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1 Introduction

In last RAN2 meeting, we discussed about LBT and logical channel limitation and achieved the following agreements [1]. 
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
However we still have some concern on current agreement and we would like to discuss about this further and give corresponding proposals.  
2 Discussion
2.1 How UE determines the priority class 
In last RAN2 meeting, we agreed the eNB configures the Channel access priority for each UL LAA allowed logical channel. Actually this is base on the assumption that the UE has no idea of the QCI of a certain logical channel and in this case it is not possible to select a priority class according to the mapping between Channel Access Priority Classes and QCI defined in TS 36.300. However after double check, we think actually the UE knows about the QCI of a logical channel and is able to selet a priority class based on the mapping table. The detailed analysis is as below. 
Table 8.3.3.1: ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	…
	…
	…
	…
	…

	
	EPS QoS
	EPS quality of service

9.9.4.3
	M
	LV
	2-14


Table 8.3.6.1: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	…
	…
	…
	…
	…

	
	EPS QoS
	EPS quality of service

9.9.4.3
	M
	LV
	2-14


As shown in the Tables above [2], the QoS of an EPS bearer is included in the Activate dedicated/default EPS bearer context request sent from the network to the UE. In addition since each EPS bearer ID is associated with an LCID and there is also a mapping between QCI and QoS, the UE is able to figure out the QCI of a LCH based on the QoS of the assocaited EPS bearer. 
Observation 1: The UE is able to figure out the QCI of a given LCH. 

Then based on the QCI and mapping table in TS 36.300, the UE is able to determine the priority class. However one case needs to be mentioned is that how to handle the non-standardized QCIs as in both Rel-13 and Rel-14 it is left to the eNB implementation to provide a channel access priority classes that best matches the traffic properties of the non-standardized QCI. Actually we think this can also be left to UE implementation, i.e. UE selects a LCH among LCHs multiplexed into the MAC PDU of which the traffic properties match those of the non-standardized QCI best and set the priority class of the non-standardized QCI to that of this selected LCH. In addition, as RAN1 already agreed that 
· 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]

Actually this means the UE determines the priority class of a LCH based on the QCI as well as the mapping table, however current RAN2 agreements are not aligned with what had been achieved in RAN1. Therefore, we propose RAN2 to discuss how to select the priority class again and we think there is no need for the eNB to configure the Channel access priority for each UL LAA allowed logical channel and the channel access priority class is determined by the UE. 
Proposal 1: There is no need to for the eNB to configure the Channel access priority for each UL LAA allowed logical channel. 
Proposal 2: The channel access priority class is determined by the UE according to the LBT priority class to QCI mapping table defined for LAA Rel-13.
In additoin, we also agreed that for AUL transmission, UE selects the lowest access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU, however, we think this is not quite aligned with the legacy behaviour since in Rel-14, the eNB determines the priority class for uplink transmission based on the latest BSR and received uplink traffic for type 1 channel access and based on the downlink traffic, the latest BSR and received UL traffic for type 2 channel access. Moreover the eNB selects the Channel Access Priority Class by taking into account the lowest priority QCI in a Logical Channel Group, which means the priority class is decided according to all uplink buffered data. Also based on current agreement, the UE is not allowed to select a priority class unless the MAC PDUC is constructed and this will introduce additional restriction on UE implementation. Therefore, in Rel-15, we propose the UE to select the priority class based on all buffered uplink data instead of the constructed MAC PDU. 

Proposal 3: The UE selects the lowest access priority class based on the QCI of all the buffered uplink data.

2.2 LBT rule for AUL within the DL MCOT

Considering the case that the traffic for S-UL is not sufficient to occupy all the remaining DL MCOT, it is beneficial to allow AUL to transmit within the DL MCOT by using 25 us LBT to achieve fast channel access. The AUL within the MCOT could be multiplexed with S-UL with TDM or FDM manner. By monitoring CPDCCH, the AUL UE could determine the remaining MCOT and thereby the LBT type similar to eLAA. Therefore, Option 2 is preferred, i.e., the AUL should be allowed to be transmitted within the DL MCOT by using 25us LBT. 
Proposal 4: The eNB may allow AUL within the eNB acquired shared COT in subframes belonging to the UL subframes indicated with CPDCCH.
Actually in Rel-13 and Rel-14, in order to guarantee fair co-existence and comply with the regulation, some restrictions on the transmission on unlicensed spectrum are defined and specified. Regarding to downlink transmission as well as the downlink and uplink sharing within DL MCOT, we have introduced the following restrictions.
Restriction 1: the transmission duration of the DL transmission burst shall not exceed the minimum duration needed to transmit all available buffered traffic corresponding to Channel Access Priority Class(es) ≤ P;

Restriction 2: 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), than the:

