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Introduction
In this contributions, the following aspects of autonomous UL access are discussed:
· Timing uncertainty for PHR/BSR
· Activation through RRC
· Restricting AUL transmission based on logical channels
· Agreement clarification on access priority
Discussion
Timing uncertainty for PHR/BSR
From RAN2#101, we agree on the following:
	1. It is up to UE implementation to solve issue of out of date BSR/PHR if necessary. 
FFS the impact on spec




The above is agreed that the timing uncertainties of PHR/BSR  is quite unlikely to occur 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 1: Since a bitmap approach is agreed in RAN 1 which will reduce LBT failure and the AUL transmission is normally for low loaded system and the PHR is for slow pathloss changes, timing uncertainty for PHR/BSR issue is quite unlikely to occur.
Hence we do not think any further text or clarification is needed in the stage-3 specification. 
Observation 2: Based on the RAN2 agreements and observation 1, we believe there is no need for additional stage 3 text to clarify this issue
If any formal text needs to be added, we would prefer that a method is introduced. In our contribution [1],  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 is taken, we need to send a LS to RAN 1 to inform them of the inclusion of this new bit in the UCI.
Proposal 1: There is no need for additional stage 3 text to clarify the issue related to timing uncertainty of BSR/PHR. If stage-3 text is needed, we would prefer to go with a simple approach as follow:
· 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 AUL 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 2: Include an AUL activation IE in AUL-Config throught 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 3: 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, when eNB selects the channel access priority class for the UL LAA, it is stated that:
For uplink, the eNB selects the Channel Access Priority Class by taking into account the lowest priority QCI in a Logical Channel Group.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 lowest (value) access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU
3	MAC CEs have highest priority access class (ie: lowest value)


Proposal 4: Update the RAN2#100 proposal 2 and 3 on “LBT and Logical Channel limitation” to:
2	For AUL transmission, UE selects the lowest (value) access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU
3	MAC CEs have highest priority access class (ie: lowest value)

The text proposal for including the channel access priority in TS36.321 is shown in Annex 5.2

Conclusion
It is requested that RAN 2 agreed to the proposal below:
Proposal 1: There is no need for additional stage 3 text to clarify the issue related to timing uncertainty of BSR/PHR. If stage-3 text is needed, we would prefer to go with a simple approach as follow:
· 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.
Proposal 2: Include an AUL activation IE in AUL-Config throught RRCConfiguratonReconfiguration and treat the RRCConfigurationReconfigurationComplete as an acknowledgement to AUL activation command. This should applies to both handover and non-handover case.
Proposal 3: 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 4: Update the RAN2#100 proposal 2 and 3 on “LBT and Logical Channel limitation” to:
2	For AUL transmission, UE selects the lowest (value) access priority class 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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--------------------------< Start of text proposal for TS36.331>--------------------------
< Unchanged parts are omitted >
5.3.10.0	General
1>	if the received RadioResourceConfigDedicatedSCell-r10 includes the naics-Info:
2>	perform NAICS neighbour cell information reconfiguration for the SCell as specified in 5.3.10.13;
1>	if the received radioResourceConfigDedicated includes AUL-Config:
2>	perform AUL reconfiguration according to 5.3.10.17;
Next changes

5.3.10.17	Autonomous Uplink Reconfiguration
The UE shall:
1> If the received AUL-Config includes the implicitActivation 
2> instruct the associated MAC entity to activate Autonmous Uplink
1>	reconfigure the autonomous uplink in accordance with the received AUL-Config;
Next changes
The IE AUL-Config is used to specify the autonomous uplink configuration.
AUL-Config information element
-- ASN1START

AUL-Config-r15 ::=	CHOICE {
	release							NULL,
	setup							SEQUENCE {
		aul-crnti								C-RNTI,
		aul-subframes-r15						BIT STRING (SIZE (40)),
		aul-harq-processes-r15					INTEGER (1..16),
		transmissionModeUL-AUL-r15				ENUMERATED {tm1,tm2},	
		aul-startingFullBW-insideMCOT-r15		BIT STRING (SIZE (5)),
		aul-startingFullBW-outsideMCOT-r15		BIT STRING (SIZE (7)),
		aul-startingPartialBW-insideMCOT-r15 	ENUMERATED {o34, o43, o52, o61, oOS1 },
		aul-startingPartialBW-outsideMCOT-r15	ENUMERATED {o16, o25, o34, o43, o52, o61, oOS1},
		retransmissionTimer-r15				INTEGER(1..20), --valuerange FFS
		endingSymbolAUL-r15						INTEGER(12..13),
		subframeOffsetCOT-sharing-r15			INTEGER(2..4),
		contentionWindowSizeTimer-r15			ENUMERATED {n0, n5, n10}
		implictiActivation					ENUMERATED (true) OPTIONAL – Need OR
	}
}

