3GPP RAN WG2 Meeting #109-e
R2-2001911
Feb. 24th– Mar. 6th, 2020

Agenda Item:
6.2.2.1 and 6.2.2.2
Source:
InterDigital

Title:
Summary of RACH and UL LBT Failure
Document for:
Discussion, Decision

1 Introduction
This is the summary report for tdocs submitted to the RACH and UL LBT Failure NR-U agenda items and for offline discussion 501:

	· [AT109e][501][NR-U] UP Open Issues for RACH and UL LBT (InterDigital)
Scope: 

· Identify/Summarize all remaining open issues related to RACH and UL LBT from submitted papers in 6.2.2.1 and 6.2.2.2 and seek companies feedback on the need to solve the critical issue and preferred solutions.  

Intended outcome: 

· Set of proposals with full consensus (aim to agree to those over email)

· Set of proposals with almost full consensus and easy to agree 

· Set of open issues and proposals to postpone to next meeting.  

· Open issues that should no longer be pursued 


Deadline for providing comments:  

· Companies input:  Wednesday, Feb. 26th 15:00 CET 

· Rapporteur proposals: Thursday, Feb. 27th 3:00 CET  (one day for rapporteur to make conclusions)

· Comments on proposals’ wording,  Friday, Feb. 28th by 18:00 CET 



Given the following guidance was issued for the corresponding agenda items:

ONLY NEW CRITICAL OPEN Issues that are not identified in email discussions.  Contributions should NOT discuss open issues in the email discussion 

the summary is categorized by the following:

· Issues with multiple proposals: solutions for the issue is proposed by more than one company. Issue can be important for R-16 completion.
· Issues captured by the rapporteur's list of open issues:
Issue is addressed by a proposal in the NR-U MAC CR rapporteur's list of open issues [28]. The issue will be treated if no agreement is made after the first NR-U session. These issues will be treated only if the issue is not concluded/ no agreement is made after the first NR-U session. You may still add your company views.
· Issues with no consensus: the issue is non-critical for R16 completion, proposed by a single company, or can be postponed. A proposal will be extracted by the rapporteur however if there is considerable support expressed in this discussion.

2 RACH
2.1 Issues with multiple proposals
2.1.1 PDCCH monitoring after LBT failure of MsgA payload
In RAN2#108, the following was agreed for the UE behavior upon failing LBT for the payload transmission part of MsgA of a 2-step RA procedure, i.e. when the preamble succeeds LBT but PUSCH fails LBT:
If preamble is transmitted but LBT for msgA PUSCH fails, the UE monitors downlink PDCCH for fallback RAR. FFS how and whether to deal with the C-RNTI case for connected mode.

It was left FFS whether a UE in connected mode monitors PDCCH addressed to C-RNTI in addition to the MsgB-RNTI after failing LBT only for the payload part, therefore the two following options:
Option 1: UE monitors PDCCH addressed to C-RNTI, in addition to the MsgB-RNTI, if LBT fails only for the payload part of MsgA. Proposed by Nokia [3], vivo [6]
· This is the baseline behavior and requires no spec change; the UE monitors PDCCH addressed to C-RNTI in connected mode unless in DRX inactive state [3], [6]. 
· [3] points out the UE can be scheduled by PDCCH addressed to C-RNTI for PDSCH or PUSCH data in such scenario.
· [6] points out that any enhancement is solely for 2-step CBRA given that for 2-step CFRA, the UE monitors the C-RNTI in PDCCH regardless of the LBT outcome of the payload, as the network can identify the UE just form preamble reception.
Option 2: UE monitors only PDCCH addressed to MsgB-RNTI if LBT fails only for the payload part of MsgA. Proposed by Oppo [4], LG [11]
· [4], [11] argue that monitoring PDCCH addressed to C-RNTI is unnecessary, as monitoring PDCCH addressed to MsgB-RNTI is sufficient for receiving fallback RAR. [4] points out that the C-RNTI included in the MsgA payload will not be received by the network, due to the LBT failure on the PUSCH.
· [11] assumes the network will not transmit PDCCH scrambled by C-RNTI after LBT failure of the MsgA payload.

