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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 23:00 CET  
· Comments on proposals’ wording,  Monday, March 2nd by 23:00 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 given no agreement is made after the first NR-U session.
· 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

	Samsung
	Option 2
	Network sends fallbackRAR if it fails to receive MsgA. Network does not send PDCCH addressed to C-RNTI if it fails to receive MsgA.

	Lenovo
	Option 2 
	FallbackRAR is sent with MsgB-RNTI.

	ZTE
	Option 1
	As noted about, this option requires no further changes. 

Also, in case of CFRA, anyway, the UE certainly needs to monitor the C-RNTI space (even if the MSGA PUSCH LBT fails, since the network can recognize the UE just based on the preamble), so, at least for this scenario, UE has to monitor C-RNTI. So, not monitoring C-RNTI will not be an option all the time anyway (needs further conditions and hence becomes a real corner case). We don’t see the need to optimsie for such corner cases. 

	Ericsson
	Option 1
	This is the baseline behavior and there is no strong need to change it. The UE should continue monitor PDCCH for DL data even if it is expecting fallbackRAR.

	Nokia, Nokia Shanghai Bell
	Option 1 (ie., no spec change)
	As explained in our paper, this is pure corner case:

Scenario where UE would not need to monitor PDCCH addressed to C-RNTI in SpCell would be conditioned by UE being in DRX, 2-step CBRA being performed, preamble part of MSGA succeeding LBT but PUSCH part failing it.
Furthermore, note that this does not apply to 2-step CFRA where the UE has to decode also C-RNTI.

Hence, such a corner case should not be specified by any means. UE can (by implementation) not decode for C-RNTI if such special handling wants to be enabled in the UE.

	OPPO
	Option 2
	Same view as Samsung

	Spreadtrum
	Option 2
	

	InterDigital
	Option 1
	

	LG
	Option 2
	Since the network transmits the fallback indication to allow the UE to transmit the MSG3 in the 4-step procedure, the UE does not need to monitor the PDCCH identified by the C-RNTI. In other words, even though the network will not transmit PDCCH scrambled by C-RNTI, the UE has to monitor PDCCH with C-RNTI unnecessarily.

	Intel
	Option 1
	Uplink failure should not always reflect the same for the DL and C-RNTI may be sent by the gNB for either DL assignment or UL grant.

This is the same as in legacy where UE should expect RAR as well as C-RNTI PDCCH at the same time.

	Charter Communications
	Option 1
	Baseline behaviour. 

	Huawei, HiSilicon
	Option1
	The UE can continue the PDCCH monitoring during the running of the msgB window. This just adds another scenario for the active time for PDCCH monitoring.

	MediaTek
	Option 1
	We don’t see any need for an optimization for this scenario.

	Fujitsu
	Option 1
	It’s an optimization for 2step CBRA. For CFRA, the UE only monitors the C-RNTI even if the LBT failure of the PUSCH payload.

	Apple
	Option 2
	Prefer a little bit on Option 2.

	vivo
	Option1
	Anyway, the CONNECTED UE needs to monitor the C-RNTI PDCCH for other cases (e.g. scheduling information for PDSCH/PUSCH data) during the RA procedure. We prefer not to make optimization for this specific case. 
If Option2 is chosen, we have to send an LS to RAN1 and then limit the UE not to detect C-RNTI PDCCH on the RA-SS,

	NEC
	Option 1
	

	Qualcomm
	Both
	Option 2 for CBRA and Option 1 for CFRA. The gNB will know the C-RNTI when it receives the preamble for CFRA. This is also aligned with licensed behavior, considering that LBT failure for PUSCH and failed PUSCH decoding….


Summary of responses
· 12/18 support option 1
· 6/18 support option 2.
· 1 Company supports both
Proposal 1: UE in connected mode monitors PDCCH addressed to C-RNTI in addition to the MsgB-RNTI, if LBT fails only for the payload part of MsgA (no changes required)

Rapporteur comment: this proposal is based on the majority view and requires no spec changes.
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.

	Samsung
	1
	y
	

	Lenovo
	1
	Y
	

	ZTE
	1
	not sure
	We agree option 1 should be used. However, we are not sure if an LS is needed. We think there should be a general requirement that for any UE autonomous transmissions, the CAPAC shall be selected based on the payload (this is not the only case a UE autonomous transmission occurs). Then, if we have such generic statement (may be captured in stage-2 etc), then there is no need to capture this case explicitly in RAN1 specs. 

	Ericsson
	1
	Y
	

	Nokia, Nokia Shanghai Bell
	1
	y
	

	OPPO
	1
	y
	Note that this is also discussed in 502, if it can be concluded here, we may not discuss there.

	Spreadtrum
	1
	Y
	

	LG
	2
	Y
	Regardless of whether separate LBTs for MsgA are used or not, the same CAPC should be applied for MsgA (preamble and payload).

We think that LS is needed. This needs to be discussed in RAN1.

	Intel
	1
	N
	CAPC selection and also the CAPC configuration per DRB and SRB2 should be provided to the UE in connected mode regardless of whether CG is configured since it is also required for Msg3 transmission as well as MsgA PUSCH transmission and also in some fallback cases specified by RAN1 for DL assignment and dynamic UL grant.

There is no need to send a LS to RAN1 related to this, since these are also RAN1 agreements.

	Charter Communications
	1
	Y
	

	Huawei
	1
	y
	The RAN1 agreement is clear enough and msgA PUSCH payload can follow the msg3 approach

	MediaTek
	1
	Not sure
	Agree with ZTE.

	Fujitsu
	1
	y
	

	Apple
	1
	Y
	Agree with Interdigital.

	vivo
	2
	Y
	Option 2 is more preferable as it can reduce the RACH failure rate.

	NEC
	1
	y
	

	Qualcomm
	1
	Y
	We should clarify in our specs that CCCH uses highest CPAC, which is sufficient for Rel-16. An LS for confirmation is fine.


Summary of responses:

· 16/18 support option 1. 
· 15/18 support sending an LS to RAN1
· 2/18 support option 2.
Proposal 2: CAPC selection for transmission of the PUSCH payload of MsgA follows the same mechanism defined for UL CG transmissions.

Proposal 3: Send an LS to RAN1 to inform on CAPC selection for transmission of the PUSCH payload of MsgA.
Rapporteur comment: these proposals are based on the majority view

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)
	

	Samsung
	N
	
	In our view, this should be discussed in RAN1.

	Lenovo
	Yes
	Yes
	

	ZTE
	N
	N
	We think this is an optimisaiton for the specific case (when there is a large gap between PUSCH and RACH) which can be considered in a future release (if such an option is seen to be a frequent configuration). In any case this should be discussed in RAN1. 

	Ericsson
	Y
	Y
	Minimizing the needed number of LBTs is important, also for initial access.

	Nokia, Nokia Shanghai Bell
	
	
	RAN1 to decide.

	OPPO
	
	
	Why do we discuss it here, I think it’s in RAN1 scope?

	Spreadtrum
	No
	
	It needs to be discussed in RAN1 first.

	InterDigital
	
	
	This can be left for RAN1

	LG
	N
	
	This should be discussed in RAN1.

	Intel
	N
	-
	It should be driven by RAN1 whether such cyclic prefix should be extended to MsgA PUSCH

	Charter Communications
	N
	
	While agree, it seems this should be left to RAN1.

	Huawei
	N
	N
	we wonder what is the RAN1 agreement that “RAN1 agreed to relax the minimum gap requirements between the PRACH and PUSCH of MsgA for NR-U for this purpose.”
We would like to note that gapless scenario between preamble and PUSCH is only a very special case with a very special configuration that a) a certain preamble formatA1/A2 is needed b) the guard period between preamble and PUSCH is zero. For us, the gain of this does not exist for most of the cases. Hence，we don’t think it is necessary to do this optimization.

We agree with SS and also think this should be discussed in RAN1 first. 

	MediaTek
	N
	N
	Should be discussed in RAN1.

	Fujitsu
	N
	
	

	Apple
	N
	N
	Leave it to RAN1.

	vivo
	
	
	It is a RAN1 issue.