-- ASN1STOP

	AUL-Config field descriptions

	aul-crnti
AUL C-RNTI, see TS 36.321 [6].

	aul-harq-processes 
This field indicates which HARQ process IDs are allowed for AUL operation as described in TS 36.321 [6]. In case of tm1 is configured for the transmissionModeUL-AUL then values of this field are unmodified. In case of tm2 is configured for the transmissionModeUL-AUL then values of this field are multiplied by 2 i.e. value 1 becomes 2, value 2 becomes 4 etc.

FFS how actually parameter values are mapped/encoded to HARQ process IDs and HARQ processes

	aul-startingFullBW-insideCOT 
This field indicates the AUL-specific set of PUSCH starting offset values for the AUL transmission inside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy the full channel bandwidth as described in TS 36.213 [23, X]. The left most bit corresponds to value 34, second bit corresponds to value 43, third bit corresponds to value 52, fourth bit corresponds to value 61 and last bit corresponds to value OS#1. 

	aul-startingFullBW-outsideCOT 
This field indicates the AUL-specific set of PUSCH starting offset values for the AUL transmission outside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy the full channel bandwidth as described in TS 36.213 [23, X]. The left most bit corresponds to value 16, second bit corresponds to value 25, third bit corresponds to value 34, fourth bit corresponds to value 43, fifth bit corresponds to value 52, sixts bit corresponds to value 61 and last bit corresponds to value OS#1.

	aul-startingPartialBW-insideCOT 
This field indicates the exact AUL-specific PUSCH starting offset value for the AUL transmission inside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy partial channel bandwidth as described in TS 36.213 [23, X]. The value o34 corresponds to 34 and the value o43 corresponds to 43 etc.

	aul-startingPartialBW-outsideCOT 
This field indicates the exact AUL-specific PUSCH starting offset value for the AUL transmission outside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy partial channel bandwidth as described in TS 36.213 [23, X]. The value o16 corresponds to 16 and the value o25 corresponds to 25 etc.

	aul-subframes 
This field indicates which subframes are allowed for AUL operation as described in TS 36.321 [6].

	contentionWindowSizeTimer 
This field indicates contention window size adjustment parameter X as described in TS 36.213 [23]. The value n0 corresponds to 0 etc. 

	endingSymbolAUL 
This field indicates PUSCH ending symbol of the last AUL subframe in an AUL burst as described in TS 36.213 [23].

	implicitActivation
This field indicates to the UE that AUL is implicitly activated by RRC configuration or reconfiguraton. 

	retransmissionTimer
This timer is used to restrict both new transmission and retransmission for the same HARQ process for AUL operation as described in TS 36.321 [6]. Value 0 corresponds to 0ms etc, 

	subframeOffsetCOT-sharing 
This field is COT sharing indication parameter X indicating if subframe n+X is an applicable subframe for UL to DL sharing as described in TS 36.213 [23].

	transmissionModeUL-AUL 
This field indicates which UL transmission mode is used for AUL as described in TS 36.213 [23, X], where tm1 refers to transmission mode 1, tm2 to transmission mode 2.



Next changes

--------------------------< Start of text proposal for TS36.321>--------------------------
< Unchanged parts are omitted >
5.22 Autonomous Asynchronous Uplink
If this MAC entity has received an instruction to active the AUL
	- consider the AUL is activated
End of  changes

Clarification on access priority class selection
--------------------------< Start of text proposal for TS36.321>--------------------------
< Unchanged parts are omitted >
5.4.2.2	HARQ process
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.

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 the UL HARQ operation is autonomous asynchronous:
· Indicate to lower layers the Channel Access Priority to use according to CHANNEL_ACCESS PRIORITY_TO_USE
Next changes
	5.4.7	Channel Access Priority
For autonomous asynchronous transmission, set CHANNEL_ACCESS PRIORITY_TO_USE according to the following:
- if MAC control elements are included:
		- set CHANNEL_ACCESS_PRIORITY_TO_USE to 1;
- else:
	- set CHANNEL_ACCESS_PRIORITY_TO_USE to the lowest channelAccessPriority of the logical channel of which the MAC SDU is included


End of  changes








