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Introduction
This offline discussion aims to collect any additional Rel-19 MIMO MAC open issues for correction.
[Post131bis][215][MIMOevo] CR for TS 38.321 (Samsung)
Intended outcome: Update the CR and identify any additional other open issues
Deadline:  Long (Oct. 31)
Discussion
Besides the two remaining issues from RAN2#131bis listed below, please provide the description of any additional issues, proposals for potential solutions, and the corresponding TP. Other companies please provide comments/views on the issues/proposals/TPs. 
It is encouraged to list any additional issues as early as possible (by Oct. 28) so that there will be some time for other companies to review and comment.
Please also indicate non-controversial issues (e.g., editorial issues) if any. Such issues will be directly handled in the MAC rapporteur CR to be submitted to RAN2#132.
Please use the template below and fill in each block for one issue.
[Issue-1] 
[Issue description]: 
As cross-CC UEI CSI reporting is supported, i.e., PUCCH for UEIRI and PUSCH for the actual report can be on different cells. For mode-B UEI reporting, PUCCH and Type1 CG PUSCH can be configured on different cells, thus, associated with different TAGs. If the TAT (associated with a sTAG) for Type1 CG PUSCH is expired while the TAT for PUCCH is running, UE behaviour is not clear.
[Discussion]:
In RAN2#131bis, more companies prefer that UE releases the PUCCH resource. There is a concern that releasing the PUCCH resource will cause interruption to other UCIs (e.g., P/SP CSI on PUCCH, HARQ for SPS, SR) that is configured with the same PUCCH resource id. To address the concern, the condition is added, that is, if the configured PUCCH resource id is only associated to this type-1 CG PUSCH (i.e., not associated with any other UCI). However, this may only address the concern for PUCCH resource id of other UCIs that is configured by RRC.
A further concern is that releasing PUCCH resource will generally impact the UCI transmission on PUCCH. For instance, to transmit HARQ-ACK/NACK for dynamic DL scheduling, UE selects a PUCCH resource set based on the bit length of UCI, and within the selected PUCCH resource set the PUCCH resource id is dynamically indicated in DCI. Once the UE releases the PUCCH resource, it cannot be used to transmit HARQ-ACK/NACK flexibility for dynamic DL scheduling, or transmit HARQ-ACK/NACK multiplexing with other UCIs. Further offline checking with RAN1 is encouraged.
Another complication for PUCCH resource release is that in RRC the PUCCH resource is currently released per cell based on MAC layer indication of the cell. In this case, it should be released per PUCCH resource ID configured on a specific BWP ID of a specific cell.
[Proposed Solution]: 
For mode-B UEI reporting, PUCCH and Type1 CG PUSCH can be associated with different TAGs. If the TAT (associated with a sTAG) for Type1 CG PUSCH is expired while the TAT for PUCCH is running, 
Option 1 (baseline from RAN2#131bis): UE releases the PUCCH if the configured PUCCH resource id is only associated to this type-1 CG PUSCH (i.e., not associated with any other UCI).
[bookmark: _Hlk213064095]Option 2 (to avoid any impact to other UCI transmission): UE does not release the PUCCH, UE does not transmit UEIRI on the PUCCH if UEI CSI report is triggered.
Option 3: The UE does not release PUCCH and transmits UEIRI.
Please feel free to comment here or further discuss in contributions.
	Company
	Comments

	Ofinno
	Prefer Option 1 (i.e., confirm the baseline from RAN2#131 bis to be an agreement).
After discussing with our RAN1 colleagues, we think the concern in Option 2 is a rare case. 
Since Option 1 was proposed to only release the PUCCH resource specifically for mode-B UEIBR, the other PUCCH resources will not be released. In such condition, the DCI can still schedule the HARQ-ACK to be transmitted on other PUCCH resources, which works well in the legacy before introducing the UEIBR. 
The problem only occurs when the UE is configured with only one PUCCH resource to be shared by all the different types of UCIs (e.g., HARQ-ACK, P/SP CSI, SR, UEIBR, etc.). However, the maximum number of the PUCCH resources that can be configured is 128 per PUCCH group. Although there is no restriction on the NW implementation, it doesn’t make sense that the NW configures only one PUCCH resource for all the different types of the UCIs, since this will cause lots of collisions. Moreover, based on the current TS 38.214, if the number of event instances reaches the eventInstanceCount, the UE should keep transmitting UEIRI on PUCCH until the counter is reset, this will result more collisions if the PUCCH resource for UEIRI is configured to be shared with other UCIs. RAN1 has also agreed the dropping rule that LRR > UEIRI > SR, there will be many dropped UCIs in such configuration.