	NEC 
	NO
	
	It is unclear from RAN1 point of view how this will be tackled, let’s wait for their conclusion

	Qualcomm
	
	
	Up to RAN1. Physical layer design is not RAN2 responsibility.


Summary of responses:

· 2/18 support resolving this issue in RAN2. Majority of respondents think this can be discussed in RAN1.

Rapporteur comment: no proposal is made based on the majority view. 
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

	Lenovo
	-
	Should be decided/discussed in RAN1


	ZTE
	Option 3
	Can be left for future optimisations

	Ericsson
	Option 1 (RAN1)
	This would work and be easy to implement. However, that should be discussed in RAN1.

	MediaTek
	Option 3
	Agree with ZTE.


2.2 Issues captured by rapporteur's list of open issues
2.2.1 Capturing indication of SFN LSBs in specs

Views already expressed on this issue from previous online and email discussions are captured in Annex A. 

In TS 38.211 section 7.3.1.2.1, the following is captured for the DCI indication of the SFN LSBs:

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI or msgB-RNTI: […]

· LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by msgB-RNTI or 2 bits as defined in Clause 8 of [5, TS 38.213] for operation in a cell with shared spectrum channel access; 0 bit otherwise

What remains to be captured is how the UE determines whether a received PDCCH downlink assignment is valid as successful RAR, considering the SFN in which the UE transmitted the preamble. During the online discussion, it was expressed that validation similar to what’s captured for RA-RNTI is legacy specifications should be followed. In TS 38.213 section 8.2, the following is captured for the RA-RNTI:

If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. […]
If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, […], the higher layers can indicate to the physical layer to transmit a PRACH. 

Question 5: Do you agree that TS 38.213 should capture whether a downlink assignment is valid for successful RAR reception, i.e. if it includes the SFN in which the RO was used? If so, indicate whether/what RAN1 should be informed (about).
	Company
	Response 
	Additional comments

	
	agree?
	LS?
	

	Samsung
	Y
	Y
	RAN1 should be informed of the following:
a)   If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI or MSGB-RNTI and DCI format 1_0 includes the LSBs of SFN, UE receives the transport block in corresponding PDSCH if LSBs of SFN corresponds to PRACH occasion in which Random Access Preamble was transmitted.

b)   LSBs of SFN are included in DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI or MSGB-RNTI if configured response window size is greater than 10ms.

Note that b) needs to be informed irrespective of whether LSBs of SFN are compared in PHY or MAC.

	Lenovo
	No
	
	Our preference would be to capture it in TS38.32. However no strong opinion

	ZTE
	No
	No
	We think it is simpler (and of course possible) to capture in the MAC spec (as currently done for 2-step RACH) and this doesn’t require the UE to decode the TB not addressed to the UE. So, we don’t see concerns with implementing it in MAC. However, if there is a strong desire to implement this in phy, then we should use the same approach also for 2-step RACH (i.e. we have to update the MAC running CR for 2-step RACH based on the decision taken here if needed and then port all the changes into the phy specs – which seems to create additional work). 

	Ericsson
	Y
	Y
	Just need to inform RAN1 to capture in their specifications that if the UE detects a DCI format 1_0 received on the PDCCH for the RA-RNTI or msgB-RNTI and if that includes the two LSBs of the SFN corresponding to the PRACH occasion used to transmit the Random Access Preamble, the UE receives the corresponding downlink assignment.

	Nokia, Nokia Shanghai Bell
	N
	N
	We prefer to capture in MAC or then in both (as currently the RA-RNTI reception).

We agree with Samsung’s proposal on a), however, we never agreed that the LSBs of SFN would be signalled only in case of >10ms RAR response window. It seems simpler that the DCI content is not dependent on the RAR response window size and we can always have the SFN LSBs there.

	Spreadtrum
	No
	No
	

	InterDigital
	Y
	Y
	We think it should be captured in TS 38.321, but TS 38.213 can also capture Samsung’s proposal a).

	LG
	Y
	N
	RAN1 has already been discussing this issue.

	Intel
	Y
	N
	RAN1 is already discussing how they can include this in their specification. Note that we had previously sent a LS to them on including the LSB of SFN in DCI. Hence there is no need for a LS.

	Charter Communications
	Y
	Y
	

	Huawei
	Y
	Y
	Agree with SS and in addition, as we said during online, validation of RO should be done in PHY. 

	MediaTek
	Y
	Y
	We think it is better to capture the validation in the RAN1 spec and clarify this with RAN1 by an LS. Agree with ZTE that the same method should be used in 2-step RA as well, so the 2-step RA clauses may need to be updated.

	Fujitsu
	Y
	Y
	RAN2 informs RAN1 that for DCI format 1_0 with CRC scrambled by RA-RNTI or MSGA-RNTI if the RA receiving window size is more than 10ms, the PDSCH is to be decoded only if the LSBs of SFN matches the SFN in which RA preamble was transmitted.

	Apple
	No
	
	We could follow the change in MAC spec as 2-step RACH.

	vivo
	Y
	Y
	It is natural to capture the validation of DCI with 2-bit SFN in RAN1 spec.  

	Qualcomm
	Y
	Y
	Any PDCCH-PDSCH relationship should be in the PHY specs. This should also be aligned with 2-step RACH WI. An LS would be appropriate. RAN1 is also discussing papers on this issue.


Summary of responses:

· 11/17 support capturing the validation of the SFN LSBs indication in TS 38.213.

· 9/17 support sending an LS to RAN1

Proposal 4: Send an LS to ask RAN1 to capture the validation of indicated SFN LSBs in TS 38.213: a downlink assignment is valid for successful RAR reception if the two LSB bits of the SFN indicated in DCI format 1_0 scrambled by RA-RNTI or msgB-RNTI correspond to the PRACH occasion used to transmit the Random Access Preamble.
Rapporteur comment: this proposal is based on the view of a majority
In addition, TS 38.321 captures the following for RA-RNTI matching, i.e. to determine a whether a received PDCCH downlink assignment is valid as a successful RAR reception:

1>
else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:

Further, the running 2-step-RA captures the following:

2>
if a downlink assignment has been received on the PDCCH for the MSGB-RNTI and it includes the two LSB bits of the SFN corresponding to the PRACH occasion used to transmit the Random Access Preamble of MSGA and the received TB is successfully decoded:

Following the same validation for RA-RNTI and for LSB indication in 2-step RA, it can thus good to capture what is a valid assignment for a successful RAR, e.g.

1>
else if a downlink assignment has been received on the PDCCH for the RA-RNTI and it includes the two LSB bits of the SFN corresponding to the PRACH occasion used to transmit the Random Access Preamble and the received TB is successfully decoded:

Question 6: Do you agree that TS 38.321 should capture whether a downlink assignment is valid for successful RAR reception, i.e. if it includes the SFN in which the RO was used?
	Company
	Response
	Additional comments

	Samsung
	
	If majority view supports this then changes should be as follows:

The LSBs bit of SFN are needed for case RAR window size is greater than 10ms. So we should either following one of a) or b).
a) Inform RAN1 that LSBs of SFN are included in DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI or MSGB-RNTI if configured response window size is greater than 10ms. In this case text in MAC should be as follows:
1>else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the two LSBs of SFN (if included in downlink assignment) corresponds to the PRACH occasion used to transmit the Random Access Preamble and the received TB is successfully decoded
b) Specify that two LSB bits are checked if configured response window size is greater than 10ms 

1>else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the two LSBs of SFN in downlink assignment (if ra-ResponseWindow is greater than 10ms) corresponds to the PRACH occasion used to transmit the Random Access Preamble and the received TB is successfully decoded

	Lenovo
	Yes
	

	ZTE
	Yes
	We think it is feasible as already captured in the 2-step RACH CR. We are okay to capture it as proposed by Samsung if this is the preference (although we think this can be left to UE implementation and not really needed to be specified – there is no difference in UE behavior even if we don’t capture the above text proposed by Samsung, so, strictly speaking this is redundant).  

