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1 Introduction
This is the summary report for tdocs submitted to the NR-U user plane agenda items and for offline discussion 502:

	· [AT109bis-e][502][NR-U] UP Open Issues (InterDigital, Ericsson)

Scope: 

· Identify/Summarize all remaining/identified UP issues

      Intended outcome: 

· Set of proposals to agree by email (InterDigital)

· CR capturing agreements from week1 and then week2  (Ericsson)

      Deadline for providing comments:  

· Companies input:  April 22nd
· Rapporteur proposals: April 23rd  

· CR capturing agreements: April 27th 




2 Random Access
2.1 RA counters
TS 38.321 already implements the R2 agreement “The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure”. [8, Qualcomm] however suggests reverting the agreement, with the rational that some UEs do not have the UL LBT failure detection and recovery capability (the capability is optional) and thus such UEs would benefit from an earlier RLF declaration. Even for UEs that support consistent UL LBT failure detection and recovery, a RA procedure in initial access suffers from the same issue given lbt-FailureConfiguration is not available until the UE receives the dedicated MAC configuration. Therefore there are two options:
Option 1: Make consistent UL LBT recovery a mandatory UE capability. Make it also mandatory for the NW to support it and always configure the UE. Introduce default MAC configuration (or equivalent) for LBT recovery. Introduce support of LBT recovery for Handover, RRC Setup, RRC Resume, and RRC Re-establishment. 
Option 2: Revert the previous agreement:
1> if LBT failure indication was received from lower layers for the last Random Access Preamble transmission; 2> increment PREAMBLE_TRANSMISSION_COUNTER by 1;
Question 1: Do you support reverting the agreement “The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure”? if no, do you support Option 1?
	Company
	Reply 
(y/n)
	Additional comments
added in v3: Indicate support for the preferred option

	LG
	No
	Increasing the preamble counter only after a successful LBT outcome was decided after a long discussion. It is better to keep the current specification.

Even if the UE struck in the RA procedure due to consistent LBT failures, the network would take the corresponding actions to solve/avoid the problem (e.g., switching to other shared spectrum band or sending RACH configurations with a smaller value of preambleTransMax).

This is because there may be a delay rather than the UE directly notifying the consistent LBT failure, but if the channel is overloaded, the network may recognize the channel overload without consistent LBT failure notification from the UE.  

	Qualcomm
	Yes
	As explained in R2-2002848, not incrementing this counter will literally break the NR-U system. There is no other feasible solution. The NW will not be aware that the UE is stuck at RACH or aware of the ongoing RACH attempts. The gNB can’t detect hidden nodes so it can’t predict in advance the success rates of RACH attempts. There is also no technical justification for not incrementing this counter. The power ramping counter was sufficient for the intended goal of preventing power ramping. Note that LBT failure detection and recovery was introduced as an optimization. We can’t have an optimization break a fundamental component of the system. Please be aware of the criticality of this problem. 

	Huawei
	No
	Early RLF declaration does not necessarily mean a good thing. And how to configure the threshold for RLF is up to the network configuraiotn. 

	OPPO
	No
	No intention to revert the very old agreement. If indeed there is a critical issue, we are open to discuss.

	Charter Communications
	No
	Given the small-cell deployments of NR-U, we believe the consequence for a UE that has not implemented this optional feature is minimal. Hence, we prefer to keep the old agreement.

	Lenovo
	No, but
	We also prefer to keep the old agreement. However it would be fine for us to re-discuss the issue in the context of the new aspects brought forward by Qualcomm. 

	Nokia
	No
	The NW configured preamble transmission counter taking into account the power ramping steps as well. Increasing the preamble transmission counter without power ramping might end up with the UE not being able to reach it’s maximum power hence reduce the UL coverage when LBT happens. 

We have designed the system then decide which features are mandatory to make the system work. Thus, should rather set LBT failure detection and recovery mandatory following such logic, other than return back to square one. 

	ZTE
	No
	Similar view as Nokia. Further, we think that providing LBT failure indications shall be mandatory regardless of support of configuration (i.e. we think this is independent of the decision taken at RAN2#109 pointed by QC above in our view). We don’t understand why providing the failure indications from L1 is complex since the UE anyway performs LBT!

	Spreadtrum
	No, but
	We prefer to keep the current agreement. We are also fine to discuss this issue. Maybe there are some other solutions to resolve this issue, e.g. a new timer to declare the RLF. 

	Panasonic
	No
	We think UE will not stuck with RACH procedure since it can still rely on consistent LBT failure mechanism as mentioned by LG.


