Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #101
Tdoc R2-1803503
Athens, Greece, 26th February – 2nd March 2018

Agenda Item:
9.12.2
Source:
Ericsson
Title:
Channel Access Priority Classes for feLAA
Document for:
Discussion, Decision
1 Introduction
In the last RAN2#100 meeting, some discussions and agreements were taken regarding the configuration and usage of channel access priority classes in feLAA, mainly focusing on type 1 channel access (cat4 LBT).  In this paper, we focus more on type 2 UL channel access that was not addressed yet in RAN2.
2 Discussion

Regarding type 1 channel access (cat4 LBT), the following agreements were reached at last 3GPP RAN2#100 meeting:

	Agreements from 3GPP RAN2#100:

· 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.
· For AUL transmission, UE selects the lowest access priority class of the logical channel with MAC SDU multiplexed into the MAC PDU.
· MAC CEs have highest priority access class.


In our opinion the last 2 agreements need to be amended, since they do not accurately reflect the RAN2 understanding in RAN2#100. RAN2 understanding was that in case the UE has to transmit a transport block in which logical channels of different channel access priorities are multiplexed, the UE can use the channel access priority class associated to the lowest priority logical channel, which is exactly the same behaviour as Rel.14. While for the MAC CE the lowest access priority class p (as it is defined in 36.300) should be used, meaning highest channel access priority. Therefore, we propose to revisit such two agreements to better reflect RAN2 understanding:
Proposal 1 Revisit RAN2#100 agreement on Channel Access Priority Class for data and MAC CEs to better reflect RAN2 understanding:

a. The UE uses the Channel Access Priority Class associated to the lowest priority logical channel multiplexed in the transport block when performing type 1 AUL transmissions.

b. MAC CEs have the lowest access priority class index (p).
It has also to be clarified that the eNB will use the same table specied in Rel.13 to select the channel access priority class on the basis of the QCI (i.e. table 5.7.1-1 in TS 36.300).
Proposal 2 The eNB selects the Channel Access Priority Class by taking into account the same table specified in Rel.13 (table 5.7.1-1 in TS 36.300) which maps Channel Access Priority Class to QCIs.

However, no specific discussions have been taken yet in RAN2 regarding type 2 UL channel access.
2.1 Type 2 UL channel access

Rel.14 LAA allows also for a type 2 UL channel access scheme which implies short LBT phase of 25us. In fact, in case the UE performs an UL transmission within the COT acquired by the eNB, there is no need for the UE to perform a long LBT phase since the channel has been already grabbed by the eNB for a DL transmission. In Rel-14, the usage of type 2 channel access is granted by the eNB and signalled in the UL grant. 
RAN1 is currently discussed whether the type 2 channel access can be applied to AUL or not.
	RAN1#90 agreements:

· Option 1: Autonomous Uplink in FeLAA shall not use Type 2 channel access (25us LBT) as a part of a shared COT acquired by the eNB. 

· Option 2: The eNodeB may allow AUL within the eNodeB acquired shared COT in subframes belonging to the UL subframes indicated with C-PDCCH. 

· All UL subframes indicated with  C-PDCCH within a single eNodeB acquired shared COT are contiguous*

· AUL transmissions of a UE within the shared COT are contiguous*

· Autonomous Uplink in FeLAA uses Type 2 channel access (25us LBT)

· An AUL transmission started within the subframes belonging to the UL subframes indicated with C-PDCCH shall not continue beyond the last indicated UL subframe

· DL-UL-DL switch is not allowed within a single COT

· All subframes (both scheduled and AUL) belonging to the UL subframes indicated with C-PDCCH are counted towards eNodeB COT, irrespective of whether an UL transmission occurs or not

· FFS: CW update at the eNB when there is no PDSCH transmission in the COT 




Given the above agreements, if RAN1 eventually agrees that no type 2 channel access is allowed for AUL, no stage-2 impacts are foreseen. Otherwise, it can be simply captured in stage-2 specification that eNB indicates in common downlink control signalling, i.e. C-PDCCH, the UL subframes that a type 2 AUL transmission is allowed to span, along with the channel access priority class that the eNB will adopt for DL transmission, as per Rel.14 behaviour. In fact, from current TS 36.300, as previously mentioned it turns out that which LBT to select is signalled via UL grant, which obviously might not be possible in case of AUL.
	From TS 36.300:

Which LBT type (i.e. type 1 or type 2 uplink channel access) the UE applies is signalled via uplink grant for uplink PUSCH transmission on LAA SCells.