	Ericsson
	No
	It is better to specify in RAN1 spec. the LSBs handling, since the content of the DCI is handled in PHY. In MAC, we can just add a reference to the affected PHY spec.

	Nokia, Nokia Shanghai Bell
	Yes
	As responded to Q5 above, we think the LSBs of SFN should be always checked and DCI content should not depend on the RAR response window size configured.

	OPPO
	Yes 
	We think it should be captured in 321 and it has been captured in 2-step Running CR, with those we don’t need to bother RAN1. 

	Spreadtrum
	Yes
	As it has been already captured in 2-step RACH running CR, it is reasonable to capture this in MAC for NR-U.

	InterDigital
	Yes
	It is already captured in the MAC 2-step RA running CR, so the same should be applied for 4-step RA.

	LG
	N
	The validation check doesn’t need to be captured in MAC as it is performed by PHY layer, not MAC layer.

	Intel 
	Y
	

	Charter Communications
	No
	The validation is indeed required, in PHY. 

	Huawei,HiSilicon
	No
	

	MediaTek
	No
	If validation is performed in PHY, there is no need to capture it in MAC. 

	Fujitsu
	No
	If the function is in MAC, PHY have to decode all the TBs scheduled by the DCI scrambled with RA-RNTI or MSGB-RNTI and deliver the decoded TBs to MAC regardless of LSBs of SFN matches or not, which will aggregate the decoding effort of PHY and the burden of interface between PHY and MAC. So we would not like MAC to determine the valid RAR.

	Apple
	Yes
	

	vivo
	No
	The PHY layer only delivers the valid PDCCH info to the MAC entity.

	Qualcomm
	No
	This does not belong to MAC.


Summary of responses:

· 8/17 support capturing the validation of the SFN LSBs indication in TS 38.321
· 9/17 do not support.
Proposal 5: Add a clarification in section 5.1.4 of TS 38.321:
1> else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:


Rapporteur comment: This proposal is based on the majority view

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

	Samsung
	No
	Discuss in RAN1

	Lenovo
	No
	Should be discussed in RAN1

	ZTE
	No
	This is an optimization that can be left to future releases 

	Ericsson
	No
	Discuss in RAN1

	Nokia, Nokia Shanghai Bell
	No
	This seems to be RAN1 discussion.

	OPPO
	No
	

	Spreadtrum
	No
	It should be discussed in RAN1.

	InterDigital
	No
	

	LG
	No
	

	Intel
	No
	RAN1 has introduced LBT Type/CP extension/CAPC for Msg3 transmission in 4-step RACH. Obviously the same can be applied to fallback to Msg3 in 2-step RACH since the same DCI format is used.  We do not see further impact to RAN2. If RAN1 hasn’t confirmed for the fallback for Msg3, it should be done in RAN1.

	Charter Communications
	No
	

	Huawei
	Yes
	We think this is aligned with the current design in RAR that COT sharing is enabled from gNB to the UE. Similarly, DL COT sharing (COT sharing from gNB to the UE) should also be enabled for the case of msgB.

	MediaTek
	No
	Should be discussed in RAN1, also probably left to future releases.

	Fujitsu
	N
	

	Apple
	No
	Should be discussed in RAN1.

	vivo
	No
	Agree with the rapporteur.

	NEC 
	NO
	Discuss in RAN1

	Qualcomm
	No
	Up to RAN1


Summary of responses:

· There is minimal support (1/18) to pursue. Majority of respondents think this can be discussed in RAN1.
Rapporteur comment: no proposal is made based on the majority view. This issue should no longer be pursued in RAN2 for 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

	Samsung
	no
	

	Ericsson
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	No
	

	Intel
	No, not clear what is the impact to MAC spec
	It is not clear to us how it impacts the MAC specification. The RRC configuration should have provided the right mapping between the preambles/RO and the associated SSB

For the power ramping counter, it may just need to indicate that if the SSB with the same QCL are selected, no increment.  It is good to know how the spec is impacted before agreeing to any change,

	Charter Communications
	No
	

	Huawei, HiSilicon
	N
	Not sure about what is trying to be resolved here. For MAC spec, even if UE may receive multiple repetition of the SSB, MAC only cares about the SSB index and the corresponding RO and preamble. So, even if the SSB index might be one SSB or another SSB in the DRS window, MAC is agnostic to this.

For power ramping, the reasoning is the same, even if they are different SSB transmissions, but if they have the same SSB index, then, they are treated as the same SSB and power ramping should be enabled, which is the same as the current spec. 

	Fujitsu
	Yes
	It seems there are some issues need to be clarified and the first one is whether the same SSB index will be provided by lower layer for different SSB transmissions have QCL relationship.

	Apple
	No
	Agree with Intel the RRC configuration should provide the right mapping.

	vivo
	No
	The RAN1 spec has already captured that an SSB means all the candidate SSBs that are QCLed. Therefore, there is no need to capture anything in the MAC spec.

	Qualcomm
	No
	RAN1 specs already capture that there is no different RACH position for QCL’ed SSBs. In addition, the power ramping counter should stay same since it is still the same beam. 


Summary of responses:

· There is minimal support (1/14) to pursue.
Rapporteur comment: The issue should not be pursued for 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

	Samsung
	Yes
	Indication from MAC to PHY is not needed.

	Lenovo
	No
	

	ZTE
	No
	We think the MAC running CR resolves it. If we want to remove the MAC cancelling the PUSCH then we need changes in phy (perhaps even an LS to RAN1, since it seems they don’t plan to do anything further for this aspect). 

	Ericsson
	No
	Agree with Rapporteur´s view, i.e. if PUSCH transmission is cancelled, the LBT procedure is also skipped.

	Nokia, Nokia Shanghai Bell
	No
	Indication from MAC to PHY is not needed.

	OPPO
	No
	This is being discussed in RAN1 since it has impact on the LBT procedure for MSGA.

	Spreadtrum
	No
	Agree with Rapporteur´s view.

	InterDigital
	No
	

	LG
	Yes, but
	UE behavior on the cancellation should be captured in MAC and PHY. Current text in MAC running CR should be modified, as follows:

2> cancel the transmission of the MSGA payload on the associated PUSCH resource;

	Intel
	No
	Changes can be done directly to RAN1 if needed. 

	Charter Communications
	No
	

	Huawei,HiSilicon
	No
	Indication from MAC to PHY is not needed.

	MediaTek
	No
	

	Fujitsu
	Yes
	The cancelling of PUSCH transmission should be implemented in PHY and MAC respectively.

	Apple
	No
	Seems MAC running CR already addresses it.

	vivo
	No
	Agree with Rapporteur´s view,

	NEC
	yes
	Indication from MAC to PHY is not needed.. PHY is aware of LBT failure for Preamble and then cancel the corresponding PUSCH transmission 

	Qualcomm
	No
	MAC is clear and 38.213 is also clear that PUSCH is not transmitted without a preamble for msgA.


Summary of responses:

· There is minimal support (4/18) to pursue

Rapporteur comment: The issue should not be pursued for 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

	Samsung
	Yes
	Support selection of SUL carrier after N LBT failures for Msg1

	Lenovo
	No
	

	ZTE
	No
	We don’t think any optimisations should be done for SUL for NR-U. We actually don’t think SUL is useful for NR-U (small cell) scenario. So, this needs a more general discussion rather than specific optimisations for SUL operation in NR-U. 

	Ericsson
	No
	No need to change what already agreed in the 2-step RA. That would just complicate MAC specification. Considering that the UE can switch the BWP after consistent LBT failures, adding another switching rule between NUL/SUL is not clear what benefit it would bring.

	Nokia, Nokia Shanghai Bell
	No
	Don’t fully understand what is being asked.

	OPPO
	No
	

	Spreadtrum
	No
	Agree with Rapporteur´s view.

	InterDigital
	No
	

	LG
	No
	

	Intel
	No
	On proposal on including RSSI/CO on selection, it is not essential and also creates further complication on how it interacts with RSRP selection.

On proposal on selecting SUL carrier after N LBT failures, again there is a need to decide between 4-step or SUL, if 4-step is configured on the BWP. Again this does not seem essential and also creates further complications on the procedure.