2.2 Stopping ongoing RA procedure
[9, LG] proposes a specification change that is not specific to only NR-U, whereby the UE stops an ongoing RA-SR if the procedure is no longer needed due to cancelling the pending SR that triggered it. The UE determines on its own that RA-SR is no longer needed. This proposal is an alternative to the proposed addition in the draft CR of the NR-U MAC rapporteur [17, Ericsson], in which the UE cancels an ongoing RA triggered by a SR for a detected UL LBT failure on SCell upon: the UE transmitting the LBT failure MAC CE on a grant not issued during the RA, Scell deactivation, or switching BWPs on that SCell.

The intention of this proposal is to also simplify and replace the R-15 text that specifies that a UE cancels an ongoing RA triggered by SR (e.g. when no valid PUCCH is available) upon transmission of the associated BSR MAC CE. Rapporteur notes that given this proposal removes text in R-15 specifications, agreeing to this proposal requires discussion in a different session (e.g. Rel-15 CR treated in main session).
Question 2 (a): Do you support the removal of R-15 text in TS 38.321 relating to cancelling an ongoing RA triggered by SR upon inclusion of a BSR MAC CE, and replacing it with general principle of cancelling the RA when it’s no longer needed, e.g. when the SR that triggered it is cancelled?
	Company
	Reply 
(y/n)
	Additional comments

	LG
	Yes
	Stopping ongoing RA procedure by SR upon transmission of the associated with BSR MAC CE is an optional UE behavior such as “UE may stop.” We do not think that specifying the UE behavior is needed whenever a SR triggered by new MAC CE is introduced.

Thus, we need to simplify the text on stopping the ongoing RA procedure by specifying only the general principle.

	Qualcomm
	No
	Agree with the proponent that the current text is getting too long with new additions. However, this decision should not be made in NR-U session due to the impact to legacy text and other WIs and should be discussed as a general CR in the main session.

	Huawei
	No
	Need to be discussed in appropriate agendas

	OPPO
	
	We are open to simplify the description as long as it correctly captures the supposed behaviors.

	Charter Communications
	No
	This should be discussed in a wider scope than NR-U.  

	Lenovo
	No
	Agree that this shouldn’t be discussed in NR-U session, but rather in main session 

	Nokia
	No
	It is problematic for certain scenarios e.g. when BWP switching happens on SpCell.

	ZTE
	No strong view
	

	Spreadtrum
	No
	This should not be discussed in NR-U session.

	Panasonic
	No
	This is also applicable to other than NR-U. Hence we prefer to discuss in the main session.


During online discussion, the following proposal from [18] was discussed and moved to this offline discussion:
Proposal: The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for consistent LBT failure, which has no valid PUCCH resources configured, for the Serving Cell that triggered the consistent LBT failure, if: 

a) an RRC (re-)configuration for BWP switching is received for this Serving Cell; or

b) a PDCCH for BWP switching is received for this Serving Cell; or

c) this Serving Cell is an SCell that is deactivated (see clause 5.9); or

d) a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, regardless of LBT failure indication from lower layers, and the MAC PDU includes an LBT failure MAC CE that indicates consistent LBT failure for this Serving Cell.
In particular, it was mentioned that in R15 it is up to UE implementation whether to switch BWP upon reception of a PDCCH for BWP switching during an ongoing RA, and therefore it’s up to UE whether to stop an ongoing RA in such case in R15. Further, R15 TS 38.321 already captures that the UE stops an ongoing RA upon reception of reconfiguration for BWP switching for a Serving Cell during the RA. It was further pointed out though that the proposal says the UE may stop the RA in those (a,b,c,d) conditions.

Question 2 (b): Do you support that MAC may stop an ongoing RA procedure triggered by SR for UL LBT failure for a SCell (i.e. no valid PUCCH) if condition (a, b, c, or d) above are met?
	Company
	Response (Y/N)
	Additional comments

	
	a
	b
	c
	d
	

	
	
	
	
	
	


2.3 Search space group switching after BWP switching for RA
To increase chances of channel acquisition while maintaining UE power consumption, RAN1 agreed to support two groups of search space set: 

· One group with short periodicity is used to transmit DCI as soon as possible to make a COT useable immediately upon completion of LBT procedure. 

· The other group with longer period can be used to transmit DCI within gNB COT to decrease the UE PDCCH monitoring complexity and power consumption. 