Question 1: which option for PDCCH monitoring in connected mode do you prefer if LBT fails only for the payload part of MsgA?

	Company
	Preferred option
	Additional comments

	
	
	


2.1.2 LBT aspects of MsgA 
CAPC selection for transmission of MsgA Payload

RAN1 agreed that separate LBTs for MsgA preamble and the payload can be used, e.g. when the gap between transmissions is large enough for the transmissions to be considered separate UL transmission bursts. When separate LBT are applied for the preamble and payload parts, the UE needs to select the CAPC for each transmission. Two options are proposed for CAPC selection for MsgA payload:

Option 1: the CAPC of the PUSCH payload of MsgA can be selected by already specified rules for autonomous PUSCH transmission. Proposed by Oppo [4].
· This implies CAPC selection for PUSCH part of MsgA follows what’s already specified by TS 37.213 for a COT initiated by the UE for PUSCH (e.g. transmission on configured grant).

· A clarification may be needed given TS 37.213 mentions “A UE shall use Type 1 channel access procedure for transmissions related to random access procedure that initiate a channel occupancy with UL channel access priority class p=1 in Table 4.2.1.”

Option 2: the CAPC of the PUSCH payload of MsgA is selected to be the same CAPC as for the preamble. Proposed by vivo [3].

· Implies CAPC with p = 1 is used for the PUSCH payload of MsgA.
Question 2: which option for CAPC selection for the MsgA payload do you prefer? Indicate whether an LS should be sent to RAN1.
	Company
	Response 
	Additional comments

	
	Opt.
	LS?
	

	InterDigital
	1
	y
	RAN1 agreed in RAN1#99 that CAPC selected for Msg3 of a 4-step RACH follows CAPC selection for CG: 
“For RAR, we use the same LBT type and CP extension tables and CAPC selection mechanism as used for the Fallback DCI UL grant. If the UE multiplexes user plane data with PUSCH, for UE initiated COTs (Cat4 case) the UE may select the CAPC by itself. Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.” 
Rapporteur thinks the same behaviour should apply for CAPC selection for MsgA payload of a 2-step RA procedure. A LS can be sent to RAN1 for clarification if needed.


Gapless MsgA transmissions
Without a gap between the preamble and payload parts of MsgA, the UE can perform a single LBT for both transmissions. RAN1 agreed to relax the minimum gap requirements between the PRACH and PUSCH of MsgA for NR-U for this purpose. To leverage such gapless MsgA transmission, Ericsson [9] proposes to reuse the configured grant cyclic prefix extensions for MsgA PUSCH. In order to leverage such CP extension configuration during 2-step RA in initial access, Ericsson [9] further proposes to broadcast CP extension configurations in SIB signalling, in addition to already existing dedicated RRC signalling.
Question 3: Do you agree to allow configuration of CP extension for MsgA PUSCH? If so, do you agree that such configuration should be provided by SIB, in addition to dedicated RRC signaling?
	Company
	Response 
	Additional comments

	
	(y/n)
	(y/n)
	

	
	
	
	


To leverage such CP extensions for MsgA, Ericsson [9] further proposes means to have the UE select the last RO in a PRACH slot. For example:
Option 1 -  Allow use of the msgA-ssb-sharedROmaskindex also for the non-shared RO case, i.e. to allow the network to indicate that the last RO is applicable for MsgA transmission. This mask is currently configured to indicate to the UE which ROs are shared between 2-step and 4-step RA. 

Option 2 - Introduce a configuration to allow the UE to autonomously select the RO in the PRACH slot, as long as it maps to the selected SSB or to be mandated to use the last RO from consecutive ROs mapped to the same SSB.
· This is opposed to the specified behaviour whereby the UE randomly selects one of the ROs that map to the selected SSB.
Option 3 – Other or none, please comment.
Question 4: if answered “yes” to Question 3, do you support any of these options to allow the UE to transmit MsgA without gaps?