	Charter Communications
	Yes
	One benefit of 2-Step RACH in nR-U is the reduced number of LBT, and from this perspective a UE may be able to make a better decision considering RSSI/CO. 

	Huawei
	No
	No need to change the SUL selection in this sense

	MediaTek
	No
	

	Fujitsu 
	Yes 
	Maybe NUL/SUL selection can take LBT failures into account.

	Apple
	No
	We also don’t think this optimization is worth of the efforts since NR-U is unlikely used for SUL.

	vivo
	Yes
	This helps to relieve the LBT impact.

	NEC 
	No
	We think this can be controlled by proper network configuration

	Qualcomm
	No
	


Summary of responses:

· There is minimal support (4/18) to pursue

Rapporteur comment: The issue should not be pursued for 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

	Samsung
	No
	

	Lenovo
	No
	

	ZTE
	No
	

	Ericsson
	No
	Agree with rapporteur. There is no guarantee that RARs/msgBs are always sent in order.

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	No
	

	Intel
	No
	As per Rapporteur’s comments. Not an essential change

	Charter Communications
	No
	

	Huawei, HiSilicon
	No
	

	MediaTek
	No
	

	Fujitsu 
	No 
	

	Apple
	No
	

	vivo
	Yes
	It helps to reduce power consumption and access latency.

	NEC 
	No
	

	Qualcomm
	No
	


Summary of responses:

· There is minimal support (1/18) to pursue

Rapporteur comment: The issue should not be pursued for 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

	Samsung
	No
	

	Lenovo
	No
	

	ZTE
	No
	

	Ericsson
	No
	No need to change legacy behavior and add other BWP selection rules

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	No
	

	Intel
	No
	If it has to be enhanced, it should be done for the general case not just for NR-u.

	Charter Communications
	No
	If there are multiple BWPs configured with PRACH resources, then there may be benefits to leave BWP selection up to the UE implementation. 

	Huawei,HiSilicon
	No
	

	MediaTek
	No
	

	Fujitsu
	No
	

	Apple
	No
	

	vivo
	Yes
	In NR-U, the UE should be allowed to switch to any BWP with available PRACH resources.

	NEC 
	No
	

	Qualcomm
	No
	


Summary of responses:

· There is minimal support (1/18) to pursue

Rapporteur comment: The issue should not be pursued for 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

	Samsung
	No
	

	Lenovo
	No
	

	ZTE
	No
	

	Ericsson
	No
	Already discussed in RAN2 that these enhancements are of lower priority.

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	Yes
	By transmitting msg1 on different cell(s) with low channel occupancy, channel access latency can decrease at some cases (e.g., when any non-initial BWPs are not configured or when non-initial BWPs are not configured with random access resources).

	Intel
	No
	

	Charter Communications
	No
	Already discussed and given circumstances better to leave such enhancements for future releases.

	Huawei, HiSilicon 
	No
	

	MediaTek
	No
	

	Fujitsu
	No
	

	Apple
	No
	

	vivo
	No
	

	NEC 
	No
	

	Qualcomm
	No
	


Summary of responses:

· There is minimal support (1/18) to pursue
Rapporteur comment: The issue should not be pursued for 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

	Samsung
	Option 1 or Option 2
	

	Lenovo
	Option 2
	

	ZTE
	Option 1
	

	Ericsson
	Option 4
	If consistent LBT failure is cancelled immediately after MAC CE transmission (as in option 1 and option 2), the UE may assume that the LBT issue in the problematic SCell is already solved, and it may start again to transmit in that cell and experience again LBT issues. Before resuming UL transmissions on that SCell, the UE should wait that the NW has somehow solved the issue.
Additionally, the gNB may want to solve the LBT issues also for other UEs which have not sent yet the MAC CE. For example, the gNB can send a BWP switch or deactivate the SCell to solve the problem.

Therefore, the safest approach is option 4.

	Nokia, Nokia Shanghai Bell
	Option 1
	

	OPPO
	2+4
	

	Spreadtrum
	Option 2
	

	InterDigital
	Option 1
	

	LG
	Option 3
	LBT failure MAC CE has a higher priority than BSR MAC CE in the LCP procedure. Thus, it cannot be considered as the same approach (i.e., Option 1).

As both LBT failure MAC CE and BFR MAC CE have the highest priority in LCP procedure, we think that the BFR MAC CE principle can be used for LBT failure MAC CE for consistency.

	Intel
	Option 3
	Align with SCell BFR

	Charter Communications
	Option 4
	Consistent LBT failure is an extended event and after a single successful transmission (regardless of the type and content of the transmission, as in Options 1, 2, and 3) may not be gone.

	Huawei,HiSilicon
	Option1
	This is the baseline approach. Upon assembly of the MAC PDU for the MAC CE, the UE can assume that the MAC PDU will be successfully sent to the network eventually. Then, it is up to the network to ensure the successful reception and recovery

	MediaTek
	Option 2
	

	Fujitsu 
	Option 1
	For other options, multiple MAC CEs indicating LBT failure over same cell can be generated by MAC and can be sent to the gNB.

	Apple
	Option 3
	

	vivo
	Option3
	Reuse the mechanism for SCell BFR.

	NEC 
	Option 1 or option 2
	

	Qualcomm
	Option 2
	Agree that Option 3 requires an unnecessary LBT at the gNB (which is not an issue for licensed SCell BFR). Option 1 will not work as LBT failures will not be resolved without informing the gNB.


Summary of responses:

· 7/18
Option 1

· 7/18
Option 2
· 4/18
Option 3

· 3/18
Option 4
Proposal 6: The UE cancels a triggered UL LBT failure for SCell upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission is successful only if LBT was successful at PHY.
Rapporteur comment: No majority, but options 1 and 2 are not that different. Given option 2 is more inclusive and provides assurance that the MAC CE is transmitted, option 2 is proposed.
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 pending SR triggered by 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

	Samsung
	Option 1
	

	Lenovo
	Option 1
	

	ZTE
	Option 2
	

	Ericsson
	Option 2
	Same as BSR

	Nokia, Nokia Shanghai Bell
	Option 2
	

	OPPO
	Option 1
	

	Spreadtrum
	Option 1
	

	InterDigital
	Option 2
	

	LG
	Option 2
	

	Intel
	Option 2
	Align with SCell BFR

	Charter Communications
	Option 2
	

	Huawei,HiSIlicon
	Option2
	

	MediaTek
	Option 1
	

	Fujitsu 
	Option 1
	

	Apple
	Option 1
	

	vivo
	Option2
	Reuse the mechanism for SCell BFR.

	NEC 
	Option 1 
	

	Qualcomm
	Option 1
	SR and MAC CE handling should be consistent. The UE should continue the attempt until MAC CE is transmitted.


Summary of responses:

· 9/18
Option 1

· 9/18
Option 2
Proposal 7: The UE cancels a pending SR triggered by 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).
Rapporteur comment: Given there is no majority and this issue must be concluded for R-16 completion, SR cancellation is aligned with cancellation of other SR types in R16/15 (i.e. SRs triggered by BSR and BFR).
(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

	Samsung
	Option 1
	

	Lenovo
	Option 1
	

	ZTE
	Option 1
	

	Ericsson
	Option 1
	

	Nokia, Nokia Shanghai Bell
	Option 1
	

	OPPO
	Option 1
	

	Spreadtrum
	Option 1
	

	InterDigital
	Option 1
	

	LG
	Option 1
	

	Intel
	Option 1
	

	Charter Communications
	Option 1
	

	Huawei
	Option1
	

	MediaTek
	Option 1
	

	Fujitsu 
	Option 1
	

	Apple
	Option 1
	

	vivo
	Option1
	

	NEC 
	Option 1 
	

	Qualcomm
	Option 2
	In unlicensed, it is better to transmit as soon as LBT is successful and thus limiting to a single SR is not optimal (that resource may fail LBT).