[12, Huawei] points out that upon BWP switching to initiate RA, which could happen when the active BWP is not configured with PRACH or upon triggering a consistent UL LBT failure on SpCell, the PDCCH monitoring behaviour may be impacted (i.e. as to which search space group is selected and monitored). The case focused on is the one in which the UE switches BWPs for RA during a gNB acquired COT; [12] proposes to monitor the search space group with lower periodicity in the new active BWP. Rapporteur thinks it’s unclear how frequent this scenario happens though, given the COT may have terminated by the time UL LBT failure is detected or the timer RAN1 introduced would have expired by then (i.e. thus the denser SS group is monitored anyway). Further, the UE monitors common search spaces associated with RACH during the RA, which is sufficient for the completion of such RA after the BWP switch. It is also not clear if UE monitoring behaviour in terms of which search space group is monitored is visible or controlled in the MAC layer.

Question 3: Do you think RAN2 should agree that the UE should switch to a search space group with denser PDCCH occasion upon BWP switching due to initiation of RA procedure?

	Company
	Reply 
(y/n)
	Additional comments

	LG
	No
	Considering the end of WI, we do not think that this is a critical issue. This can be left to a future releases if needed.

	Qualcomm
	No
	The search space group switching is a dynamic event. The UE switching to a BWP which happens to be in group 0 at some point will unlikely provide any benefit. This will also create cross-layer (PHY-MAC) issues as MAC is not aware of the search space group at any given time.

	HW
	Yes
	

	OPPO
	No
	Not sure it’s a critical issue. Network can configure a search space belonging to both group so that the UE can monitor upon BWP switching. Or as suggested by rapporteur, it can also monitor the common search space.

	Charter Communications
	No
	Agree with the rapporteur that the LBT failure detection takes longer than a COT, hence limited benefit from this proposal. 

	Lenovo
	No 
	Agree with rapporteur’s analysis

	Nokia
	No
	

	ZTE
	No
	We agree with Qualcomm. 

	Spreadtrum
	No
	

	Panasonic
	No
	We agree with the analysis provided by Rapporteur.


2.4 Capability of 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. RAN1 is currently discussing whether gapless MsgA transmission is mandatory for all UEs in R1 email discussion [100e-NR-Rel-16-UEFeatures]. [15, Ericsson] proposes to make support for gap-less msgA transmission mandatory for all NR-U UEs. In case the capability is not mandatory, [15] further proposes how the UE behaves according to whether all configured 2-step RO-PO require gapless transmission (whether all RACH and PUSCH occasions are in the same slot or not). The following options are therefore available.
Option 1: Wait for RAN1 to conclude capability discussion

Option 2: In the even RAN1 decides gapless MsgA transmission is a capability, RAN2 agrees that a UE not capable of gap-less msgA transmission [15]:
· selects the first RO-PO that indicates the selected SSB and does not require gap-less transmission if such RO-POs are included in the 2-step configuration.
· transmits the 2-step preamble only if the 2-step configuration only includes RO-POs that require support of gap-less msgA transmission
Option 3: other, please clarify.

Question 4: which of these options do you prefer for handling gapless MsgA transmissions?
	Company
	Preferred option(s)
	Additional comments

	Qualcomm
	Option 1
	Option 2 second proposal makes sense (compatible with invalid RO-PO). However, it will be a cleaner discussion once we know the outcome of UE capability.

	Huawei
	1
	

	OPPO
	1
	We think for now we can wait for RAN1 discussion on the capability regarding gap-less MSGA transmission.

Even if the gap-less MSGA transmission is a capability, we don’t think it has impact on the MAC spec. Network is not aware of the capability when the UE do initial access, so it may configure RO-PO with gap considering there are some UEs does not support gap-less MSGA. The only negative impact for NR-U capable UEs is that it may require two independent LBT which seems not so critical.

	Charter Communications
	1
	Best to wait for RAN1 and then discuss this. 

	Lenovo
	1
	

	Nokia
	1
	

	ZTE
	1
	

	Spreadtrum
	1
	

	Panasonic
	1
	


2.5 Issues already discussed
COT sharing after MsgB transmission
Similar to signalling the LBT type/CP extension for Msg3 part of DCI scheduling RAR, [10, Huawei] proposes that the LBT type and CP extension can also be signalled to the UE part of MsgB scheduling in 2-step RA for the UE to provide HARQ feedback for MsgB within the same COT. This proposal was discussed in offline 501 last meeting, captured under section 2.3.1 in the offline discussion summary [19]. A majority of companies thought this should be handled by RAN1 and the following was summarized as a result of the discussion:
Summary of responses:

· There is minimal support (1/18) to pursue. Majority of respondents think this can be discussed in RAN1.