	Company
	Preferred option
	Additional comments

	
	
	


2.2 Issues captured by rapporteur's list of open issues
N/A
2.3 Issues with no consensus
2.3.1 COT sharing after MsgB transmission
Similar to signalling the LBT type/CP extension for Msg3 part of DCI scheduling RAR, Huawei [7] proposes that the LBT type and CP extension can also be signalled to the UE part of MsgB scheduling in 2-step RA. Such COT sharing can be useful for the UE to retransmit MsgA PDU (e.g. on a grant provided in the fallback RAR) or for the UE to provide HARQ feedback for MsgB within the same COT. Given this proposal can impact DCI design for both success RAR and fallback RAR, and physical layer channel access procedure, the rapporteur thinks it's best discussed in RAN1.
	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


2.3.2 Impacts of SSBs with same QCL relations on RACH
RAN1 agreed to have multiple SSBs (or DRS transmissions) with the same QCL relation. During CBRA, the UE first selects an SSB then randomly selects a preamble and RO among those mapped to the selected SSB. In light of the RAN1 agreement, Fujitsu [5] suggests that the UE should also be able to select a RO and preamble that maps to the selected SSB or an SSB that has the same QCL relation. This may be enabled by gNB configuration however, whereby the gNB configures the same mapping for the QCL'ed SSBs. [5] further suggests that MAC should increment the power ramping counter if the UE selects another SSB that has the same QCL relation as the one selected for the previous preamble attempt, given TS 38.321 currently specified that the counter is not incremented if the SSB is changed.
	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


2.3.3 Cancelling MsgA-PUSCH after PRACH LBT failure 
In RAN2#108, the following was agreed for the UE behavior upon failing LBT for the preamble transmission part of MsgA of a 2-step RA procedure:

From MAC perspective, if LBT fails for the preamble, the UE also cancel PUSCH transmission.
This was captured in the MAC running CR as:

2>
instruct the physical layer to cancel the transmission of the MSGA payload on the associated PUSCH resource;
Oppo [4] suggests MAC specs should not capture cancelling PUSCH transmission. Instead, Oppo [4] suggests capturing it in physical layer specifications and sending a LS to RAN1. [4] proposes that the UE does not perform LBT for PUSCH of MSGA if LBT fails for preamble of the MSGA. 

Rapporteur thinks the RAN2 agreement is already captured from MAC perspective, and there is no LBT to be made for a cancelled transmission in MAC. Any further changes in physical layer perspective can be proposed in RAN1.

	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


2.3.4 2-step vs. 4-step RACH selection
A combination of 2-step and 4-step ROs can be configured on the NUL and/or the SUL. In TS 38.321, the UE selects the SUL if the measured RSRP is less than a configured threshold. Vivo [3] suggests enhancing this selection in NR-U, whereby 2-step vs. 4-step RACH selection is based on measured RSSI. [3] proposes the UE selects 4-step RACH if the measured RSSI/CO is below a configured threshold and 2-step ROs otherwise. Vivo [1] also proposes to select the SUL carrier after N LBT failures for Msg1.

Rapporteur notes that in the 2-step RA WI, it was agreed that 2-step vs. 4-step PRACH resource selection is done after NUL/SUL selection and after beam selection. It is not clear if the proposal can lead to conflicting conditions, e.g. If 2-step RA resources are configured only on the SUL and the CO is above threshold, but the RSRP is below the SUL-RSRP selection threshold.  

	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


2.3.5 RAR window termination
In TS 38.321, the UE can attempt to retransmit a preamble only after not successfully receiving a RAR by the expiry of the RAR window. Vivo [1] suggest optimizing the preamble retransmission latency, whereby the UE stops the RAR window if it receives an SFN_id associated with the radio frame which follows after the radio frame of the selected PRACH occasion. Rapporteur notes that [1] assumes that the RARs are always transmitted sequentially by the gNB in order of preamble reception time, which makes assumptions on the scheduling implementation.
	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


2.3.6 Autonomous BWP switching
In TS 38.321, the UE switches to the initial BWP if PRACH occasions are not configured for the active UL BWP. Vivo [2] suggests optimizing this BWP switching, whereby the UE is allowed to switch to any configured BWP that is configured with PRACH resources. The UE selects a BWP to switch to based on measured channel occupancy.
	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