Summary of responses:

· 17/18 companies support option 1

Proposal 8: 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.
Rapporteur comment: Proposed based on clear majority.
 (c) Prioritization of SR triggered for LBT failure MAC CE vs. other overlapping SRs
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

	Samsung
	n
	It can be left to UE implementation as in Rel-15 (i.e. no spec changes)

	Lenovo
	n
	For SCell BFR SR RAN1 indicated that it should have higher priority than other SR. However for UL LBT failure this is not the case.

	ZTE
	Y
	

	Ericsson
	N
	It is sufficient to leave it to UE implementation on how to select the PUCCH resource

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	N
	

	LG
	N
	

	Intel
	N
	There is no need for any prioritization. With the UL grant provided, the UE LCP will handle the prioritization between the MAC CE and the LCH data according to their LCP priority.

	Charter Communications
	No
	The proposal is beneficial, but can be left to UE implementation.

	Huawei
	No
	Agree with Lenovo

	MediaTek
	Y
	This is because the priority of the LBT failure MAC CE that triggers the SR will be higher than data for a LCH (in Q5 below).

	Fujitsu 
	n
	

	Apple
	No strong view
	

	vivo
	No
	We can leave it to UE implementation.

	Qualcomm
	
	Either yes or leave it to the UE implementation. It is better to give higher priority to PUCCH for LBT failure reporting.


Summary of responses:

· There is minimal support (2/17) to pursue in Rel-16

Rapporteur comment: The issue should not be pursued for Rel-16, and should be left to UE implementation.
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

	Samsung
	No
	Follow same approach as BFR MAC CE.

	Lenovo
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	It is beneficial to give LBT failure MAC CE with higher priority than Configured Grant Confirmation MAC CE. That is in order to recover as soon as possible from the LBT issue.

	Nokia, Nokia Shanghai Bell
	
	Depends on the BFR MAC CE – we have agreed it to have lower priority than BFR MAC CE.

	OPPO
	
	Maybe we can wait until BFR MAC CE concluded, last meeting we agreed that this MAC CE has higher priority than data but lower than BFR MAC CE.

	Spreadtrum
	yes
	

	InterDigital
	Yes
	

	LG
	Yes
	

	Intel
	Yes
	

	Charter Communications
	Yes
	

	Huawei
	Yes
	

	MediaTek
	No
	In eMIMO WI, SCell BFR MAC CE is placed between PHR and data from any LCH. Agree that the LBT Failure MAC CE should be placed below SCell BFR MAC CE.

	Fujitsu 
	Yes 
	LBT failure MAC CE has higher priority than CG confirmation MAC CE.

	Apple
	Yes
	

	vivo
	
	Same view as Nokia and OPPO.

	NEC
	Yes
	

	Qualcomm
	Yes
	


Summary of responses:
· 12/17 companies agree the LBT Failure MAC CE has higher priority than CG confirmation MAC CE.
· 5/17 think we should wait for the decision from the eMIMO session about the BFR MAC CE placement in the LCP priority list.
Proposal 9: the LBT Failure MAC CE has higher priority than configured grant confirmation MAC CE, BSR MAC CE, but lower priority BFR MAC CE.
Alternate proposal to be used only if eMIMO session concludes BFR MAC CE is lower priority than CG confirmation MAC CE (discussed in offline 112).
Proposal 9’: the LBT Failure MAC CE has higher priority than BSR MAC CE, but lower priority configured grant confirmation MAC CE and BFR MAC CE.
Rapporteur comment: Proposal is based on the majority view. Reason for alternative proposal is we already agreed that LBT failure MAC CE is lower priority than BFR MAC CE.

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

	Samsung
	Yes
	

	Lenovo
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	OPPO
	Yes
	

	Spreadtrum
	yes
	

	InterDigital
	Yes
	

	LG
	Yes
	

	Intel
	Yes
	

	Charter Communications
	Yes
	

	Huawei
	Yes
	

	MediaTek
	Yes
	

	Fujitsu
	Yes 
	

	Apple
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	NEC
	Yes
	

	Qualcomm
	Yes
	


Summary of responses:
· All companies agree.
Proposal 10: the UE shall stop any ongoing RA procedure and initiate a new RA procedure after BWP switching caused by LBT failure detection on SpCell.
3.2 Issues captured in the list of open MAC issues

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, i.e. until the RA procedure is successful. 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

	Samsung
	Option 2
	

	Lenovo
	Option 1 
	Intended behavior is that UE performs RACH on new UL BWP in order to let gNB know that UE has switched the BWP. Other UL transmissions on the new UL BWP are unexpected by the gNB and create only interference. Therefore they should be suspended until RACH is successfully completed and gNB is aware of the BWP switch.  

	ZTE
	Option 1
	We agree with Lenovo. 

Just to clarify, any associated transmissions within RA procedure (e.g. MSGA PUSCH, MSG3) should also be allowed as usual. So, may be the proposals needs to be revised slightly (i.e. it is not just transmission of “RACH preamble”): 
The UE is only allowed to transmit RACH upon BWP switching due LBT failure on SpCell, i.e. RACH (and other associated UL transmissions such as MSG3 and MSGA PUSCH payload and transmissions) until the RA procedure is successful are allowed.

	Ericsson
	Option 2
	Even though option 1 would work fine, we recognize that the network can avoid any issue by simply not reallocating CG resources (or PUCCH/SRS) resources to other UEs in this BWP, so that the problem of sudden BWP switch does not lead to interference issues.

	Nokia, Nokia Shanghai Bell
	Option 1
	It should also be discussed if we should apply the same principle generally, ie., not only for LBT triggered autonomous BWP switch.

	OPPO
	Option 1
	

	Spreadtrum
	Option1
	

	InterDigital
	Option 1
	

	LG
	Option 2
	If gNB can avoid this issue, we prefer Option 2.

	Intel
	Option 2
	Network can ensure that the UL resources related to CG, SR, SRS and PUCCH are allocated to the UE for the different configured BWPs.  Hence the Rel-15 behaviour works as it is and so there is not need to change the Rel-16 behaviour. 

	Charter Communications
	Option 2
	

	Huawei
	Option2
	We can follow R15 approach that the UE can do any normal MAC procedure before successful RACH completion

	MediaTek
	Option 2
	We think option 1 is an optimization that would introduce spec/implementation complexity without much benefit. Option 2 already occurs in Rel-15 as mentioned. 

	Fujitsu
	Option 1
	

	Apple
	Option 1
	We think the RACH procedure is to sync up with NW about the UE triggered BWP switching.

	vivo
	Option2
	Follow the behavior in Rel-15.

	Qualcomm
	Option 1
	We should stick to the RAN2 agreement.


Summary of responses:
· 9/17
Option 1

· 8/17
Option 2
Proposal 11: the UE can transmit any uplink transmission upon BWP switching due LBT failure on SpCell, no specification changes are required.
Rapporteur comment: Proposal is written given there is no majority and option 2 requires no specification changes. Some network vendors don’t seem to be concerned with UL interference issues caused by UE-initiated BWP switching (as in R15).
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

	Samsung
	Yes
	

	Lenovo
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	OPPO
	Yes
	

	Spreadtrum
	yes
	

	InterDigital
	Yes
	

	LG
	Yes
	

	Intel
	Yes
	

	Charter Communications
	Yes
	

	Huawei
	No
	We are not sure why the SpCell cancellation should be different from the SCell, since MAC CE will be sent for both SpCell and SCell. Besides, for the agreement from the last meeting, we have 
Cancel the consistent LTB 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

It seems that this is contradicting the previous agreement. 

	MediaTek
	No
	We prefer to have only one condition for cancelling the LBT failure, i.e. successful transmission of the MAC CE. The MAC CE may be transmitted during the RACH procedure, so the case raised in Q8 is covered.

	Fujitsu 
	Yes 
	

	Apple
	Yes
	

	vivo
	No
	For simplicity, we prefer to have a unified UE behavior for all cases (i.e. the consistent LBT failure is canceled when a PDCCH indicating a new transmission for the HARQ process used for the LBT Failure MAC CE is received).

	NEC 
	No
	It is better to tell network what the reason to do BWP switching and  perform RA, to distinguish with other potential reason

	Qualcomm
	Yes
	MAC CE for SpCell case was agreed as an FYI to the gNB as opposed to the SCell case where it is essential for the recovery so RACH completion should be sufficient.