Consequently, the following was agreed in RAN2#109-e:

The following issues summarized in R2-2001911 are not pursued in Rel-16 (no changes to running CRs)
· 2.3.1 COT sharing after MsgB transmission


PDCCH monitoring after LBT failure of MsgA payload
[16, CMCC] has a proposal on an FFS that was already decided/removed last meeting with the following agreement [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 spec changes required)”
3 LBT related issues

3.1 Conditions for providing LBT failure indication by PHY
In RAN1’s LS [20], RAN1 requests RAN2 to provide a full list of conditions under which Layer 1 must notify higher layers about UL channel access failures, so that RAN1 can accurately update the related functionality in the RAN1 specifications. RAN1 discussed whether the notification should be subject to configuration of lbt-FailureRecoveryConfig and/or other higher layer parameters.
[7, Oppo], [3, vivo], [25, Nokia], and [22, ZTE] mention that TS 38.321 already specifies the need for such indication even when lbt-FailureRecoveryConfig is not configured. For instance, per TS 38.321, the UE MAC: 

· Starts CG timer, SR prohibit timer, or RAR window if LBT didn’t fail for the corresponding transmission.

· Increments SR counter, preamble transmission counter, or power ramping counter if LBT didn’t fail for the corresponding transmission.
· Uses the indication for HARQ process determination for multi-TTI dynamic grants

In order to respond to RAN1’s LS, it can be good to have an understanding in RAN2 whether such indication is needed even when lbt-FailureRecoveryConfig is not configured. The following options are thus possible for providing such indications by the physical layer when lbt-FailureRecoveryConfig is not configured:

Option 1: UE PHY provides LBT failure indications for all uplink transmissions (same behavior as when lbt-FailureRecoveryConfig is configured) [7, 22, and 25]
Option 2: UE PHY provides LBT failure indications only for preamble, SR, and PUSCH transmissions [3]

Option 3: UE PHY does not provide any LBT failure indication to MAC when lbt-FailureRecoveryConfig is not configured
Question 5: which option do you prefer for providing LBT failure indications by the physical layer when lbt-FailureRecoveryConfig is not configured?
	Company
	Preferred option
	Additional comments

	LG
	Option1
	According to MAC specification, at least the LBT failure indication is required for the preamble, SR, and PUSCH transmission.

Thus, Option1 or Option2 can be considered as a solution. However, from the specification point of view, the Option1 is simpler than the Option2.

	Qualcomm
	Option 2
	We should only define something in the spec if it is used for a purpose. Without LBT recovery, RACH, SR, and PUSCH are the only ones used by MAC. The specification could be simple: with LBT recovery, the indication is sent for all transmission; without LBT recovery, it is only sent for transmissions initiated by MAC.  

	Huawei
	Option1
	We have agreed on this long time ago that the UL LBT detection is based on all the UL PHY channels. Hence, if there is any uplink transmission, the LBT indications of success/failure need to be indicated to MAC.

	OPPO
	Option1
	

	Charter Communications
	Option 1
	

	Lenovo
	Option1 
	

	Nokia
	Option 1
	Possibility of option 2 can be left to UE implementation without specification impact since those are not used in MAC.

	ZTE
	Option 1
	We think the indication of LBT failures from L1 to MAC shall be mandatory for the UE and shall always be provided (this is independent of whether the UE supports the overall LBT failure framework or not). 

	Spreadtrum
	Option 1
	

	Panasonic
	Option 1
	


[7] further suggests to inform RAN1 that the LBT failure indication should be indicated per serving cell. Rapporteur thinks that MAC layer however is aware of which cell the corresponding uplink transmission is made on, and the UL LBT failure notification is applicable to all cells operating in unlicensed spectrum. Such notifications are within the UE itself.
Question 6: Do we inform RAN1 that LBT failure indication should be indicated per serving cell? 
	Company
	Reply 
(y/n)
	Additional comments

	LG
	Yes
	

	Qualcomm
	No
	The detection/recovery is per BWP so it should be per BWP. MAC is not aware of the PHY initiated transmissions so the LBT indication should have the BWP at least for those ones.

	Huawe
	No
	Same understanding as rapporteur

	OPPO
	Yes
	As can be seen from the current MAC spec, LBT_COUNTER is maintained per activated serving cell configured with lbt-FailureRecoveryConfig:

The following UE variable is used for the consistent LBT failure detection procedure:

-
LBT_COUNTER: counter for LBT failure indication which is initially set to 0.