2.3.7 PRACH transmission opportunities
Failure to acquire the channel due to high channel occupancy may increase channel access latency. LG [10] proposes to increase the PRACH transmission opportunities by allowing a UE to transmit PRACH on any cell within the same TAG as the cell on which the RA is originally initiated. [10] also proposes to support CBRA on SCell such that a UE can transmit preamble on SCell and receive RAR on PCell. Rapporteur thinks that CBRA on Scell and multiple RACH resource enhancements were discussed in previous meetings but were deemed to be lower priority for the WI.
	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


3 UL LBT Failure
3.1 Issues with multiple proposals

3.1.1 Cancellation of UL LBT failure declared for SCell

For the SCell, it was agreed In RAN2#108 that the UE cancels the consistent LTB failure for a serving cell upon successful transmission of an LBT failure MAC CE indicating the serving cell. It was left FFS what successful transmission means. The following options are proposed for the cancellation condition:  

Option 1 – “like BSR MAC CE - Upon transmitting MAC CE regardless of LBT outcome”  
The UE cancels a declared UL LBT failure upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission is from MAC perspective (i.e. regardless of LBT outcome at PHY). Proposed by ZTE [26]

Option 2 – “Upon transmitting MAC CE with LBT success” 
The UE cancels a declared UL LBT failure upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission is successful only if LBT was successful at PHY. Proposed by MediaTek [21]

Option 3 – “like BFR MAC CE – Upon toggling NDI for the corresponding HARQ process” 
The UE cancels a declared UL LBT failure upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission success is conditioned on receiving another UL grant with NDI toggled for the HARQ process ID on which the PDU containing the MAC CE was transmitted. Proposed by vivo [2], Intel [14]

· [21] points out that the network has to reserve the NR-U channel just to transmit the PDCCH addressed to C-RNTI.

Option 4 – “Upon reception of corrective action by the gNB (e.g. bwp switch DCI, cell deactivation, etc.)” 
The UE cancels a declared UL LBT failure upon reception of an implicit signalling indicating the LBT failure has been addressed by the gNB for the problematic cell/BWP. Proposed by Ericsson [27]

Question 1: which option do you prefer for cancellation of UL LBT failure detected on SCell?

	Company
	Preferred option
	Additional comments

	
	
	


3.1.2 SR triggered by LBT failure on SCell

When UL LBT failure is declared for SCell and the UE has no uplink resource on a different cell to transmit the MAC CE, the UE triggers an SR. 

(a) Cancellation of the SR
In the NR-U running MAC CR [29], the cancelation condition for the SR is captured as the same as the cancellation condition for the UL LBT failure declared for SCell, which isn’t decided yet (i.e. the outcome of section 3.1.1). Intel [14] and ZTE [26] however point out that this may not be in line with the behaviour of cancelling SR triggered by SCell BFR, where in that case the UE cancels the SR upon transmission of the MAC CE. Hence there are the following options for cancellation of the SR triggered by LBT failure:

Option 1 – the same as the cancellation condition for the UL LBT failure declared for SCell, which is decided based on section 3.1.1. Proposed by [29]

· This is already captured in the MAC running CR [29].

Option 2 – “Upon transmitting MAC CE, regardless of LBT outcome” 
The UE cancels a declared UL LBT failure upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission is from MAC perspective (i.e. regardless of LBT outcome at PHY). Proposed by Intel [14] and ZTE [26]

· This is in line with cancellation for an SR triggered by SCell BFR, and cancellation of normal SR upon transmission of the BSR MAC CE from a MAC perspective (regardless of LBT outcome).
Question 2: which option do you prefer for cancellation of SR triggered by LBT failure on SCell?

	Company
	Preferred option
	Additional comments

	
	
	


(b) Configuration of SR resources for SR triggered for LBT failure MAC CE
This issue is captured in the list of MAC open issues [28], but no conclusion is proposed. For SRs triggered by SCell BFR, the UE is configured with dedicated SR resources (an SR configuration id) to be selected in the SR procedure, given such SRs are not triggered by a LCH. The same issue thus is discussed for SRs triggered by UL LBT failure, with the following options:

Option 1 – One SR configuration (SR id) can be configured for SRs triggered by UL LBT failure detection on SCell; the SR configuration can be shared with other LCHs. RACH is triggered if this SR config id is not configured, per legacy behaviour.
Proposed by Intel [14], Fujitsu [19], ZTE [26], and [29]

· Provides network flexibility to manage dedicated SR resources. RACH is triggered if no SR configuration is assigned for SRs triggered by UL LBT failure. This is aligned with SR resources for SCell BFR.

