcom
	UE ignores the UL grant

	Lenovo, Motorola Mobility
	The guiding principle should be that the UE always gives a higher priority to a scheduled transmission than to an autonomous uplink transmission. We don’t see a sufficient motivation to diverge from that principle in this specific (error) case.

	LG 
	UE drops the ongoing AUL transmission and follows the UL grant.



Summary of the views on Question 10:
10 companies responded to this question: 
· 8 companies support ignoring the UL grant. (Qualcomm, Intel, Nokia, NSB, Huawei, HiSilicon, Ericsson, Broadcom) 
· 3 company support droping the ongoing AUL transmission and following the UL grant. (Lenovo, Motorola, LG)
Based on the majority of the views, we have the following proposal:
Proposal 11: If after transmitting an AUL for a given HARQ process, UE receives an UL grant with same HARQ process, non-toggled NDI and different TBS, the UE may ignore the UL grant. 
Question 11: What sequence should be followed by the UE to select the RV value for AUL retransmissions, if any ? 
	Company
	Views

	Qualcomm
	Can be left to UE implementation

	Intel Corporation
	The value of RV, and the sequence depends on UE’s implementation, and there is no fixed sequence. The RV used is that indicated in the AUL-UCI for AUL. 

	Nokia, NSB
	The sequence can be left for the UE to decide

	Huawei, HiSilicon
	Up to UE implementation

	Ercisson
	A fixed HARQ sequence provides the eNB with information about the number of transmission attempts, which can be used by eNB for AUL reconfigurations. If the eNB observes many missed reception events, it can conclude about co-channel interference and consequently, reduce the number of AUL UEs or disable AUL. 
Besides, in case the initial transmission (RV0) is not received by the eNB, increasing the RV is not always beneficial since RV1,RV2,RV3 might not be self-decodable, i.e. do not contain enough systematic bits. so even if the UE retransmit using the higher RV, the eNB will not be able to recover the data without the reception of RV0. 
RV0 contains 30 out of 32 columns of systematic bits + X columns of parity bits and is self decodable. RV3 includes 22 parity bits columns before resuming from systematic column. To reach the same performance as RV0, 30 columns of systematic bits need to be added to the 22 columns of parity bits for RV3 (30 systematic bit columns + 22 parity bit columns for both). RV3 becomes self-decodable if the code rate is below 
Therefore, we propose the following : 
· The general HARQ transmission order is {RV0, RV3, RV2, RV1}. The proposed sequence is different than the one followed by legacy LTE. Due to cyclic nature of the soft buffer, RV3 is likely to contain more systemetic bits as compared to RV2 and RV1.
· Upon timer expiry, the AUL retransmission attempt is made with 
· RV0 if code rate of the initial transmission is  32/52 
· RV3 if initial code rate 32/52

	LG
	Up to UE implementation

	Samsung 
	Up to UE implementation

	Lenovo, Motorola Mobility
	We prefer to specify the same UL RV sequence as for synchronous UL [0;2;3;1] to obtain a guaranteed performance benefit compared to the freedom of leaving this up to UE implementation. It also gives a potential benefit at the eNB as pointed out by Ericsson.

	WILUS
	It can be left up to UE implementation.


Summary of the views on Question 11:
12 companies responded to this question: 
· 9 companies support leaving RV selection to UE implementation 
· 3 company supports specifying a fixed sequence. 
Based on the majority of the views, we have the following proposal:
Proposal 12:  It depends on UE’s implementation to choose RV for AUL transmission. 
Other issues: 
Question 12: Are there any other considerations you would like to share on AUL HARQ design? 
	Company
	Views

	
	

	
	

	
	



Conclusion
Based on inputs from the companies, the following proposals can be discussed during the next meeting.
Proposal 1: AUL-DFI includes a field indicating PMI
Proposal 2: Define a UE specific AUL-RNTI which is used to scramble the CRC parity bits of AUL-DFI
Proposal 3: The same RNTI used to scramble the CRC parity bits of AUL-DFI is used to scramble the CRC parity bits of AUL (de) activation DCI.
Proposal 4: Default HARQ-ACK value in AUL-DFI is NACK.
Proposal 5: An AUL-DFI for a PUSCH transmitted at subframe n is expected at earliest at subframe n+4. 
Proposal 6: For a AUL-DFI received  in subframe n, then the content of the AUL-DFI are applied at n+k.   
· MCS/PMI  (if included) in AUL-DFI in subframe n is applied after subframe n+3 
· TPC(if included) in AUL-DFI in subframe n is applied in the same way as if it had been received through DCI format 3/3A
Proposal 7: AUL-DFI only transmission by eNB based on Rel-13 Cat-4 LBT priority class is supported.
Proposal 8: AUL retransmission timer is RRC configured. 
Proposal 9: AUL Retransmission timer for a given HARQ process starts immediately after the AUL transmission
Proposal 10: The RRC value of the AUL retransmission timer  is chosen from {10, 20, 30, 40}ms.
Proposal 11: If after transmitting an AUL for a given HARQ process, UE receives an UL grant with same HARQ process, non-toggled NDI and different TBS, the UE may ignore the UL grant. 
Proposal 12:  It depends on UE’s implementation to choose RV for AUL transmission. 
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