For each activated Serving Cell configured with lbt-FailureRecoveryConfig, the MAC entity shall:

2> if LBT failure indication has been received from lower layers:

2>
start or restart the lbt-FailureDetectionTimer;

2>
increment LBT_COUNTER by 1;

If MAC entity is not aware for which serving cell the LBT failure indication from Phy is, it may have issues on how to increment the LBT_COUNTER. Thus, we think Phy may also need to indicate from which serving cell the LBT failure is.

	Charter Communications
	No
	The LBT failure indication should be, at least, per BWP.

	Lenovo
	No
	 Agree with Qualcomm that LBT detection/recovery is per BWP.

	Nokia
	No
	It is not really per cell. The failure is actually for each transmission. Nothing extra needed.

	ZTE
	No
	

	Spreadtrum
	No
	Agree with rapporteur

	Panasonic
	No
	


3.2 Capturing LBT failure indication in TS 38.321

TS 38.321 already captures the agreed impact of the LBT failure indication of uplink transmissions on related timers and counters. It is also stated that “transmitted” means the transmission didn’t fail LBT (i.e. the transmission occurred in the physical layer after successful LBT); actions tied to transmission that happen regardless of the LBT outcome are capture as “regardless of LBT failure indication from lower layers”.

[14, Nokia] suggests changing the modelling by removing “regardless of LBT failure indication from lower layers” everywhere, arguing that such approach makes the specification unclear and hard to maintain. 
Question 7: Do you support changing the modeling of capturing LBT failure indication in TS 38.321, e.g. as suggested in [14], by removing “regardless of LBT failure indication from lower layers” and not tying “transmission” to LBT success?
	Company
	Reply 
(y/n)
	Additional comments

	LG
	No
	We prefer the original text. If "regardless of LBT failure indication" presented in 8 places in the specification is removed, "LBT failure indication is not received" should be added to 11 other places in the specification. Text  proposal seems more complicated.

	Huawei
	Y
	We are Ok for this change, which takes into account the forward-compatibility of the spec. But, we also want to have a definition for what does it mean by “transmitted/tranmission”. 

	OPPO
	Y
	We’re open to update the description as long as it correctly capture the supposed behaviors.

	Lenovo
	
	We are open to discuss the Nokia proposal

	Nokia
	Yes
	This is the approach we use to write specifications.

	ZTE
	No strong view
	We think this change is not critical either way though since the current spec seems to work fine. 

	Spreadtrum
	Yes
	

	Panasonic
	Yes
	


3.3 UL LBT failure detection and recovery

RAN2 has received an LS from RAN4 [21] asking whether UL LBT failure detection and recovery is applicable or can be supported during handover, RRC re-establishment, RRC release with redirection, and PSCell addition. RAN4 further asked whether such support is dependent on UE capability.
Current version of specifications does not express explicit support UL LBT failure detection and recovery for handover, RRC Setup, Resume, and re-establishment. However, per current specifications, a RA procedure triggered by any of these procedures may trigger an UL LBT failure, e.g. if the channel is occupied at the target cell and the UE still has lbt-FailureConfiguration. As observed in [8, Qualcomm], [22, ZTE], and [24, Ericsson], LBT failure detection/recovery is only applicable per current specifications to handover and PSCell addition, but not RRC reestablishment nor RRC release with redirection as the UE does not maintain lbt-FailureConfiguration during those procedures.
For connected mode (e.g. handover), [8] suggest that enhancements to the UL LBT failure detection and recovery during those procedures can be supported. For example, enhancements may include declaring HO failure immediately after triggering an UL LBT failure, rather than switching to another BWP. [8] further proposes that enhancements for non-connected mode can be considered at a lower priority than completion of the remaining essential issues, as procedural modifications may also be needed given a RA triggered by such RRC procedures operates on the initial BWP and switching to another BWP upon failure is not feasible.
For RRC re-establishment and release, enhancements can require introducing default LBT parameters, given the UE releases LBT-FailureRecoveryConfig in those procedures. The UE uses the default MAC Cell Group configuration upon re-establishment -which may not have any LBT parameters-. [22] thus suggests introducing a default lbt-FailureConfiguration in the default MAC configuration in order to support the LBT failure detection recovery during reestablishment and during the initial access for release with redirection. [24] however suggests the legacy timer T311 is enough for handling consistent UL LBT failure for re-establishment and no spec change is needed in Rel-16. Since there is no existing timer that is started upon reception of the RRC release message, [24] proposes to Introduce a new timer to react to consistent LBT failure after RRC release with redirection; the timer starts upon reception of RRC release with redirection and stops upon entering RRC connected. Upon expiry of the new timer, the carrier frequency indicated by redirectedCarrierInfo is down prioritized. Detailed questions and discussion on the CP and RRC solutions can be discussed in the NR-U CP summary (offline discussion 501).
In summary, the following enhancements are proposed:
E1: For handover connected mode (case “a” below), declare HO failure immediately after triggering an UL LBT failure rather than switching to another BWP [8].
E2: Add a default lbt-FailureConfiguration in the default MAC configuration in order to support the LBT failure detection recovery during reestablishment and during the initial access for release with redirection (cases “b” and “c” below) [22].