Summary of responses:
· 14/18 agree, 
· 4/18 disagree.
Proposal 12: UE cancels an UL LBT failure declared for SpCell upon successful completion of the RA procedure initiated after BWP switching due to the detected LBT failure.
Rapporteur comment: Proposal is based on majority view.
(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 reception of DCI or RRC signalling on SpCell.
b) BWP switching caused by reception of DCI or RRC signalling on SCell.
c) Deactivation of the SCell

d) Reconfiguration of the SCell 

e) MAC reconfiguration affecting the cell

f) MAC reset affecting the cell

	Company
	Response (y/n)
	Additional comments

	
	a
	b
	c
	d
	e
	f
	

	
	n
	n
	y
	n
	n
	y
	For the MAC reset, we prefer to be aligned with BFR cancellation (i.e. to add both or to not have for both) for the clarity.

	Lenovo
	-
	-
	y
	n
	n
	-
	

	ZTE
	Y
	Y
	Y
	Y
	Y
	Y
	

	Ericsson
	Y
	Y
	Y
	Y
	Y
	Y
	

	Nokia, Nokia Shanghai Bell
	N
	N
	Y
	N
	N
	Y
	

	OPPO
	Y
	Y
	Y
	Y
	Y
	Y
	We also think that when UE performs auto-BWP switching due to RACH initiation without PRACH occasion, can be regarded as an event to cancel a declared UL LBT failure.

	Spreadtrum
	Y
	Y
	Y
	Y
	Y
	Y
	

	InterDigital
	Y
	Y
	Y
	N
	N
	Y
	

	LG
	n
	n
	y
	y
	y
	y
	

	Intel
	
	
	
	
	
	
	Our understanding is that this is also currently being discussed in SCell BFR and this should be aligned.

	Charter Communications
	Y
	Y
	Y
	Y
	Y
	Y
	

	Huawei, HiSilicon
	N
	N
	Y
	N
	N
	N
	After assembly of the MAC PDU with MAC CE, only for the case when HARQ buffer is flushed, LBT failure should be cancelled. The LBT can be cancelled based on the mechanism for cancellation when MAC CE is transmitted. 

	Huawei, HiSilicon
	Y
	Y
	Y
	Y
	Y
	Y
	Before the assembly of the MAC PDU with MAC CE, the LBT failure should be cancelled. 

	MediaTek
	Y
	Y
	Y
	Y
	Y
	Y
	

	Apple
	Y
	Y
	Y
	Y
	Y
	Y
	

	vivo
	Y
	Y
	Y
	N
	N
	Y
	

	NEC
	
	
	
	
	
	
	We prefer to not specify any cancellation at this time point, unless it cannot work. 

	Qualcomm
	N
	Y
	Y
	Y
	Y
	Y
	Any changes on PCell should not affect an already declared UL LBT failure on an SCell. For b, yes, assuming that it is an uplink BWP. Reconfiguration of SCell can also chance UL LBT configuration so it is safer to cancel. It would also be good to harmonize the  behaviour for SCell BFR.


Summary of responses:
	Company
	Response (y/n)

	
	a
	b
	c
	d
	e
	f

	Total Yes
	10
	11
	15
	10
	10
	14

	Total No
	5
	4
	1
	6
	6
	1

	Number of companies
	15
	15
	16
	16
	16
	15


Proposal 13: UE cancels all UL LBT failures triggered for a SCell upon deactivation of the SCell.
Proposal 14: UE cancels triggered UL LBT failures, if any, upon MAC reset affecting the corresponding serving cell.
Proposal 15: UE cancels a triggered UL LBT failure upon BWP switching on the corresponding serving cell caused by reception of BWP switching DCI or RRC signalling.
Rapporteur comment: the above three proposals have a clear majority:

Proposal 16: UE cancels all UL LBT failures triggered for a SCell upon reconfiguration of the SCell.
Proposal 17: UE cancels a triggered UL LBT failure upon MAC reconfiguration affecting the corresponding serving cell.
Rapporteur comment: the above three proposals has no clear majority and can be postponed to next meeting if it can’t be agreed.
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

	Samsung
	
	Just to clarify the issue in [15]: our main question was how to interpret 'all UL BWPs' when UE is configured with SUL from the following condition:
4>
if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions in this Serving Cell:

5>
indicate consistent LBT failure to upper layers.
This can be interpreted as:

- Option 1: all UL BWPs across NUL and SUL

- Option 2: all UL BWPs on carrier of active UL BWP (i.e. either NUL or SUL)

Note that option 1 has issues as RACH procedure restricts UE to certain carrier based on DL RSRP. 

It seems companies have concern on restricting UL BWP switching as proposed in [15]. So simple approach would be to not restrict UL BWP switching to the same uplink (SUL or NUL) on which LBT failure was detected but to allow UE to declare consistent LBT failure if consistent LBT failure has been detected on all UL BWPs having RACH occasions in either SUL or NUL.

	ZTE
	
	We are not sure SUL is useful for NR-U, but if SUL is configured, UE should perform random access procedure in another BWP of the same carrier on which consistent LBT failure was triggered.

	Ericsson
	Yes
	It is sufficient to rely on the existing mechanism, i.e., the UE selects SUL or NUL ONLY based on measured DL RSRP. The UE can trigger RLF for the selected carrier if there are consistent LBT failures detected. How and when to allow the UE to switch between NUL and SUL should not be discussed in this WI. 
This should correspond to option 2 in Samsung reply.

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	Yes
	

	Spreadtrum
	Yes
	

	InterDigital
	Yes
	We are fine with Samsung’s alternative proposal: “allow UE to declare consistent LBT failure if consistent LBT failure has been detected on all UL BWPs having RACH occasions in either SUL or NUL”  

	LG
	Yes
	

	Intel
	Yes
	It should limit the BWP switching to the carrier in which LBT failure occurs.

	Charter Communications
	
	This assumes both ULs are unlicensed spectrum. If so, then it may be fine to not limit BWP switching to SUL or NUL, unless e.g. one is FR1 and another FR4.

	Huawei
	Yes
	The BWP switching should be on the UL carrier where the UL LBT failure happens

	MediaTek
	Yes
	We should not make any optimizations using SUL/NUL switching for LBT failures. SUL/NUL switching should not be impacted by LBT failures, because it is related to coverage issues (not channel occupancy).

	Fujitsu 
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	According to the WID (RP-191575), only scenario D is related to SUL, which is described as follows, 

Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture).
Considering that the SUL is on the licensed band, the interpretation of all UL BWPs asked by Samsung is crystal clear. 

	NEC 
	
	Based on the scenarios described in WID, SUL should be on licensed carrier. If our understanding is correct, there should be no LBT and LBT failure in SUL anyway, so no matter how to interpret the specification, there will be no difference.

	Qualcomm
	No
	SUL selection rules do not change from legacy NR. If during BWP switching, the UE happens to select an SUL, it can perform recovery on SUL. There is no reason to tie these two independent features (SUL and LBT recovery) artificially.


Summary of responses:
· 13/17 companies agree that BWP switching should be limited to the carrier in which LBT failure occurs
Proposal 18: UE can switch only to BWPs with PRACH on the same UL (e.g. NUL or SUL) on which UL LBT failure was detected, upon detecting an LBT failure on SpCell 
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 

	Samsung
	Yes
	One octet can be supported as in BFR MAC CE

	ZTE
	Yes
	Note that even though the larger BW in NR-U can be used, we have to keep in mind that it is very likely that the LBT failure MAC CE is multiplexed in the Msg3 or MSGA during RACH procedure upon triggering the failure. So, at least for this case, it is good to consider the smaller payload size (which is similar format as other existing formats for similar use cases). 

	Ericsson
	No
	Unlicensed band is broad enough, so the overhead of the 4-octets MAC CE is small compared to eating up the limited number of LCIDs. The case highlighted by ZTE of MAC CE carried in RA messages should not occur very often.