	Sharp
	Option 2 is preferred to avoid the possible impact to other UCI transmission

	Nokia
	We prefer option 1. I would say it is not a reasonable network configuration to share a single PUCCH resource between the UEIRI and either the legacy CSI report or HARQ feedback. However, to resolve the concern on shared single PUCCH resource between the UEIRI and either the legacy CSI report or HARQ, suggested wording is:
For mode-B UEI reporting, PUCCH and Type1 CG PUSCH can be associated with different TAGs. If the TAT (associated with a sTAG) for Type1 CG PUSCH is expired while the TAT for PUCCH is running, UE releases the PUCCH for mode-B UEI reporting if the PUCCH is only associated to mode-B UEI reporting (i.e., to this type-1 CG PUSCH and not associated with any other UCI).

	LGE
	We prefer Option 2. If RAN2 goes with Option 1, RAN2 needs to resolve many issues that mentioned above. We don’t want to further discuss this late stage and nothing is broken with Option 2.

	Samsung
	Strong concern with Option 1 after internally checking with RAN1 due to the potential impact on UCI on PUCCH as explained above. 
What’s more, Option 1 will cause additional complexity to both the UE and the NW. 
From UE perspective, it is strongly concerned how to check “this PUCCH is not associated with any other UCI”. HARQ-ACK/NACK for dynamic DL scheduling is scheduled by DCI which is invisible to MAC since there is no indication between MAC and PHY regarding the DCI scheduling of HARQ-ACK/NACK.
From NW perspective, in legacy, regardless how many PUCCH resource is configured on a serving cell, once TAT is expired for this cell, all PUCCH resources are leased, NW will not schedule any UL transmission on this cell. However, in the case of Option 1, in order to check whether a HARQ-ACK/NACK can be scheduled on a PUCCH resource on a serving cell with TAT still running, NW has to check the TAT of another TAG for a different cell, this is the additional NW complexity compared to legacy.
We cannot accept Option 1 after more consideration on these issues. 
Option 2 is ok with nothing broken.

	ASUSTeK
	We think both Option 1 and Option 2 can work. On one hand, It’d be a more reasonable configuration to have separate PUCCH resources for different UCI usage, and Option 1 provides a condition check so that the UE avoids affecting other UCIs when releasing UEIRI resources. Regarding the collision between HARQ-ACK and UEIRI, the UE can decide not to release the UEIRI resource if the pucch-resource is configured in one of the resourceLists in PUCCH-ResourceSet. On the other hand, if companies have strong concern on increasing NW complexity and UCI impact, then from a UE point of view we’d prefer to at least not transmit the UEIRI to avoid unnecessary UCI collision and power consumption, and so Option 2 is also acceptable to us.  


	Huawei, HiSilicon
	In our view, Option 1 and Option 2 are an optimization for a corner case, so we prefer Option 3: normal UE behaviour.
We can accept Option 2, but not Option 1 (because of the impact to HARQ feedback), and we don't want to specify a more complicated optimization to release PUCCH only if it cannot be used for HARQ feedback.



