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Introduction
In this contribution, the following aspects of autonomous UL access are discussed:
· Restricting AUL transmission based on logical channels
· Controlling the number of HARQ retransmission
· AUL subframes identification
Discussion
Restricting AUL transmission based on logical channels
During RAN2 99bis, there were discussion on whether AUL should be restricted to certain logical channels. A FFS is included to further discuss whether a new IE is needed to further restrict logical channels allowed on UL LAA to use AUL or eNB can use the existing restriction to use UL LAA to control logical channels using the AUL. 
The purpose of creating an autonomous uplink transmission scheme is due to the inefficiency of the legacy BSR/SR/Uplink grant scheme subjected to LBT in an unlicensed environment. In our view all type of data allowed to use UL LAA will benefit from this AUL scheme. In addition, RAN1 made the following observations in RAN 90:
· UL latency can be lowered due to reduced scheduling control signalling compared to a fully scheduled UL transmission
· UL throughput performance can be significantly better than scheduled UL at least for low cell loads, where few nodes contend for the channel
From the above RAN 1 observation, logical channel allowed to use UL LAA always benefit from using AUL. Hence, we do not see a need on the further restriction.
Furthermore, RAN1 already agreed the retransmission of AUL data can be through AUL or SUL. If eNB sensed AUL traffic is heavy and assuming eNB can decode the PUCCH (AUL-UCI) during an AUL transmission, the eNB always has the option to redirect the retransmission through SUL. It can also reconfigure the logical channel that can use UL LAA. Therefore, having an “UL LAA-allowed” flag in the Logical Channel configuration is sufficient, and there is no need to put further restriction on the logical channels allowed on UL LAA to use AUL.
Proposal 1: Existing ‘ul-LAA-allowed’ flag is sufficient to restrict the logical channels using AUL (i.e. No need to restrict a subset of logical channels for AUL)
Need of controlling the number of HARQ retransmissions
From RAN2 99bis agreements, it is agreed that RLC reordering issue should be avoided:
	HARQ retransmissions of a certain transport block shall avoid issues with the RLC reordering procedures. FFS on how to solve this issue.



There are two ways to limit the number of retransmission, one way is to use a counter, similar to synchronous HARQ that set a limit based on a configurable counter maxHARQ-Tx. Another way is to use a configurable timer. Due to the asynchronous nature of AUL with all transmissions are subject to LBT, we believe the timer option is more appropriate. When this AUL HARQ retransmission timer expired, the UE will flush the HARQ buffer to prevent subsequent AUL retransmission. This timer should covers both retransmission due to HARQ NACK and no AUL-DCI for a HARQ process. 
Proposal 2: Introduce a timer to limit the number AUL retransmission. This timer is configured by RRC and should start after the first AUL transmission for a particular HARQ process and stop when the transmission is ACKed. When the timer expires, the HARQ buffer is flushed to prevent subsequent AUL retransmission. The range of value is FFS.
The text proposal for introducing the timer to limit the AUL retransmissions are in Annex 5.1.
Identification of AUL subframes
Based on RAN1 agreement, AUL subframes are indicated to UE with an RRC configurable bitmap. In fact, the latest 36.331 feLAA CR already define this bitmap as aul-subframes with bit length of 40, with each bit indicating whether a particular subframe is allowed for AUL operation. We proposed to add the the following to clarify whether a subframe is allowed for AUL:
aul-Subframes [(index) mod length] = 1
Where: 
· index = 10*SFN + subframe
· SFN is the current SFN number,
· subframe is the current subframe number
· AUL-Subframe is aul-subframes in the form of an array
· length is size of aul-subframes in bits
If AUL-Subframe return a value of 1, then the current subframe is allowed for AUL operation
The text proposal for introducing the formula for identifying the AUL subframes are in Annex 5.2.
Proposal 3: Adopt the formulation for identification of the AUL subframes:
 AUL-Subframe [(index) mod length] = 1
Where: 
· index = 10*SFN + subframe
· SFN is the current SFN number,
· subframe is the current subframe number
· AUL-Subframe is aul-subframes in the form of an array
· length is size of aul-subframes in bits
Conclusion
It is requested that RAN 2 agreed to the proposals below:
Proposal 1: Existing ‘ul-LAA-allowed’ flag is sufficient to restrict the logical channels using AUL (i.e. No need to restrict a subset of logical channels for AUL)
Proposal 2: Introduce ae timer to limit the number AUL retransmission. This timer is configured by RRC and should start after the first AUL transmission for a particular HARQ process and stop when the transmission is ACKed. When the timer expires, the HARQ buffer is flushed to prevent subsequent AUL retransmission. The range of value is FFS.
Proposal 3: Adopt the formulation for identification of the AUL subframes:
AUL-Subframe [(index) mod length] = 1
Where: 
· index = 10*SFN + subframe
· SFN is the current SFN number,
· subframe is the current subframe number
· AUL-Subframe is aul-subframes in the form of an array
· length is size of aul-subframes in bits
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0. [bookmark: _Ref510380179]Changes for controlling the number of HARQ retransmission
The following is the update to TS36.321 for introducing the maximum retransmission timer:

Start of changes
< Unchanged parts are omitted >
5.4.2.2	HARQ process
If the HARQ entity requests a new transmission, the HARQ process shall:
-	if UL HARQ operation is synchronous:
-	set CURRENT_TX_NB to 0;
-	set HARQ_FEEDBACK to NACK;
-	set CURRENT_IRV to 0;
-	else:
-	if UL HARQ operation is autonomous asychronous:
-	set HARQ_FEEDBACK to NACK.
Editor´s note: FFS on whether to set CURRENT_IRV to 0 when a new AUL transmission is requested.-	set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information.
· start the maxRetransmissionTimer

