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Introduction
In RAN2 #108[1], the following agreements about UL LBT failure were reached.
	Agreements:
1. UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem, using the same framework as BFR.
2. MAC CE for UL LBT problem has higher priority than data but lower priority than the BFR MAC CE.
3. [bookmark: OLE_LINK20]The MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem
4. The MAC CE can report multiple failed Cells.   The MAC CE format should support multiple entries to indicate all the Cells which have already declared consistent UL LBT failure.   UL LBT MAC CE includes Cell index(s) where UL LBT failure occurs.  
5. As a baseline, the format of the LBT failure MAC CE is a bitmap to indicate if corresponding serving cell has declared consistent LBT failure.
6. Cancel the consistent LBT failure for a serving cell (or BWP(s)) (i.e. do not consider Cell as having LBT failure) upon UE successfully transmit a LBT failure MAC CE indicating the serving cell.  FFS what successfully transmission means (i.e. ideally align with BFR unless there are some issues).
7. When consistent UL LBT failure is declared on SpCell, UE triggers MAC CE to indicate where failure happened.  The MAC CE is sent on the BWP that the UE switched to during RA procedure.  
8. FFS When UE switches to another BWP and initiate RACH upon declaration of consistent LBT failure on SpCell, ONLY RACH is initiated.  
9. A new failure type for PSCell consistent UL LBT failure is added in the SCGFailureInformation. 
10. No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used