E3: Introduce a new RRC timer to react to consistent LBT failure after RRC release with redirection (case “c” below); the timer starts upon reception of RRC release with redirection and stops upon entering RRC connected. Upon expiry of the new timer, the carrier frequency indicated by redirectedCarrierInfo is down prioritized. [24]

Question 8: Do you support enhancements beyond what’s already specified for UL LBT failure detection and recovery in R-16 during the following procedures:

a) Handover (e.g. at target cell)

b) RRC Setup, Resume, and re-establishment
c) RRC release with redirection
d) PSCell addition
	Company
	Response (Y/N)
	Additional comments
if “yes”, clarify what enhancement to R-16 specifications is needed

	
	a
	b
	c
	d
	

	LG
	N
	Y
	Y
	N
	The existing UL LBT failure detection/recovery is not applicable to ‘b’ and ‘c’, since the LBT-FailureRecoveryConfig in dedicated MAC configuration is not available in these scenarios. Therefore, the default configuration needs to be predefined or broadcast, e.g. via SIB1.

	Qualcomm
	Y
	N
	N
	N
	A is already supported with no changes to the spec since the UE is in Connected mode, has a valid RRC configuration, and doing a RACH attempt to send an RRC message. Other cases will require changes to the spec. It would be fine to introduce other cases if RAN2 can converge quickly on the solution; otherwise should be postponed to Rel-17 (suitable for TEI). It is also fine to postpone all cases to later releases due to the late status of the WI.

	Huawei
	N
	N
	N
	N
	

	OPPO
	N
	N
	N
	N
	

	Charter Communications
	Y
	N
	N
	N
	a-Given unavailability of other BWPs, it’s more accurate/efficient to declare HO failure

	Lenovo
	N
	N
	N
	N
	WE would prefer to postpone all cases to later releases. Seems not essential.

	Nokia
	N
	N
	N
	N
	No enhancement needed

	ZTE
	N
	Y
	Y
	N
	Clearly for HO and PSCell addition there is no need to change anything. However, RAN4 explicitly recommended that the procedure shall be applicable for all scenarios. So, we think we should not simply ignore this message. RACH is the critical channel for LBT (since CAT4 LBT is performed) and UE getting stuck in RACH procedure (especially for initial access) is not ideal. We think the solution is simple (i.e. defining the default LBT failure configuration) as proposed in [22]. 

	Spreadtrum
	N
	Y
	Y
	N
	We agree with LG.

	Panasonic
	N
	N
	N
	N
	These are not critical issues and can be discussed in the later release.


Answers to this question can be used for the reply LS to RAN2. As pointed out in [8] regarding the RAN4 question on whether this is mandatory or a UE capability, RAN2 has already agreed that UL LBT failure detection and recovery is an optional UE capability, and this can be included in the LS as well.
3.4 eLCID associated with LBT failure MAC CE

RAN2 agreed in 109-e that: 

· LCID spaces for both DL and UL MAC CEs are extended from Rel-16.
· For the selection of set1 (below 64) or set2 (above 64), the general principle is that less frequent and low priority MAC CEs should be assigned to set2, and more frequent and high priority MAC CEs (which also requires low overhead) can be assigned to set1 based on consensus. With this principle, the final decision is made by each WI discussion.
[11, Huawei] suggest assigning the LBT failure MAC CE to set1, given consistent LBT failure may be triggered frequently when the channel is busy and such MAC CE is of higher priority.

Question 9: Do you agree that set1 (below 64) is used for LBT failure MAC CE?
	Company
	Reply 
(Y/N)
	Additional comments

	LG
	No
	The UE only transmits the LBT failure MAC CE when the consistent LBT failure is triggered. However, a consistent LBT failure recovery procedure is optional. We do not think that the UE is configured frequently with consistent LBT failure recovery procedure.

Thus, the LBT failure MAC CE should be assigned to LCID Set2 (above 64).

	Qualcomm
	
	Either set is fine

	Huawei
	Yes
	If the UE operates on unlicensed spectrum, the need for this MAC CE is of higher priority and can be triggered frequently if there is frequent LBT failure. 