-Channel Access Priority Class used by the eNB based on the downlink traffic, the latest BSR and received UL traffic from the UE if type 2 uplink channel access procedure (see section 15.2.1.2 of [6]) is signalled to the UE.
Considering all the above restrictions, we can conclude that the motivation is to restrict the transmission duration for the traffic corresponding to some certain priority class (es) when we defining these principles. That is for downlink, after the eNB determines the channel access priority class, e.g. P, the transmission duration shall not exceed the minimum duration to transmit all the traffic corresponding to or lower than P. As for downlink and uplink sharing within DL MCOT, the UE shall not be scheduled more subframes than the minimum to transmit all the traffic corresponding to or lower than P. This is to guarantee that traffic with priority class higher than P is not transmitted since the higher of the priority class, the lower of the priority. 
Therefore, in Rel-15, we think similar guideline should also be defined if the eNB allows AUL within the eNB acquired shared COT in subframes belonging to the UL subframes indicated with CPDCCH, e.g. the UE shall not transmit more subframes than the minimum to transmit all the traffic corresponding to or lower than P and P is the selected priority class by the eNB for type 2 uplink channel access. 
Proposal 5: The following rules should be followed if the UE transmits AUL within the DL MCOT

· The UE shall not transmit more subframes than the minimum to transmit all the traffic corresponding to or lower than the selected priority class by the eNB for type 2 uplink channel access.
Different from Rel-14, there is no scheduled uplink grant for AUL which can be used to indicate the selected priority class by the eNB. Then to satisfy the restriction mentioned above, the eNB should inform the priority class
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 can be generated by the legacy rule in Subclause 5.7 and Subclause 5.7.1 of [3]. In addition, as mentioned in the previous section, UE determines the priority class for AUL transmission. Therefore, when detecting the CPDCCH, the UE is aware of the selected priority class 
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 by the eNB and can compare 
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with the selected priority class for AUL. 
If 
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, which means there may be no buffered traffic with priority class corresponding to or lower than the 
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, then in order to satisfy the restriction that the UE shall not transmit more subframes than the minimum to transmit all the traffic corresponding to or lower than 
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 for type 2 uplink channel access, the UE is not allowed to transmit AUL burst within the DL MCOT since the minimum subframe to transmit the buffered traffic with priority class corresponding to or lower than 
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is 0. Even though there is data buffered with priority class corresponding to or lower than 
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, then the UE needs to calculates the time duration to transmit this type of data in order to satisfy the defined principle and this will introduce additional complexity on the UE implementation as well as the interaction between PHY and MAC, which should be avoided. Therefore we propose to adopt a uniformed mechanism in this case, i.e. UE is not allowed to transmit AUL burst within the DL MCOT if 
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. However the UE does not need to drop the packet if 
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 since it can still use Cat.4 LBT to access the channel within the MCOT.
If 
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, which means there is buffered traffic with priority class corresponding to or lower than the priority class selected by the eNB. Then as analysed above, the UE is allowed to transmit AUL burst within the DL MCOT. And the UE can start packeting MAC PDU as soon as the UL traffic arrives and transmit AUL PUSCH with 25us LBT within DL MCOT after detecting CPDCCH with
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Proposal 6: The eNB indicates the DL priority class 
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 in CPDCCH. The UE compares 
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 in CPDCCH to decide whether to transmit AUL within DL MCOT with 25us LBT.

· If 
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, UE is not allowed to transmit AUL within the DL MCOT using 25us LBT. Otherwise, UE may transmit AUL within the DL MCOT using 25us channel access.

· UE is still allowed to perform Cat.4 LBT within the DL MCOT.
3 Conclusion

In this contribution, we further about issues on priority class for AUL including how to determine the priority class as well as LBT rule for AUL within the DL MCOT and have the following observation and proposals
Observation 1: The UE is able to figure out the QCI of a given LCH. 
Proposal 1: There is no need to for the eNB to configure the Channel access priority for each UL LAA allowed logical channel. 

Proposal 2: The channel access priority class is determined by the UE according to the LBT priority class to QCI mapping table defined for LAA Rel-13.

Proposal 3: The UE selects the lowest access priority class based on the QCI of all the buffered uplink data.

Proposal 4: The eNB may allow AUL within the eNB acquired shared COT in subframes belonging to the UL subframes indicated with CPDCCH.
Proposal 5: The following rules should be followed if the UE transmits AUL within the DL MCOT

· The UE shall not transmit more subframes than the minimum to transmit all the traffic corresponding to or lower than the selected priority class by the eNB for type 2 uplink channel access.
Proposal 6: The eNB indicates the DL priority class 
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 in CPDCCH. The UE compares 
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 in CPDCCH to decide whether to transmit AUL within DL MCOT with 25us LBT.

· If 
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, UE is not allowed to transmit AUL within the DL MCOT using 25us LBT. Otherwise, UE may transmit AUL within the DL MCOT using 25us channel access.

· UE is still allowed to perform Cat.4 LBT within the DL MCOT.
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