· This is the assumption initially made by the running MAC CR.


Option 2 – Any SR configuration is used, if configured. RACH is triggered otherwise.

Option 3 – The same SR configuration (SR id) assigned for SCell BFR is reused, if configured. RACH is triggered otherwise.

Question 3: which option do you prefer for configuration of SR resources for SR triggered by LBT failure MAC CE?

	Company
	Preferred option
	Additional comments

	
	
	


 (c) Prioritization of SR triggered for LBT failure MAC CE vs. other overlapping 
When SCell BFR SR is triggered and the UE has an overlapping SR PUCCH resource with the SCell BFR SR PUCCH resource, the UE prioritizes the selection of the SCell BFR SR PUCCH resource for transmission. The same issue thus is discussed for prioritization between SRs triggered by UL LBT failure, normal SRs, and SRs triggered by SCell BFR. ZTE [26] proposes that when LBT failure PUCCH resource overlaps with normal SR PUCCH resource, UE should select LBT failure PUCCH resource for transmission.

Question 4: Do you agree the UE should select LBT failure PUCCH resource for transmission when it overlaps with a normal SR PUCCH resource?

	Company
	Response (y/n)
	Additional comments

	
	
	


3.1.3 LCP priority of LBT failure MAC CE

In RAN2#108, it was agreed that LBT failure MAC CE has higher priority that UL data but lower priority that BFR MAC CE; but the exact priority in LCP LCH prioritization list is not concluded. Given LBT failure MAC CE can be transmitted during RA and given then network may need to take fast recovery actions upon detection of an LBT failure, ZTE [26], and Ericsson [27] propose that the MAC CE should have higher priority than configured grant confirmation MAC CE, BSR MAC CE, but lower priority than C-RNTI MAC CE or data from UL-CCCH. The LCP priority of the LBT failure MAC CE is proposed as follows:

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.
Question 5: Do you agree that LBT failure MAC CE has higher priority than Configured Grant Confirmation MAC CE? i.e. per the suggested priority in the LCP LCH prioritization list above.

	Company
	Response
	Additional comments

	
	
	


3.1.4 Termination of ongoing RA upon BWP switching in SpCell

An UL LBT failure on SpCell can be triggered by LBT failures during transmission of Msg1 or Msg3. The UE switches to another BWP with PRACH configured upon UL LBT failure detection, but the running CR does not mention whether the UE stops the ongoing RA procedure upon BWP switching. [21] points out that in R15 the UE stops an ongoing RA procedure upon BWP switching caused by reception of a BWP switching DCI or RRC reconfiguration signaling. If the RA procedure is not reset, the preamble and power ramping counters are not reset. MediaTek [21] and Huawei [24] thus proposes the UE shall stop an ongoing RA procedure and initiate a new RA procedure after BWP switching caused by LBT failure detection.

Question 6: Do you agree that UE shall stop any ongoing RA procedure and initiate a new RA procedure after BWP switching caused by LBT failure detection?

	Company
	Response
	Additional comments

	
	
	


3.2 Issues captured in the list of open MAC issues

Note: these issues will be treated only if the issue is not concluded/no agreement is made after the first NR-U session. You may still add your company views.
3.2.1 Allowed UL transmissions after BWP switching due to detecting LBT failure on SpCell

In RAN2#108, the following was left FFS: “when UE switches to another BWP and initiate RACH upon declaration of consistent LBT failure on SpCell, ONLY RACH is initiated”.  The following options are proposed:

Option 1 – The UE is only allowed to transmit RACH upon BWP switching due LBT failure on SpCell. Proposed by Oppo [13], Apple, vivo [17], Lenovo [20], ZTE [26], Nokia [23], Ericsson [27]

· Given the network may not be aware of the BWP switching due to consistent UL LBT failure, the network may not expect UL transmissions from the UE on CG, SR, SRS or PUCCH resources on the newly activated BWP.