	OPPO
	Yes
	

	Nokia
	Yes
	

	Spreadtrum
	Yes
	

	Panasonic
	Yes
	


4 Configured grant operation

4.1 Retransmissions after failed LBT
Prioritization between initial and retransmissions

TS 38.321 already implements the R2 agreement “HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.” This however results in potentially delaying the transmission of configured grant confirmation MAC CE, as it cannot be included in the retransmission PDU. Instead, the UE can prioritize an initial transmission if the configured grant confirmation MAC CE is to be included at the next available CG occasion, i.e. after reception of DCI for CG re-activation. It is worth noting that the UE stops the configured grant timer upon receiving a reactivation DCI, though the PDU remains pending in the HARQ process buffer and thus NDI will be toggled once the HARQ processes is no longer pending. It’s not clear how considerable is this MAC CE delay though. The following options are possible:
Option 1: No changes are necessary.
Option 2: UE implementation: revert the agreement by removing “The UE shall prioritize retransmissions before initial transmissions” from TS 38.321; allow the UE implementation to select between a new transmission and retransmission. Proposed in [6, Samsung]
Option 3: Upon activation of configured grant Type2, the UE flushes the HARQ buffer of the identified HARQ process if the HARQ process is pending. Proposed in [13, LG]

Question 10: which option do you prefer for prioritization between initial and retransmissions on CG?
	Company
	Preferred option
	Additional comments

	LG
	Option3
	According to current MAC specification, even if the UE stops CG timer upon CG (re-)activation, the UE performs retransmission when the HARQ process is pending. This is because the UE only performs new transmission if the CG timer is not running and the HARQ process is not pending (highlighted in yellow below).

In other words, the transmission of the CG Confirmation MAC CE is delayed due to the retransmission of PDU in pending HARQ buffer.

The simplest way to avoid the delay of the CG confirmation MAC CE transmission is to flush the HARQ buffer of the identified HARQ process if the HARQ process is pending.

S 5.4.1 UL grant reception.

Skipped…
2>
else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:

3>
if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>
consider the NDI bit to have been toggled;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

3>
else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

	Qualcomm
	Option 1
	If the timer is stopped, it means it is not running so this is already supported by the quoted text above by LG

	Huawei
	Option2
	WE are not clear why we agree on the agreement that the UE prioritizes the retransmission over new transmission. This can be entirely left to UE implementation. 

	OPPO
	Option1 
	We believe this issue was discussed in RAN2#109e meeting and summarized in R2-2002029, and the following agreements were made:

5.
As already agreed, UE prioritizes retransmission over new transmission. No further optimizations dealing with the transmission of confirmation MAC CE will be considered.  


	Charter Communications
	Option 1
	

	Lenovo
	Option 1 
	Agree with Oppo

	Nokia 
	Option 1
	Already discussed and concluded.

	ZTE
	Option 3
	We agree with LG

	Spreadtrum
	Option 1
	No need to re-discuss this issue.

	Panasonic
	Option 1
	


Selection of a CG occasion for retransmission

After LBT failure for a transmission on a CG occasion, TS 38.321 specifies that the UE uses the next CG occasion after the expiry of the CG retransmission timer. [4, vivo] proposes to instead leave the CG occasion selection up to UE implementation, to allow the UE allowance for the PUSCH processing time. Rapporteur thinks the situation is different than that of IIoT, as in NR-U the CG retransmission timer allows time for the UE to prepare the autonomous retransmission whereas in IioT the next CG occasion can be the very next one after TB deprioritization. [4] also proposes the same proposal for PUSCH occasion selection for a multi-TTI dynamic grant. For such case the TB is already prepared.
Question 11: Do you agree to change TS 38.321 to allow the UE by implementation to select the CG occasion for retransmission of a TB that failed LBT after CG retransmission timer expiry? i.e. as opposed to selecting the first occasion after the CG retransmission timer expiry.
	Company
	Reply 
(y/n)
	Additional comments

	LG
	No
	We agree with the observation from rapporteur.

	Qualcomm
	Yes
	Retransmission timer can be as small as 2 symbols so it can be smaller than UE processing timer. Thus, we should at least allow this flexibility of UE choice of CG for that case. Another option is to always configure retransmission timers greater that Tproc,2 in 38.214; however, this will not solve the case when retransmissions is done on a different CG which can require new preparation (different MCS etc.). Vivo suggestion seems to be the one with smallest spec impact.

