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Introduction
In RAN2#99bis, RAN2 agreed to the following related to non-HARQ aspects of autonomous UL transmission:
1    The UE will send a confirmation for activation/deactivation of AUL on MAC CE. If multi-bit or zero-bit is FFS.
2    Not introduce data threshold to skip UL grant. Can be revisited if RAN1 have different understanding.
3    AUL transmissions can be restricted to a subset of logical channels. FFS introduce new IE or reuse existing signaling.
4    LCP procedure is not modified.
In this contributions, the following aspects of autonomous UL access are discussed:
· Need of triggering SR with AUL
· Timing uncertainty for PHR/BSR
· Activation through RRC
· Restricting AUL transmission based on logical channels
· Agreement clarification on access priority
Discussion

Need of triggering SR for AUL transmission
In LTE, a regular BSR will trigger a SR if SR prohibit timer is not running and the logical channels that trigger the BSR are not SR masked as follow:
if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:
-	if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:
-	a Scheduling Request shall be triggered.
If the regular BSR is triggered only by logical channels that are configured with ul-laa-allowed set to true, the regular BSR or the data of those logical channels can be sent over AUL without triggering the SR.  Such change can easily be included to the above text:
if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:
-	if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers or for which the ul-laa-allowed is set to TRUE and AUL is activated:
-	a Scheduling Request shall be triggered.
Having the above will also reduce collision of UL HARQ process ID between the SUL and AUL which is observed as an issue in [1].
On the other hand, if the regular BSR is triggered due to data becoming available for transmission for a logical channel that is configured with ul-laa-allowed set to False, SR should still be triggered as the data of such logical channel required sending it via the licensed serving cells.  
Proposal#1: SR is not triggered if regular BSR is triggered due to data becoming available for transmission for a logical channel for which the ul-laa-allowed is set to TRUE and the UE is configured with AUL and is activated. 

Timing uncertainty for PHR/BSR
BSR and PHR are triggered based on some triggering conditions specified in the MAC specification and the corresponding MAC CEs are generated to be included in a MAC PDU when a SUL grant is available in a TTI. Since asynchronous SUL grant is scheduled by the eNB, the eNB can know (if it wants to) when the BSR or PHR MAC CE is generated even after several retransmissions. It can then use that information to decide whether the BSR or PHR MAC CE is obsolete or not.
With AUL, the UL transmissions are autonomously performed by the UE without any explicit scheduling by the eNB.  The eNB will not know when the BSR or PHR MAC CE is generated in the case the first transmission fails to be detected by the eNB. We think this issue will occur infrequently due to the following reasons:
· AUL transmission is normally used for low loaded system due to its contention nature
· With a bitmap approach (instead of SPS periodicity) agreed in RAN1#91 below, 
AUL subframes are indicated to UE with an RRC-configured bitmap
UE is provided with multiple opportunities to send and hence can overcome LBT delay. Hence the delay of sending can be quite low. 
· In the case of PHR, the intention is only for slow pathloss changes. As long as the AUL transmission is within a certain transmission delay, the PH information is still suitable to be used. 