· Such other transmissions are allowed on the BWP only after successful completion of the RA procedure, i.e. if the UE doesn’t receive a BWP switching DCI command upon the completion of RA.

Option 2 – The UE can transmit any uplink transmission upon BWP switching due LBT failure on SpCell. Proposed by vivo [12], Intel [14], MediaTek [21]

· This is the same R15 behaviour as in after BWP switching due to not having PRACH configured in the active BWP or due to having an active UL BWP index not matching the active DL BWP index.
· The UE can still transmit on CG, SR, SRS or PUCCH resources after BWP switching while RA procedure is ongoing.
Question 7: which option do you prefer for allowed UL transmissions after BWP switching?

	Company
	Preferred option
	Additional comments

	
	
	


3.2.2 Additional cancellation conditions for declared UL LBT failures

(a) Cancellation of UL LBT failure declared for SpCell upon successful RA completion

Ericsson [27] suggest cancelling an UL LBT failure declared for SpCell upon successful completion of the RA procedure initiated after BWP switching. Successful completion of the RA procedure implies that the UE can switch to another BWP and the network is aware of the BWP switch.

Question 8: Do you agree that an UL LBT failure declared for SpCell should be cancelled upon successful completion of the RA procedure initiated after BWP switching due to LBT failure detected on that SpCell?

	Company
	Response
	Additional comments

	
	
	


(b) Cancellation of declared UL LBT failure upon BWP activation, cell deactivation, or MAC reset

Ericsson [27] suggest cancelling a declared UL LBT failure upon BWP switching, cell deactivation, or MAC reset or reconfiguration for the cell on which UL LBT failure has been declared. Huawei [25] also proposes the cancellation upon reception of a BWP switching DCI. One rational is to prevent the UE from providing an outdated LBT failure MAC CE for an LBT failure detected on SCell prior to receiving a BWP switching command or SCell deactivation; the recovery action in such case is already taken by the network before the LBT failure MAC is transmitted.
Question 9: Do you agree to cancel a declared UL LBT failure on a cell upon:

a) BWP switching caused by DCI reception, expiry of bwpInactivityTimer, or RRC signalling.

b) Deactivation of the SCell

c) Reconfiguration of the SCell 

d) MAC reconfiguration affecting the cell

e) MAC reset affecting the cell

	Company
	Response (y/n)
	Additional comments

	
	a
	b
	c
	d
	e
	

	
	
	
	
	
	
	


3.2.3 LBT failure handling considering SUL
Upon detecting LBT failure on SpCell, UE switches its active UL BWP of SpCell to a BWP configured with PRACH occasion. After trying all of the cell’s BWPs with PRACH (on NUL and SUL), UE indicates the problem/RLF to upper layers. Samsung [15] points out that if the UE’s RSRP is above the SUL-RSRP selection threshold and LBT failure was detected on NUL, not all BWPs can be tried in such scenario -thus RLF is delayed or not triggered-. [15] thus proposes that the UE switches to only BWPs on the same UL (e.g. NUL or SUL) on which UL LBT failure was detected, upon detecting an LBT failure on SpCell.

Question 10: Do you support restricting UL BWP switching to the same uplink (SUL or NUL) on which LBT failure was detected upon detecting the problem?
	Company
	Response
	Additional comments

	
	
	


3.3 Issues with no consensus

3.3.1 Additional LBT Failure MAC CE format

RAN2 agreed to have a bitmap in the LBT failure MAC CE to indicate the serving cells on which a consistent LBT failure has been detected. The UE can be configured with either 8 or 32 CCs in a CA scenario. In the NR-U running MAC CR [29], the LBT failure MAC CE format is already designed to have four octets, i.e. 32 C fields.
Given the MAC CE can be transmitted part of the random-access procedure, it is proposed by Huawei [25] and ZTE [26] to reduce the MAC CE’s overhead by introducing an additional short MAC CE format where one octet of 8 C-fields is used. However, Ericsson [27] points out that this requires defining two new LCIDs for the MAC CE, i.e. to indicate the bitmap size. [27] further points out that the bandwidth is large in NR-U, so overhead should not be an issue.