	Huawei
	No
	

	OPPO
	No
	

	Lenovo
	
	Not sure that we understand the point about the CG retransmission timer. However we agree with Vivo that it should be up to UE implementation to determine the CG occasion to be used for autonomous retransmission considering the PUSCH processing time restriction

	Nokia
	No
	

	ZTE
	Yes
	We are okay with the proposal

For retransmission of a TB due to LBT failure, CG retransmission timer is not started. UE may not have enough time to prepare. Hence, we agree to allow UE by implementation to select the CG occasion for retransmission.

	Spreadtrum
	Yes
	It is necessary to provide the flexibility for UE considering the processing time limitation.

	Panasonic
	No
	We agree with the analysis provided by Rapporteur.


4.2 Simultaneous NR-U and IIoT CG operation
[5, Samsung] points out that per R-16 specifications, a configured grant can be configured as one of the following:

· harq-ProcID-Offset2 (from IIoT) is configured only;

· cg-RetransmissionTimer (from NR-U) is configured only.

· Neither harq-ProcID-Offset2 nor cg-RetransmissionTimer is configured.

[5] therefore proposes to clarify that harq-ProcID-Offset2 and cg-RetransmissionTimer are not configured simultaneously in RRC, given HARQ process ID selection in NR-U is done by the UE.

Question 12: Do you agree that harq-ProcID-Offset2 and cg-RetransmissionTimer should not be configured simultaneously in RRC?
	Company
	Reply 
(y/n)
	Additional comments

	LG
	Yes
	The harq-ProcID-Offset2 is only used for deriving the HARQ process ID associated with a UL transmission in IIoT. On the other hand, the harq-ProcID-Offset2 is not needed in NR-U since the UE selects the HARQ process ID among the HARQ process IDs base on the implementation.
In NR-U, the UE is always configured with cg-RetransmissionTimer.
Thus, harq-ProcID-Offset2 and cg-RetransmissionTimer should not be configured simultaneously.

	Qualcomm
	Yes
	It is clear that HARQ process ID selection is different for NR-U and thus the IIoT one is not applicable.

	Huawei
	Yes
	

	OPPO
	Yes
	We think it’s an spec implementation issue for the harq-ProcID-Offset2. We should remove this harq-ProcID-Offset2 in ASN.1 and we found the issue is already raised there.

	Charter Communications
	Yes
	

	Lenovo
	Yes
	

	Nokia
	Yes but
	Nothing needed. It is clear in RRC harq-ProcID-Offset without the “2” suffix is for NR-U as well as cg-RetransmissionTimer can only be configured for NR-U.

	ZTE
	Yes
	If both harq-ProcID-Offset2 and cg-RetransmissionTimer are configured simultaneously, UE behavior for HARQ process ID selection will be ambiguous according to the current specification.

	Spreadtrum
	Yes
	

	Panasonic
	Yes
	


4.3 Joint de-activation of type-2 CGs

NR-U supports multiple active configured grants, including type-2. In IIoT, the following is supported for join de-activation: 


When more than one Type 2 configured grant is configured, each configured grant is activated separately using a DCI command and deactivation of Type 2 configured grants is done using a DCI command, which can either deactivate a single configured grant configuration or multiple configured grant configurations jointly
[11, Huawei] proposes extending this activation/deactivation behavior to NR-U UEs, including joint de-activation. This may require RAN1 discussion and agreements. 

Question 13: Do you support extending activation/deactivation behavior agreed for IIoT - including joint de-activation- to NR-U UEs?
	Company
	Reply 
(y/n)
	Additional comments

	LG
	y
	We are not sure the RAN1 discussion is needed. However, the principle of IIoT should be applied to NR-U for activation/deactivation of multiple active configurations.

	Qualcomm
	Y
	Assuming there is no RAN1 impact (don’t think there will be).

	Huawei
	Y
	

	OPPO
	Y
	

	Charter Communications
	Yes
	

	Lenovo
	Yes
	Seems fine to have it as long as there is no RAN1 impact.

	Nokia
	
	Should probably be brought to RAN1. No RAN2 impact.

	ZTE
	Y
	Since multiple type 2 configured grants may be configured for NR-U UEs, if ConfiguredGrantConfigIndex-r16 is not indicated for each configured grant, UE will not know which configured grant is activated/deactivated.

In addition, we note that joint deactivation for configured grant type 2 is beneficial from the perspective of reducing overhead. 

Hence, we agree to extend the activation/deactivation behavior agreed for IIOT to NR-U UEs.

	Spreadtrum
	Yes
	

	Panasonic
	Yes
	


5 Conclusion

RAN2 should discuss the above and agree to the following:

[TBA]
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