Summary: 
As commented, two companies cannot accept Option 1 due to strong concern on the following points: 
· The potential impact on other UCI (e.g., HARQ feedback), though some companies insist such impact can be avoided by NW. 
· From UE perspective, how to check “this PUCCH is not associated with any other UCI” is not clear. HARQ-ACK/NACK for dynamic DL scheduling is scheduled by DCI and the assigned the PUCCH resource is invisible to MAC since there is no indication between MAC and PHY regarding the DCI scheduling of HARQ-ACK/NACK.
· From NW perspective, to check whether a HARQ-ACK/NACK can be scheduled on a PUCCH resource on a serving cell with TAT still running, NW has to check the TAT of another TAG for a different cell on which the type-1 CG is configured. This is new complexity compared to legacy.

Option 1 is removed. Option 2 seems acceptable based on comments so far. Option 3 (UE does not release PUCCH and transmits UEIRI) is raised again by one company. It was proposed and discussed in the last meeting but seems lack of support. It can be considered again if there is majority support based on contribution, but not listed here due to lack of support. 
Proposal 1: For mode-B UEI reporting, PUCCH and Type1 CG PUSCH can be associated with different TAGs. If the TAT (associated with a sTAG) for Type1 CG PUSCH is expired while the TAT for PUCCH is running, 
Option 2: UE does not release the PUCCH, UE does not transmit UEIRI on the PUCCH if UEI CSI report is triggered.

[Issue-2] 
[Issue Description]: 
When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time between transmsision of a UEIRI and receiving a PDCCH scheduling PUSCH for mode-A UEI CSI report:
…
-	a PDCCH scheduling a mode-A UE-initiated CSI report on PUSCH has not been received after transmitting UE Initiated Report Indication on PUCCH (as specified in TS 38.214 [7]).

If PDCCH for CSI report is never received (either the PDCCH is not scheduled by NW after the NW receives the UEIRI or the NW fails to receive the UEIRI on PUCCH), the UE will have to keep staying in DRX active time due to the condition being always met, causing unnecessary power consumption.
[Proposed Solution]: 
For DRX, after transmitting UEIRI on PUCCH:
Option 1: UE stays in active time until receiving PDCCH scheduling. Keep the current MAC spec.
Option 2: UE stays in active time until the next PUCCH resource occasion. Update MAC spec.
[Discussion]:
In RAN2#131bis, the concern for Option 1 is that UE will be stuck in DRX active time if fallback mechanism (e.g., BFD/BFR/RLF) is not triggered. For instance, the current beam may recover quickly after UEIRI transmission which will not trigger BFD/BFR/RLF, but it can be rare to miss UEIRI in this case since the UEI event configuration should ensure there is no issue to use the current beam to transmit/receive UEIRI regardless of DRX. As mentioned in another example, UE cannot transmit UEIRI again for a new triggered report if PUCCH is released due to TAT expired, but this will not prevent BFD/BFR/RLF, and this is not a specific concern for UEI CSI reporting in DRX.
The concern for Option 2 is that if the PUCCH periodicity is configured to be small, there may not be enough time for NW to transmit PDCCH or UE to receive PDCCH before the next PUCCH occasion, which makes UE enter DRX inactive time without transmitting the report on PUSCH. 
One discussion point in RAN2#131bis is that according to the current TS 38.214, 
	5.2.1.5.4.1	UE Initiated CSI reporting 
For a UE configured with a CSI-ReportConfig with eventType for periodic reference signals with the same periodicity configured by the newBeamResourceSet, without eventDetectionTimeWindowLength, and with dl-OrJointTCI-StateList, when an event instance is determined (as described in the following clauses), 
-	for a reference signal configured by the newBeamResourceSet, if eventType is set to ‘event2’ or ‘event7’, or
-	for the reference signal in the indicated TCI state or the SS/PBCH block which is QCLed with the reference signal in the indicated TCI state, if eventType is set to ‘event1’,
the UE transmits UEIRI on a PUCCH format 0 or format 1 in the PUCCH resource (in the CC provided by pucchCell, if configured, in the CSI-ReportConfig) configured by PUCCHResource in the CSI-ReportConfig.
For a UE configured with a CSI-ReportConfig with eventType for periodic reference signals with the same periodicity configured by the newBeamResourceSet, with eventDetectionTimeWindowLength, and with dl-OrJointTCI-StateList, when an event instance is determined (as described in the following clauses), 
-	for a reference signal configured by the newBeamResourceSet, if eventType is set to ‘event2’ or ‘event7’, or
-	for the reference signal in the indicated TCI state or the SS/PBCH block which is QCLed with the reference signal in the indicated TCI state, if eventType is set to ‘event1’,
the UE 
-	starts a timer for such reference signal from the initial value equal to the time window length provided by eventDetectionTimeWindowLength and sets the counter to 1, if the timer for such reference signal is not running; or 
-	increments the counter for such reference signal by 1, if the timer for such reference signal is running.
If the number of event instances determined by the counter for such reference signal is greater than or equal to eventInstanceCount, the UE transmits UEIRI on a PUCCH format 0 or format 1 in the PUCCH resource (in the CC provided by pucchCell, if configured, in the CSI-ReportConfig) configured by PUCCHResource in the CSI-ReportConfig.
…