According to the agreements above, there are still some unsolved issues. In this contribution, we will discuss the remaining issues and provide our views.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK7][bookmark: OLE_LINK23][bookmark: OLE_LINK14][bookmark: OLE_LINK40]Discussion 
Some open issues are being discussed in the summary of issues for NR-U Running 38.321[2]. Besides, there are some more issues which are not mentioned. They are all discussed in following. 
UE behavior after BWP switching
For SpCell, when consistent LBT failure in the current active BWP is triggered, the UE will switch to another BWP with RACH resource and initiate random access procedure. Additionally, there is a FFS regarding on whether there are other transmissions, such as configured grant transmission. According to the current specification, when UE performs BWP switching, it will (re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration. However, NW does not know that consistent LBT failure has been triggered in the previous BWP. Therefore, any transmissions other than RACH are not expected by the network on the new BWP. Once the RACH procedure is successfully completed, the network and UE are now aware of the new active BWP and the UE may perform the corresponding transmissions according to the configuration of this BWP and NW scheduling. 
Proposal 1: When UE switches to another BWP upon triggering of consistent LBT failure on SpCell, only RACH is initiated.
Canceling of consistent LBT failure
In the last meeting, there is a FFS regarding on canceling of the consistent LBT failure for a serving cell as follows:
Cancel the consistent LBT failure for a serving cell (or BWP(s)) (i.e. do not consider Cell as having LBT failure) upon UE successfully transmit a LBT failure MAC CE indicating the serving cell.  FFS what successfully transmission means (i.e. ideally align with BFR unless there are some issues).
First of all, the description of BFR canceling in the email discussion summary[3] is as below.
1>	if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the SCell BFR MAC CE transmission indicating this Serving Cell:
2>	set BFI_COUNTER to 0;
2>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.
According to the description, all the triggered BFRs for a serving cell are canceled only when UE receives a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission for the HARQ process used for the SCell BFR MAC CE transmission indicating this serving cell. However, for consistent LBT failure, there is no acknowledgement information. So, canceling of consistent LBT failure should be different with that of BFR.
In addition, if successful transmission means that transmission is actually performed, once LBT fails for transmission of LBT failure MAC CE, it will result in multiple reports for LBT failure MAC CE. Hence, we think it should be similar to BSR canceling. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted, regardless of LBT failure indication from lower layers. Then, for consistent LBT failure in a serving cell, it should be canceled when a MAC PDU including LBT failure MAC CE is transmitted regardless of LBT outcome.
Proposal 2: When a MAC PDU including LBT failure MAC CE is transmitted, the consistent LBT failure for a serving cell may be canceled regardless of LBT outcome.
SR for LBT failure
When there is no available UL resources for sending LBT failure MAC CE for SCell UL LBT problem, SR will be triggered. Once SR is triggered, it will be pending SR before being canceled. However, when there is no available PUCCH resource for sending SR, the mechanism like SR triggered by BSR may be applied, i.e. random access procedure will be initiated on SpCell. Besides, when the procedure is initiated, all pending SR(s) should also be canceled.
Proposal 3: When there is no available PUCCH resource configured for the pending SR triggered by consistent LBT failure, random access procedure on SpCell should be initialed and all pending SR(s) should be canceled.
For SR triggered by BSR, it will be considered as pending until it is canceled. All pending SR(s) for BSR triggered prior to the MAC PDU assembly shall be cancelled, when MAC PDU is transmitted regardless of LBT outcome, and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly. Then for SR triggered by consistent LBT failure, the same canceling principle may be applied. All pending SRs triggered by consistent LBT failure will be canceled, when MAC PDU is transmitted regardless of LBT outcome, and this PDU includes LBT failure MAC CE.
Proposal 4: All pending SR for consistent LBT failure triggered prior to the MAC PDU assembly shall be canceled when the MAC PDU is transmitted regardless of LBT outcome, and this PDU includes LBT failure MAC CE.
When SR for LBT failure MAC CE is triggered, in order to send SR, dedicated PUCCH resource should be configured to UE like the way as SCell BFR. Then for a UE, it means that three kinds of PUCCH resource may be configured to UE, such as LBT failure PUCCH resource, SCell BFR PUCCH resource, and SR PUCCH resource. 
In eMIMO[1], agreement regarding on overlapping SR PUCCH resource with the SCell BFR SR PUCCH resource is as follows:
when SCell BFR SR is triggered and the UE has an overlapping SR PUCCH resource with the SCell BFR SR PUCCH resource, the UE shall select the SCell BFR SR PUCCH resource for transmission.
Then here is an issue, when LBT failure PUCCH resource has an overlapping with SCell BFR PUCCH resource and SR PUCCH resource, how to select. First of all, when LBT failure PUCCH resource overlaps with SR PUCCH resource, if UE selects normal SR, the NW may not know the UE is experiencing consistent LBT failure, and the NW may delay to provide the UL grant for LBT failure MAC CE transmission. Hence for this case, we think UE should select LBT failure PUCCH resource to transmit SR. 
Proposal 5: When LBT failure PUCCH resource has an overlap with normal SR PUCCH resource, UE should select LBT failure PUCCH resource for transmission.
LBT failure MAC CE
According to the agreement in the last meeting, when consistent LBT failure is triggered on SpCell, LBT failure MAC CE may be sent on the BWP that UE switched to during random access procedure. It means that this MAC CE may be sent via Msg3. In order to make LBT failure MAC CE transmitted in Msg3, it should have higher priority than configured grant confirmation, BSR MAC CE, but lower priority than C-RNTI MAC CE or data from UL-CCCH. In addition, when there are new UL resources, for example, UE receives UL grant via sending SR triggered by consistent LBT failure, LBT failure MAC CE should be transmitted to NW timely. Such that NW may make some recovery operations. Then LBT failure MAC CE should have high priority. 
Meanwhile, according to another agreement in [1], LBT failure MAC CE has lower priority than the BFR MAC CE. So we propose the existing priority order for MAC CEs and LCHs should be updated as below. 
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	BFR MAC CE;
-	LBT failure MAC CE;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.
Proposal 6: LBT failure MAC CE should have higher priority than Configured Grant Confirmation MAC CE, but lower priority than C-RNTI MAC CE or data from UL-CCCH.
In addition to the priority of LBT failure MAC CE, CAPC for LBT failure MAC CE should also be considered. Since LBT failure MAC CE has higher priority than data, we think LBT failure MAC CE should use the highest priority CAPC, i.e. the lowest number CAPC.
[bookmark: OLE_LINK11]Proposal 7: LBT failure MAC CE should use the highest priority CAPC, i.e. the lowest number CAPC.
In the running CR 38.321[4], format of LBT failure MAC CE which consists of four octets 32 C-fields has been defined. From the perspective of reducing overhead, we propose format of one octet 8 C-fields should also be supported. A possible example is as in figure 1. Note that minimisng the overhead would be especially useful when this MAC CE is included in Msg3/MSGA where the payload size is limited. 
[image: ]
Figure 1 UL LBT failure MAC CE of one octet
[bookmark: OLE_LINK13]Proposal 8: Format of one octet for LBT failure MAC CE should also be supported.
Conclusion
In this contribution, we discussed UL LBT failure issues and made the following observations/proposals.
Proposal 1: When UE switches to another BWP upon triggering of consistent LBT failure on SpCell, only RACH is initiated.
Proposal 2: When a MAC PDU including LBT failure MAC CE is transmitted, the consistent LBT failure for a serving cell may be canceled regardless of LBT outcome.
Proposal 3: When there is no available PUCCH resource configured for the pending SR triggered by consistent LBT failure, random access procedure on SpCell should be initialed and all pending SR(s) should be canceled.
Proposal 4: All pending SR for consistent LBT failure triggered prior to the MAC PDU assembly shall be canceled when the MAC PDU is transmitted regardless of LBT outcome, and this PDU includes LBT failure MAC CE.
Proposal 5: When LBT failure PUCCH resource has an overlapping with normal SR PUCCH resource, UE should select LBT failure PUCCH resource for transmission.
Proposal 6: LBT failure MAC CE should have higher priority than Configured Grant Confirmation MAC CE, but lower priority than C-RNTI MAC CE or data from UL-CCCH.
Proposal 7: LBT failure MAC CE should use the highest priority CAPC, i.e. the lowest number CAPC.
Proposal 8: Format of one octet for LBT failure MAC CE should also be supported.
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TP into TS 38.321
First Modified Subclause
[bookmark: _Toc29239844]5.4.4	Scheduling Request
All pending SR(s) for consistent LBT failure triggered prior to the MAC PDU assembly shall be cancelled when the MAC PDU is transmitted, regardless of LBT failure indication from lower layers, and this PDU includes LBT failure MAC CE prior to the MAC PDU assembly. 