Proposal 3 If RAN1 agrees that type 2 channel access can be supported for AUL, RAN2 captures in stage-2 specification that the eNB can indicate in common downlink control signalling, the UL subframes that a type 2 AUL transmission can span and the Channel Access Priority Class that the eNB adopts for DL transmission. Otherwise no stage-2 impact is expected.
From the Channel Access Priority Class indicated in C-PDCCH, the UE can determine whether it is allowed to transmit within the COT acquired by the eNB, or not. For data multiplexing, similar principles already specified for DL transmission in LAA Rel.13 can be used by the UE to perform an AUL transmission. According to TS 36.300, in LAA DL Rel.13, the eNB should only transmit within a DL transmission burst those packets belonging to channel access priority classes with priority equal or higher than P (which is the channel access priority class used to obtain channel access). Given the TTI granularity of LTE, packets of lower priority can be transmitted only in the last subframe of the DL transmission burst, if there are resources left.   
	From TS 36.300:

Four Channel Access Priority Classes are defined in [6]. If a DL transmission burst with PDSCH is transmitted, for which channel access has been obtained using Channel Access Priority Class P (1...4), E-UTRAN shall ensure the following where a DL transmission burst refers to the continuous transmission by E-UTRAN after a successful LBT:

-
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;

-
the transmission duration of the DL transmission burst shall not exceed the Maximum Channel Occupancy Time (
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 as defined in Table 15.1.1-1 of [6]) for Channel Access Priority Class P;

-
additional traffic corresponding to Channel Access Priority Class(s) > P may only be included in the DL transmission burst once no more data corresponding to Channel Access Priority Class ≤ P is available for transmission. In such cases, E-UTRAN should maximise occupancy of the remaining transmission resources in the DL transmission burst with this additional traffic.




Similar principles can be used in FeLAA for AUL transmissions within the MCOT acquired by the eNB. The transmission duration of the UL transmission burst shall not exceed the minimum duration needed to transmit all available buffered traffic corresponding to Channel Access Priority Class(es) ≤ P, where P is the Channel Access Priority Class used for DL transmission and indicated in C-PDCCH. Additional traffic corresponding to Channel Access Priority Class(s) > P may only be included in the last subframe of the AUL transmission burst once no more data corresponding to Channel Access Priority Class ≤ P is available for transmission.
Proposal 4 From the Channel Access Priority Class indicated in C-PDCCH, the UE can determine which Channel Access Priority Class can be transmitted in an AUL transmission burst, following similar rules specified for data multiplexing in Rel.13 DL LAA.

3 Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1
Revisit RAN2#100 agreement on Channel Access Priority Class for data and MAC CEs to better reflect RAN2 understanding:
a.
The UE uses the Channel Access Priority Class associated to the lowest priority logical channel multiplexed in the transport block when performing type 1 AUL transmissions.
b.
MAC CEs have the lowest access priority class index (p).
Proposal 2
The eNB selects the Channel Access Priority Class by taking into account the same table specified in Rel.13 (table 5.7.1-1 in TS 36.300) which maps Channel Access Priority Class to QCIs.
Proposal 3
If RAN1 agrees that type 2 channel access can be supported for AUL, RAN2 captures in stage-2 specification that the eNB can indicate in common downlink control signalling, the UL subframes that a type 2 AUL transmission can span and the Channel Access Priority Class that the eNB adopts for DL transmission. Otherwise no stage-2 impact is expected.
Proposal 4
From the Channel Access Priority Class indicated in C-PDCCH, the UE can determine which Channel Access Priority Class can be transmitted in an AUL transmission burst, following similar rules specified for data multiplexing in Rel.13 DL LAA.
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