for a triggered UEI report, it is not clear whether UE transmits only one UEIRI on a PUCCH occasion or transmits multiple UEIRIs on multiple PUCCH occasions (continuously or not). One interpretation is up to UE implementation. Further offline checking with RAN1 on the exact UE behavior is encouraged.
If UE transmits UEIRI only once or transmits multiple UEIRIs on non-consecutive PUCCH occasions for a triggered report, the short time to the next PUCCH occasion may prevent UE receiving PDCCH, so that UE may go to inactive time for power saving without transmitting the PUSCH, which can work from UE power saving perspective, while the NW may still monitor the scheduled DG to receive mode-A report. From NW perspective, to avoid such an issue, NW can configure a proper PUCCH periodicity (e.g., based on TA, processing time, etc).
If UE continuously transmits UEIRIs on PUCCH occasions for a triggered report, after each UEIRI transmission, the DRX active time will be prolonged to the next PUCCH occasion until UE receives the PDCCH, thus, no issue for Option 2. For this case, there should be no need to change the current specification, which is actually more precise on the active time ending point. 

Please feel free to comment here or further discuss in contributions.
	Company
	Comments

	Ofinno
	Prefer Option 2. 
Our RAN1 colleague consulted with the RAN1 feature lead of UEIBR, and the RAN1 feature lead confirmed that the interpretation of the TS 38.214 behavior is that the UE can keep transmitting the UEIRIs on PUCCH occasions as long as the condition is still satisfied. Based on this understanding, the UE can prolong the DRX active time by keep retransmitting the UEIRI, we believe there is no issue on Option 2 even if the PUCCH periodicity is very short. Given that Option 2 can resolve the issue of Option 1 for unnecessary power consumption, Option 2 would be better.

	Sharp
	Option 1 is preferred considering no spec impact and it could rely on the NW to end the Active time by scheduling.

	Nokia
	Option 2 with the understanding that UE continuously transmits UEIRIs on PUCCH occasions for a triggered report (If the number of event instances determined by the counter for such reference signal is greater than or equal to eventInstanceCount), and after each UEIRI transmission, the DRX active time will be prolonged to the next PUCCH occasion. 
If in between two PUCCH resources, eventInstanceCount is reset, then UE will not sent any PUCCH in the coming opportunity, and hence will not receive the PDCCH for Mode A. This could result that UE stays in active forever. Hence change in MAC is needed to capture this scenario. 

	LGE
	No strong view, but we slightly prefer Option 2. This is because we think that missing UEIRI is not rare case, similar to SR on PUCCH and RAN2 needs to consider all possible case.

	Samsung
	As checked with RAN1, UE can transmit multiple UEIRIs (either continuously or not), while can also transmit only one UEIRI. There is no restriction on how UE transmits the UEIRI(s) since the specification does not specify this exactly. There is no guarantee that all UE are implemented in the way to continuously transmit multiple UEIRIs. 
Option 1 is preferred, but we understand the importance of UE power saving in DRX so Option 2 is acceptable. 
However, for Option 2 we have to take into account of the different possible UE implementations, so we suggest:
“For DRX, after transmitting UEIRI on PUCCH, UE stays in active time until the next PUCCH resource occasion or until receiving PDCCH scheduling whichever comes the first.”