When the MAC entity has pending SR for consistent LBT failure on SCell and LBT failure PUCCH resource has an overlapping with SR PUCCH resource, the MAC entity shall select the valid PUCCH resource for consistent LBT failure on SCell to signal SR. 

Next Modified Subclause
[bookmark: _Toc29239838][bookmark: _Toc29239842]5.4.3	Multiplexing and assembly
[bookmark: _Toc29239839]5.4.3.1	Logical Channel Prioritization
5.4.3.1.3	Allocation of resources
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-  BFR MAC CE;
-  LBT failure MAC CE;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	LBT failure MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.

Next Modified Subclause
5.X.2 LBT failure detection and recovery procedure
When consistent LBT failure is triggered in an UL BWP, the MAC entity shall not perform any uplink transmission on the corresponding Serving Cell, except as part of a Random Access procedure, until:
-	the Random Access Contention Resolution is considered successful in the corresponding Serving Cell.


[bookmark: _Hlk27579438]1>	if a MAC PDU is transmitted, regardless of LBT failure indication from lower layers, and this PDU includes the LBT failure MAC CE:
2>	cancel the consistent LBT failure(s) in the Serving Cell(s) indicating consistent LBT failure in the transmitted LBT failure MAC CE.

Next Modified Subclause

6.1.3.XX	LBT failure MAC CE
The LBT failure MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and consists of one octet containing 8 C-fields as follows (Figure 6.1.3.XX-1):
The LBT failure MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and consists of four octets containing 32 C-fields as follows (Figure 6.1.3.XX-2):
-	Ci: If there is a Serving Cell configured for the MAC entity with ServCellIndex i as specified in TS 38.331 [5] and if consistent LBT failure have been triggered and not cancelled in this Serving Cell, the field is set to 1, otherwise the field is set to 0.

[image: ]
Figure 6.1.3.XX-1: LBT failure MAC CE for one octet


Figure 6.1.3.XX-2: LBT failure MAC CE for four octets

Next Modified Subclause
[bookmark: _Toc20428356]6.2	Formats and parameters
[bookmark: _Toc20428357]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–49
	Reserved

	50
	Four octet LBT failure MACE

	51
	[bookmark: _GoBack]One octet LBT failure MAC CE

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding




End of Modified Subclauses
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