-	store the MAC PDU in the associated HARQ buffer;
-	store the uplink grant received from the HARQ entity;
-	generate a transmission as described below.
If the HARQ entity requests a retransmission, the HARQ process shall:
-	if UL HARQ operation is synchronous:
-	increment CURRENT_TX_NB by 1;
-	if the HARQ entity requests an adaptive retransmission:
-	store the uplink grant received from the HARQ entity;
-	set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;
-	if UL HARQ operation is synchronous; or
-	if UL HARQ operation is autonomous asynchronous:
-	set HARQ_FEEDBACK to NACK;
-	generate a transmission as described below.
-	else if the HARQ entity requests a non-adaptive retransmission:
-	if UL HARQ operation is asynchronous or HARQ_FEEDBACK = NACK:
-	if both skipUplinkTxSPS and fixedRV-NonAdaptive are configured and the uplink grant of the initial transmission of this HARQ process was performed on a configured grant and UL HARQ operation is not autonomous asynchronous; or
-	if the uplink grant is a preallocated uplink grant:
-	set CURRENT_IRV to 0;
-	generate a transmission as described below.
NOTE:	When receiving a HARQ ACK alone, the MAC entity keeps the data in the HARQ buffer.
NOTE:	When no UL-SCH transmission can be made due to the occurrence of a measurement gap or a Sidelink Discovery Gap for Transmission, or prioritization of V2X sidelink communication transmission described in subclause 5.14.1.2.2, no HARQ feedback can be received and a non-adaptive retransmission follows.
NOTE:	For asynchronous HARQ operation, UL retransmissions are triggered only by adaptive retransmission grants, except for retransmissions within a bundle.
To generate a transmission, the HARQ process shall:
-	if the MAC PDU was obtained from the Msg3 buffer; or
-	if Sidelink Discovery Gaps for Transmission are not configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI, and, in case there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI, the transmission of V2X sidelink communication is not prioritized as described in subclause 5.14.1.2.2; or
-	if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer, and there is no Sidelink Discovery Gap for Transmission in this TTI, and, in case there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI, the transmission of V2X sidelink communication is not prioritized as described in subclause 5.14.1.2.2; or
-	if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer, and there is a Sidelink Discovery Gap for Transmission, and there is no configured grant for transmission on SL-DCH in this TTI, and, in case there is a configured grant for transmission of V2X sidelink communication on SL-SCH in this TTI, the transmission of V2X sidelink communication is not prioritized as described in subclause 5.14.1.2.2:
-	instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;
-	increment CURRENT_IRV by 1; 
-	if UL HARQ operation is synchronous and there is a measurement gap or Sidelink Discovery Gap for Reception at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:
-	set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.
Editor´s note: In RAN1#90-bis it was agreed: “FFS RV sequence followed by the UE”.
FFS if the UE needs to increment CURRENT_IRV by 1 when the UE performs AUL transmissions.
After performing above actions, if UL HARQ operation is synchronous the HARQ process then shall:
-	if CURRENT_TX_NB = maximum number of transmissions – 1:
-	flush the HARQ buffer;
If UL HARQ operation is autonomous asynchronous
· if maxRetransmissionTimer expires:
· flush the HARQ buffer;
Editor´s note: FFS on the need to trigger the flushing of the HARQ buffer, e.g. when CURRENT_TX_NB reached maximum number of retransmissions, or when a timer to flush the HARQ buffer expires.

End of changes


[bookmark: _GoBack]AUL subframes identification
The following is the update to TS36.321 for the introduction of the formula for identifying the AUL subframes:
Start of changes
[bookmark: _Toc510392542]5.xx	 Autonomous Asynchronous Uplink
Autonomous asynchronous uplink is supported on the SCells only. At most one autonomous asynchronous uplink configuration is supported per SCell. Multiple configurations can be active simultaneously when there is more than one SCell.
Editor´s note: SPS in SCell has been agreed in the URLLC WI. FFS if SPS and AUL can be active simultaneously in the same SCell.
When autonomous asynchronous uplink is configured by RRC, the following information is provided in AUL-Config [8]:
-	AUL C-RNTI;
-	HARQ process IDs aul-harq-processes that are configured for autonomous asynchronous UL HARQ operation, the time period aul-retransmissionTimer before triggering a new transmission or a retransmission of an HARQ process after transmission of corresponding PUSCH using autonomous asynchronous uplink.
When autonomous asynchronous uplink is configured and activated, the MAC entity shall consider the current subframe is allowed for AUL operation if the following is true:
aul-Subframes [(index) mod length] = 1, where: 
· index = 10*SFN + subframe
· SFN is the current SFN number,
· subframe is the current subframe number
· AUL-Subframe is aul-subframes in the form of an array
· length is size of aul-subframes in bits
When the autonomous asynchronous uplink configuration is released by RRC, the corresponding configured grant shall be discarded.
If AUL-Config is configured, the MAC entity shall:
-	consider sequentially that the Nth grant occurs in the subframe for which:
-	Editor´s note: FFS the formula for AUL subframes.
If AUL confirmation has been triggered and not cancelled:
-	if the MAC entity has UL resources allocated for new transmission for this TTI:
-	instruct the Multiplexing and Assembly procedure to generate an AUL confirmation MAC Control Element as defined in subclause 6.1.3.xx;
-	cancel the triggered AUL confirmation.
The MAC entity shall clear the configured uplink grant for the SCell immediately after first transmission of AUL confirmation MAC Control Element triggered by the AUL release for this SCell.
NOTE:	Retransmissions for uplink transmissions using autonomous asynchronous uplink can continue after clearing the corresponding configured uplink grant.

End of Changes