	ASUSTeK
	Option 2 is preferred and Samsung’s TP suggestion is ok to us. We’d like to clarify that the intention of Option 2 is not to overwrite the current DRX active time condition on checking the PDCCH scheduling mode-A CSI report but to provide an ending condition for cases where PDCCH is not received (e.g., when indicated TCI state is updated, counter for triggering UEI beam report is reset, or PUCCH is not received by NW and the NW does not schedule PDCCH for CSI reporting).

	Huawei, HiSilicon
	We need to know RAN1's understanding on whether the UE is required to continuously transmit UEIRI until it receives the PDCCH for reporting or not.
If the UE is required to continuously transmit UEIRI, we prefer no change.
If the UE is not required to continuously transmit UEIRI, we prefer option 2 but the wording from Samsung seems to say "any PDCCH scheduling regardless of for what".
In our understanding, it could be specified as:
[bookmark: _Hlk213069000]When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-  a UE Initiated Report Indication on PUCCH (as specified in TS 38.214 [7]) for a mode-A CSI report was transmitted, a PDCCH scheduling the corresponding report was not received and the next occasion to transmit a UE Initiated Report Indication on PUCCH for the same mode-A CSI report has not come yet;



Summary: 
Based on comments so far, Option 2 seems acceptable for UE power saving in DRX, but needs to take into account the possible different UE implementations on whether continuously transmitting UEIRIs for a triggered UEI CSI report.
Based on the current specification and suggested wording, 
Proposal 2: For DRX, after transmitting UEIRI on PUCCH, UE stays in active time until receiving PDCCH scheduling the mode-A UEI CSI report on PUSCH or until the next PUCCH occasion for UEIRI, whichever comes the first. 

TP baseline:
When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
after transmitting UE Initiated Report Indication on PUCCH (as specified in TS 38.214 [7]), a PDCCH scheduling a mode-A UE-initiated CSI report on PUSCH has not been received and the next PUCCH occasion to transmit UE Initiated Report Indication has not come. 

[Issue-3] [Ofinno]
[Issue description]: 
In legacy, during an activated measurement gap, the UE cannot perform the transmission of “SR” and “CSI” (as highlighted below). 
For mode-A:
· The mode-A UEIRI on PUCCH serves a function analogous to that of “SR”, so the UE should also not transmit mode-A UEIRI during an activated measurement gap. 
· The mode-A UE-initiated CSI reporting during an activated measurement gap has been covered by the legacy “CSI”. No further change is needed.
For mode-B:
· Same as mode-A, during an activated measurement gap, the UE shall also not transmit the mode-B UEIRI and the mode-B UE-initiated CSI report.
· Following the same principle as the DRX active time condition that has been agreed/captured for mode-B (i.e., UE shall not transmit UE Initiated Report Indication on PUCCH and the associated mode-B UE-initiated CSI report on PUSCH in this DRX group if the PUCCH or the PUSCH resource would not be in Active Time)  the UE shall not transmit UE Initiated Report Indication on PUCCH and the associated mode-B UE-initiated CSI report on PUSCH if the PUCCH or the PUSCH resource would be during an activated measurement gap. (The TP is similar to DRX active time condition).
[Proposal and TP]: 
Proposal: During an activated measurement gap:
· UE shall not perform the transmission of UE Initiated Report Indication for mode-A UE-initiated CSI reporting; and
· UE shall not perform the transmission of UE Initiated Report Indication on PUCCH and the associated mode-B UE-initiated CSI report on PUSCH if the PUCCH or the PUSCH resource would be during an activated measurement gap.
	TP on TS 38.321 
[bookmark: _Toc46490345][bookmark: _Toc52752040][bookmark: _Toc52796502][bookmark: _Toc210509121]5.14     Handling of measurement gaps
During an activated measurement gap that has not been cancelled (as specified in clause 10.6 in TS 38.213 [6]), the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:
1>	not perform the transmission of HARQ feedback, SR, and CSI, and UE Initiated Report Indication for mode-A UE-initiated CSI reporting;
1>	not perform the transmission of UE Initiated Report Indication on PUCCH and the associated mode-B UE-initiated CSI report on PUSCH if the PUCCH or the PUSCH resource would be during an activated measurement gap;
1>	not report SRS;
1>	not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;
1>	if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running, or if there is an ongoing RACH-less LTM cell switch, or if there is an ongoing RACH-less handover:
2>	monitor the PDCCH as specified in clauses 5.1.4, 5.1.4a, 5.1.5, and 5.7.
1>	else:
2>	not monitor the PDCCH;
2>	not receive on DL-SCH.
NOTE:	The MAC entity does not consider there is a measurement gap occasion if it is activated but cancelled.