Observation: Since a bitmap approach is agreed in RAN 1 which will reduce LBT failure and the AUL transmission is normally for low loaded system, timing uncertainty for PHR/BSR issue can be quite rare. 
Proposal#2: There is no need to solve the time uncertainty issue of PHR and BSR. 
If a solution is deem needed, we proposed to go for a simple approach. The proposed solutions in [2] and [3] may not be simple enough. In [2], it is proposed to add a time stamp to the BSR or PHR MAC CE. This will result in new formats for BSR and PHR as well as extra overhead on the MAC CE.  In [3], it is proposed to regenerate the BSRs or PHR MAC CE when the generated BSR or PHR becomes obsolete.  It would require the UE to regenerate the MAC PDU with the new BSR and/or PHR. In SUL, even if the retransmission occur, there is never a need for the UE to regenerate the MAC PDU with the new BSR and/or PHR.  Hence we do not see why it should be done here. We proposed to go with one of the simple solution below:
· Only send the BSR and PHR MAC CE on SUL (configurable or fixed in the specification).  Note that this will be reverting the agreement that MAC CEs can be sent over AUL.
· Include an indication in the UCI to indicate that the MAC PDU may contain obsolete PHR and/or BSR MAC CE.  Simple rule like after 1 retransmissions can be used to determine whether to set this bit in the UCI. 
If the latter approach, we need to send a LS to RAN 1 to inform them of the inclusion of this new bit in the UCI.
Proposal#3: If a solution for the time uncertainty issue of PHR and BSR is deem needed, a simple approach (either option1 or option 2 ) should be taken:
· Option 1: Only send the BSR and PHR MAC CE on SUL (configurable or fixed in the specification)
· Option 2: Include an indication in the UCI to indicate that the MAC PDU may contain obsolete PHR and/or BSR MAC CE.  Simple rule like after one retransmissions can be used to determine whether to set this bit in the UCI.
Activation through RRC
As stated in one of the RAN1 agreement, configuration of AUL is through RRC, but activation is through DCI. In RAN2, we also agree to send AUL activation ACK through MAC CE. This means once a UE is configured with AUL, there is still a need to receive activation command and send the AUL ACK CE in order to start sending data. The reason for having a two steps activation process is to allow eNB to configure the UE with AUL resources first, then activate at time when it is ready. However, in some situations, the eNB might be ready as soon the random access procedure is completed, and would like the UE to start using AUL as soon as the UE is ready. Therefore, it is advantageous to allow eNB to include an optional IE in one of the RRCConfigurationReconfiguration to indicate ALU activation, eNB can treat RRCConnectionReconfigurationComplete as the AUL activation acknowledgement. Under this scenario, it saves many activation commands for the eNB, and AUL acknowledgment CE for the UE. This procedure does not override the current activation/deactivation procedure, but serve as an advanced activation for some eNB at situation when warranted. In fact, this approach is similar in operation to NR SPS/Grant free, where type 1 configured grant requires only RRC configuration and type 2 configured grant requires both RRC configuration and activation via L1 signaling.
Proposal#4: Include an AUL activation IE in RRCConfiguratonReconfiguration and treat the RRCConfigurationReconfigurationComplete as an acknowledgement to AUL activation command. This should applies to both handover and non-handover case.
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#5: 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)
Agreement clarification on access priority class selection
In RAN2#100, we have the following agreement:
	LBT and Logical channel limitation:

Agreements:
1	Channel access priority for each UL LAA allowed logical channel can be configured via RRC Connection Reconfiguration as part of the Logical Channel Configuration per DRB or all DRBs.
2	For AUL transmission, UE selects the lowest access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU
3	MAC CEs have highest priority access class


There seems to be some confusions on what is lowest/highest priority access class. As in 36.300, it is stated that:
For uplink LAA operation, the eNB shall not schedule the UE more subframes than the minimum necessary to transmit all the traffic corresponding to the selected Channel Access Priority Class or lower (i.e, with a lower number in the Table 5.7.1-1),
From the above, the UE transmits traffic belonging to the same or lower channel access priority class as compared to the selected channel access priority class. In other words, the UE has to fully utilize the resources advertised, in order to avoid void transmissions. In order to do so, the AUL UE has to select the lowest value from Table 15.1.1-1 in 36.213, and access the channel only for what is needed. Therefore we recommend to clarify agreement 2 and 3 as:
2	For AUL transmission, UE selects the highest access priority class (ie: lowest value) of the logical channel with MAC SDU multiplexed into the MAC PDU
3	MAC CEs have highest priority access class (ie: lowest value)

Proposal#6: Update the RAN2#100 proposal 2 and 3 on “LBT and Logical Channel limitation” to:
2	For AUL transmission, UE selects the highest access priority class (ie: lowest value)  of the logical channel with MAC SDU multiplexed into the MAC PDU
3	MAC CEs have highest priority access class (ie: lowest value)


Conclusion
It is requested that RAN 2 agreed to the proposal below:
Proposal#1: SR is not triggered if regular BSR is not triggered due to data becoming available for transmission for a logical channel for which the ul-laa-allowed is set to TRUE and the UE is configured with AUL and is activated. 
Proposal#2: There is no need to solve the time uncertainty issue of PHR and BSR. 
Proposal#3: If a solution for the time uncertainty issue of PHR and BSR is deem needed, a simple approach as follow should be taken:
· Only send the BSR and PHR MAC CE on SUL (configurable or fixed in the specification)
· Include an indication in the UCI to indicate that the MAC PDU may contain obsolete PHR and/or BSR MAC CE.  Simple rule like after one retransmissions can be used to determine whether to set this bit in the UCI.
Proposal#4: Include an AUL activation IE in RRCConfiguratonReconfiguration and treat the RRCConfigurationReconfigurationComplete as an acknowledgement to AUL activation acknowledgement. This should applies to both handover and non-handover case.
Proposal#5: 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#6: Update the RAN2#100 proposal 2 and 3 on “LBT and Logical Channel limitation” to:
2	For AUL transmission, UE selects the highest access priority class (ie: lowest value) of the logical channel with MAC SDU multiplexed into the MAC PDU
3	MAC CEs have highest priority access class (ie: lowest value)
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