	Nokia, Nokia Shanghai Bell
	No
	Given, we transmit only the bitmap, we think only the 4 octets should suffice.

	OPPO
	Yes
	

	Spreadtrum
	yes
	It is beneficial to introduce a small size MAC CE.

	InterDigital
	No
	

	LG
	No
	At least, 4 octets is needed.

	Intel
	Yes
	It is good to introduce 8-bit MAC CE, like in SCell BFR

	Charter Communications
	Yes
	Agree with ZTE, smaller payload would be helpful in multiplexing in Msg3 and MsgA.

	Huawei
	Yes
	

	MediaTek
	No
	One format should be enough to avoid using up the LCID space.

	Fujitsu 
	No
	

	Apple
	Yes
	

	vivo
	Yes
	

	NEC 
	NO
	

	Qualcomm
	Yes
	SCell BFR is also defining this.


Summary of responses:
· 10/17 support an additional short format for the LBT failure MAC CE with one octet
Proposal 19: An additional short format for the LBT failure MAC CE with one octet is introduced

Rapporteur comment: the above proposal has no clear majority and can be postponed to next meeting if it can’t be agreed.
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

	Samsung
	No
	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

	Lenovo
	No
	

	ZTE
	Yes
	We don’t see the need for this restriction (in case there is an available UL grant on another cell). 

	Ericsson
	No
	Upon detection of consistent UL LBT failure in SpCell, the UE will anyway initiate a RACH in the SpCell on a different BWP. The UE can include the MAC CE in Msg3 or Msg5. Therefore, it is more robust and delay-efficient for the UE to simply include the MAC CE as part of the RA, rather than in another cell where PUSCH may fail due to interference.

	Nokia, Nokia Shanghai Bell
	No
	Agree with Samsung

	OPPO
	No
	

	Spreadtrum
	yes
	The network can make appropriate decision if the UE reports LBT failure information to network asap.

	InterDigital
	No
	

	LG
	No
	

	Intel
	no
	The reason given to send the LBT MAC CE for SpCell failure is to indicate that it is the SpCell or else the network may not know the LBT failure is on the SPCell.

	Charter Communications
	Yes
	

	Huawei
	Yes
	We think the UL grant on SCell should be taken advantage of such that the MAC CE can be sent to the NW earlier. 

	MediaTek
	Yes
	Agree with ZTE.

	Fujitsu 
	Yes
	

	Apple
	Yes
	It’s unncessary restriction to only allow the LBT MAC CE transmission on SpCell.

	vivo
	Yes
	Agree with Apple.

	Qualcomm
	No
	We should stick to the RAN2 agreements. Only RACH is used on the switched BWP.


Summary of responses:
· 8/17 support transmitting LBT failure MAC CE for a failure detected on SpCell on any cell

· 9/17 prefer to stick to RAN2 agreement.
Rapporteur comment: there is a slight majority to stick to the RAN2 agreement. The issue should not be pursued 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

	Samsung
	no
	As per stage 2 runnign CR, Highest priority CAPC is used for all MAC CEs except padding BSR and bit rate MAC CEs

	Lenovo
	No
	Agree with Samsung that this is already supported

	ZTE
	
	We think a CAPAC is needed for this MAC CE, but we are okay with the explanation from Samsung above.  

	Ericsson
	No
	Agree with Samsung

	Nokia, Nokia Shanghai Bell
	
	Agree with Samsung

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	No
	

	Intel
	No
	All MAC CE is highest priority except for padding BSR and data rate restriction MAC CE which has the lowest priority

	Charter Communications
	No
	Agree with Samsung.

	Huawei
	No
	

	MediaTek
	No
	

	Fujitsu 
	no
	

	Apple
	No
	Agree with Samsung.

	vivo
	No
	Same view as Samsung.

	NEC 
	NO
	Yes it is already clear

	Qualcomm
	
	Already clear in stage-2.


Summary of responses:

· There is consensus to not pursue.
Rapporteur comment: The issue should not be pursued for 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

	Samsung
	no
	

	Lenovo
	no
	

	Ericsson
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	No
	

	Intel
	No
	As per rapporteur’s comment. Also UE does not perform multiple LBT on subband granularity in UL in Rel-16

	Charter Communications
	No
	This proposal is helpful for wide BWPS. However, given the past discussion and that a gNB is capable to configure bandwidth of BWPs (to avoid false detection), this optimization may be left for future.

	MediaTek
	No
	

	Fujitsu 
	no
	

	Apple
	no
	

	vivo
	No
	Agree with rapporteur’s view.

	Qualcomm
	No
	Even though the proposal has technical merit, it is too late for such optimizations in Rel-16.


Summary of responses:

· There is consensus to not pursue.

Rapporteur comment: The issue should not be pursued for 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

	Samsung
	no
	

	Lenovo
	no
	

	ZTE
	No
	

	Ericsson
	No
	Not essential for Rel.16 completion

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	No
	

	Intel
	no
	 UE does not perform multiple LBT on subband/BWP granularity in UL in Rel-16

	Charter Communications
	No
	

	Huawei
	No
	

	MediaTek
	No
	

	Fujitsu 
	no
	

	Apple
	No
	

	vivo
	No
	

	NEC 
	No
	

	Qualcomm
	No
	


Summary of responses:

· There is consensus to not pursue.

Rapporteur comment: The issue should not be pursued for 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

	Samsung
	yes
	

	Lenovo
	No 
	

	ZTE
	Yes
	We prefer to deprioritize cells with the same frequency which consistent LBT failure was detected.

	Ericsson
	No
	Not essential for Rel.16 completion.

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	Yes
	

	Spreadtrum
	yes
	The cell reselection will be triggered immediately upon the consistent LBT failure occurred. The concerned frequency should be deprioritized to avoid the subsequent LBT failure.

	InterDigital
	No
	

	LG
	Yes
	If UE performs RRC connection re-establishment without changing serving frequency when RLF is declared by consecutive UL LBT failures, it is quite probable that the RRC connection re-establishment fails because the last PCell frequency would be still congested. Therefore, UE should avoid the last PCell frequency for successful recovery. It is like switching BWP when UL LBT failures happen.

However, the frequency priority is not applicable to the cell selection procedure, so barring mechanism seems appropriate, e.g. consider all cells on the last PCell frequency as if cell status is “Barred” for a given period of time.

	Intel
	no
	It has been discussed before the cell reselection already takes into account suitability based on RSRP and RSRQ and RSRQ already taken into consideration the interference level in the new cell. Furthermore, cell selection is mostly UE implementation.

	Charter Communications
	No
	Deprioritization of cells with the same frequency where consistent UL LBT failure was detected is indeed helpful. However, it can be left to UE implementation, in case of e.g. limited choices for the UE or in case of transitory events leading to consistent LBT failure.

	Huawei
	Yes
	

	MediaTek
	No
	

	Fujitsu
	Yes
	

	Apple
	No
	

	vivo
	Yes
	

	NEC 
	No
	

	Qualcomm
	No
	The existing mechanism in licensed NR via ConnEstFailureControl is sufficient to handle such cases.


Summary of responses:

· 8/18 support resolving this issue in Rel-16. 10/18 do not.
Rapporteur comment: Based on majority view, the issue should not be pursued for 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

	Samsung
	no
	Agree with rapporteur

	Lenovo
	no
	

	ZTE
	No
	Agree with rapporteur. 

	Ericsson
	No
	Not essential for Rel.16 completion

	Nokia, Nokia Shanghai Bell
	No
	

	OPPO
	No
	

	Spreadtrum
	No
	

	InterDigital
	No
	

	LG
	No
	

	Intel
	no
	RAN2 already agreed to ‘No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used‘

	Charter Communications
	No
	

	Huawei
	No
	

	MediaTek
	No
	

	Fujitsu
	no
	

	Apple
	No
	

	Vivo
	Yes
	This is useful for the maintenance and optimization of the network.

	NEC 
	No
	

	Qualcomm
	No
	All MDT features should be done in Rel-17.