Question 11: Do you support an additional short format for the LBT failure MAC CE with one octet?

	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal 

	
	
	


3.3.2 LBT MAC CE transmission for failure detected on SpCell

In RAN2#108, it was agreed that

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

whereby the intention of the MAC CE transmission on SpCell is to indicate to the network the random access on the newly activated BWP is triggered by LBT failure detection. Apple, vivo [17], and Huawei [25] propose that such MAC CE can also be transmitted on the SCell. The motivation for this optimization is to report the LBT failure quickly, e.g. when configured grants are available on the SCell. [25] further propose to not perform BWP switching on SpCell immediately, but instead start a guard timer upon transmitting the MAC CE on SCell in order to have the UE wait for corrective instruction from the network, e.g. a BWP switching command for SpCell.  Upon expiry of this timer, if no instruction has been received, the UE performs BWP switching and RACH procedure on SpCell.
This proposal reverses the previously agreed restriction on the MAC CE transmission in SpCell. Rapporteur notes that the reason behind introducing the MAC CE is to report LBT failures on SCells, given UL BWP switching is not performed on SCells after detecting LBT failures.

Question 12: Do you support transmitting LBT failure MAC CE for a failure detected on SpCell on any cell (i.e. including SCells)?

	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


3.3.3 CAPC of LBT failure MAC CE

ZTE [26] proposes that LBT failure MAC CE should use the highest priority CAPC, i.e. the lowest number CAPC. Rapporteur notes however that currently other MAC CEs have no CAPC assigned to them, even MAC CEs that have higher priority in the LCP list.

	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


3.3.4 Counting LBT Failure on a multi-subband BWP

UL LBT failure detection is maintained at the granularity of BWP, however LBT is performed on sub-bands of 20 MHz. CMCC [22] proposes that an LBT failure in a multi-sub-band BWP is counted only if ‘X’ of its sub-bands fail LBT (where ‘X’ is not greater than the number of sub-bands in the BWP). Rapporteur thinks the granularity at which the UE detects of UL LBT was discussed in past meetings, and such optimization is non-essential for completion of R16. 
	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


3.3.5 Consistent UL LBT failure during HO

During HO, consistent UL LBT failure may cause delay in preamble transmission, eventually leading to HOF. ITRI [18] proposes that the LBT failure counter can be used to indicate whether consistent UL LBT failure will lead to HOF. ITRI [18] also proposes that additional mechanisms should be introduced to prevent HOF due to consistent UL LBT failure, such as performing LBT over more BWPs to increase the LBT success rate. 
	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


3.3.6 LBT Failures in Non-Connected State and PCell Failure Recovery

Consistent UL LBT failure can block the RRC setup and RRC resume procedures in IDLE/INACTIVE. UL LBT failure recovery mechanisms in connected mode, (e.g. RLF, BWP switching) are unavailable in IDLE. Spreadtrum [16] proposes to alleviate possible consistent UL LBT failure for non-connected UEs, by changing the camped cell via the cell reselection procedure, deprioritizing cells with the same frequency where consistent UL LBT failure was detected for a limited time (e.g. 300s). vivo [12] has a similar proposal for PCell failure recovery, wherein during RRC connection re-establishment the UE will select a non-congested frequency (e.g. based on RSSI/CO measurements).  

	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


3.3.7 LBT Failure reporting during RRC Reestablishment

Vivo [12] proposes that upon RRC connection re-establishment triggered by UL LBT failure on PCell, the UE reports the UL LBT failure to the gNB e.g. via the RRCReestablishmentComplete message for the purposes of network maintenance. Information provided in this report includes the failed BWP index and channel measurement results of the serving and neighboring cells. Rapporteur thinks such optimization is non-essential for completion of R16.

	Company
	Resolve?
yes / no
	Add comments only if you support resolving this proposal in Rel-16

	
	
	


4 Conclusion

RAN2 should discuss the above and agree to the following:

[TBA]
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