Summary of responses:

· There is minimal support (1/18) to pursue in Rel-16

Rapporteur comment: The issue should not be pursued for Rel-16.
4 Conclusion

RAN2 should discuss the above and agree to the following:

Set of proposals with clear majority – try to agree by email by Monday:
Proposal 2: CAPC selection for transmission of the PUSCH payload of MsgA follows the same mechanism defined for UL CG transmissions. (16/18)
Proposal 3: Send an LS to RAN1 to inform on CAPC selection for transmission of the PUSCH payload of MsgA. (15/18)
Proposal 8: 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. (17/18)
Proposal 10: the UE shall stop any ongoing RA procedure and initiate a new RA procedure after BWP switching caused by LBT failure detection on SpCell. (Consensus)
Proposal 13: UE cancels all UL LBT failures triggered for a SCell upon deactivation of the SCell. (15/16)
Proposal 14: UE cancels triggered UL LBT failures, if any, upon MAC reset affecting the corresponding serving cell. (14/15)
Set of proposals with majority and can be easy to agree– try to agree to this by email by Tuesday
Proposal 1: a UE in connected mode monitors PDCCH addressed to C-RNTI in addition to the MsgB-RNTI, if LBT fails only for the payload part of MsgA (no changes required) (12/18)
Rapporteur comment: this proposal is based on the majority view and requires no spec changes.
Proposal 4: Send an LS to ask RAN1 to capture the validation of indicated SFN LSBs in TS 38.213: a downlink assignment is valid for successful RAR reception if the two LSB bits of the SFN indicated in DCI format 1_0 scrambled by RA-RNTI or msgB-RNTI correspond to the PRACH occasion used to transmit the Random Access Preamble (11/17)
Proposal 5: Add a clarification in section 5.1.4 of TS 38.321:
1> else if a valid (as specified in TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:

Proposal 9: the LBT Failure MAC CE has higher priority than BSR MAC CE, but lower priority configured grant confirmation MAC CE and BFR MAC CE.
Rapporteur comment: Proposal is based on the majority view. eMIMO session agreed that BFR MAC CE has the same priority as CG confirmation MAC CE and we already agreed that LBT failure MAC CE is lower priority than BFR MAC CE.
Proposal 12: UE cancels an UL LBT failure triggered for SpCell upon successful completion of the RA procedure initiated after BWP switching due to the detected LBT failure. (14/18)
Proposal 15: UE cancels a triggered UL LBT failure upon BWP switching on the corresponding serving cell caused by reception of BWP switching DCI or RRC signalling. (11/15 for SCell, 10/15 for SpCell)
Set of proposals with no clear consensus but essential for Rel-16 completion – Discuss this in our online session:
Proposal 6: The UE cancels a triggered UL LBT failure for SCell upon successful transmission of an LBT failure MAC CE indicating the cell, where transmission is successful only if LBT was successful at PHY. (7/18 – out of 4 options)
Rapporteur comment: No majority, but options 1 and 2 are not that different. Given option 2 is more inclusive and provides assurance that the MAC CE is transmitted, option 2 is proposed
Proposal 7: The UE cancels a pending SR triggered by 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). (9/18)
Rapporteur comment: Given there is no majority and this issue must be concluded for R-16 completion, SR cancellation is aligned with cancellation of other SR types in R16/15 (i.e. SRs triggered by BSR and BFR).
Set of open issues and proposals that can be postponed to next meeting if not agreed:
Proposal 11: the UE can transmit any uplink transmission upon BWP switching due LBT failure on SpCell, no specification changes are required. (8/17)
Rapporteur comment: Proposal is written given there is no majority and option 2 requires no specification changes. Some network vendors don’t seem to be concerned with UL interference issues caused by UE-initiated BWP switching (as in R15).
Proposal 16: UE cancels all UL LBT failures triggered for a SCell upon reconfiguration of the SCell. (10/16)
Proposal 17: UE cancels a triggered UL LBT failure upon MAC reconfiguration affecting the corresponding serving cell. (10/16)
Proposal 18: UE can switch only to BWPs with PRACH on the same UL (e.g. NUL or SUL) on which UL LBT failure was detected, upon detecting an LBT failure on SpCell (13/17)
Proposal 19: An additional short format for the LBT failure MAC CE with one octet is introduced (10/17)
Open issues that should no longer be pursued in Rel-16 – agree by email that these open issues are not address in Rel-16:
The following issues summarized in R2-2001911
2.3.1 COT sharing after MsgB transmission

2.3.2 Impacts of SSBs with same QCL relations on RACH

2.3.3
Cancelling MsgA-PUSCH after PRACH LBT failure

2.3.4
changes to 2-step vs. 4-step RACH selection

2.3.5
early RAR window termination

2.3.6
UE Autonomous BWP switching

2.3.7
Additional PRACH transmission opportunities

Prioritization of SR triggered for LBT failure MAC CE vs. other overlapping SRs

3.3.2
LBT Failure MAC CE transmission on difference cell for failure detected on SpCell
3.3.3
CAPC of LBT failure MAC CE

3.3.4
Counting LBT Failure on a multi-subband BWP

3.3.5
Consistent UL LBT failure during HO

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

3.3.7
LBT Failure reporting during RRC Reestablishment
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6 Annex A: Already expressed views in past online or email discussion
6.1.1 Capturing indication of SFN LSBs in specs

From R2-2001918:
	Eri 03
	How the DCI including LSBs of SFN is captured in the spec (originally brought up by Nokia).


	Ask RAN1 to include the RAN1 agreement in the L1 spec. For example, in 38.213 like PDCCH validation in section 10.2. 

[OPPO]: It’s true that this SFN bits check should be captured somewhere. It seems RAN1 spec has not yet implemented it. We prefer to capture it in MAC spec. It should be noted that same way should be applied to 2-step RACH. 
[ZTE] Given the logistics (sending and LS etc) involved in asking RAN1 to implement this, we think it is simpler to just implement this in MAC. In any case, we should have a consistent implementation of this feature for 2-step RACH and NR-U as Oppo pointed out above. 

[HW] WE prefer to capture it in the RAN1 spec since RAN2 spec is agnostic to the time/frequenct location of PRACH occasion. PHY has this information and can determine based on used PRACH occasion and LSBs of SFn whether a certain response is for the UE.

[Intel] We also prefer to capture this in RAN1 specification since the contents of DCI is in L1 specification. 

[Samsung] We also prefer to capture this in RAN1 specification.

[LG] We have a same view as Intel and Samsung

[Nokia] Prefer to capture this in MAC. It does not really fit in 38.213 section 10.2. Furthermore, no matter where this is captured, it does not really require the UE to decode the PDSCH, similar to RA-RNTI matching is captured in MAC. Yet further, this is captured in 2-step RACH Running MAC CR so we should be consistent. RAN1 expects MAC to implement this – otherwise, they would have done it already.

[Ericsson] The HARQ ID and RV of a DCI are interpreted in 38.213 section 10.2 for activation/release of Type 2 CG. Something similar will be needed for LSBs of SFN, maybe in section 8.2 and 8.2A. As there is an existing framework for similar things, we prefer to reuse this. The LSBs of SFN is already captured in 38.212 v16.0.0 “7.3.1.2.1 Format 1_0” but not how the bits shall be validated. 


From online chair minutes:

For discussion with hope of quick agreement

Proposal 2
RAN to select one of:

a) RAN2 expect RAN1 to capture the validation of LSBs of SFN, received in the DCI for RAR when RAR window is extended. Add reference in 5.1.4:  

1> else if a valid (see TS 38.213 [6]) downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:

-
Send LS to RAN1 to indicate desired behaviour 

b) Validation of LSBs of SFN, received in the DCI for RAR when RAR window is extended, shall be captured in MAC. Align with the 2-step RACH solution. Add validation in 5.1.4:

1>
else if a downlink assignment has been received on the PDCCH for the RA-RNTI and it includes the two LSB bits of the SFN corresponding to the PRACH occasion used to transmit the Random Access Preamble and the received TB is successfully decoded

=>
FFS how to handle this (offline 501)

2. What RAN2 has to do and whether we do option a) or b) and what if anything we need to tell RAN1

10/32