[Discussion]:
	Company
	Comments

	Nokia
	Ok 

	LGE
	OK

	Samsung
	Since RAN1 considers the UEI CSI as a type of CSI, the current “CSI” already covers UE-initiated CSI reporting which includes the first step of UEIRI on PUCCH and the second step of UCI on PUSCH. 
So, in our understanding, the current UE behavior “not perform transmission of CSI” is clear that in an active measurement gap UE does not transmit mode-A UEI CSI and mode-B UEI CSI if either step is within the measurement gap. Not sure any change is needed. Would like to hear more views.
[Ofinno] in our understanding, the “CSI” cannot cover the first step of UEIRI on PUCCH. From PHY perspective, TS 38.213 clearly specifies that the CSI and the UEIRI are different UCI types. Moreover, from MAC perspective, we did specify two different behaviors for reporting CSI and transmitting PUCCH in many places (e.g., under activated BWP, there are two bullets, one for reporting CSI; and the other for transmitting PUCCH). That’s also why we have defined two different terminologies for the two steps in the spec, i.e., (1) UEIRI on PUCCH and (2) UE-initiated CSI reporting, instead of simply using one term (e.g., UE-initiated CSI) to cover both steps. In this understanding, we believe the first step of UEIRI on PUCCH is not covered by the current spec “CSI” and should be specified clearly.
For mode-B, no matter whether the current spec can cover both steps, it does not cover the case that the PUCCH is not within a measurement gap while the PUSCH is within a measurement gap. Because these two steps are independently considered, if there is no change, the UE will only determine whether to transmit PUCCH based on whether the PUCCH is within a measurement gap without considering whether the following PUSCH is within a measurement gap or not. 

	Huawei, HiSilicon
	Ok

	
	

	
	



Summary: 
In legacy, during an activated measurement gap, the UE cannot perform the transmission of “SR” and “CSI”. Following this behavior, clarification on UEI CSI is proposed.
Proposal 3: During an activated measurement gap:
-	UE shall not perform the transmission of UE Initiated Report Indication for mode-A UE-initiated CSI reporting; and
-	UE shall not perform the transmission of UE Initiated Report Indication on PUCCH and the associated mode-B UE-initiated CSI report on PUSCH if the PUCCH or the PUSCH resource would be during an activated measurement gap.

[Issue-4] [Company]
[Issue description]: 
If a mode-A or mode-B UE-initiated report is configured in an SCell that is deactivated, but has PUCCH resources for UEIRI on another cell (PCell or PUCCH SCell) that are valid (TA not expired), what should the UE behaviour be?
[Proposal and TP]: 
No specification changes i.e., the UE still transmits UEIRI normally.
[Discussion]:
	Company
	Comments

	Huawei, HiSilicon
	Based on the discussion of Issue 1, we think this is a rare case, so we should not do any optimization for it i.e., the UE just transmits the UEIRI normally.
We have the same view about Issue 1: we don't need to specify that the UE releases anything or does not transmit anything.

	
	

	
	

	
	

	
	

	
	



Summary: 
The proposed issue here has been covered in the last meeting’s agreement: 
=> If the BWP/SCell carrying the Mode-B CG PUSCH is deactivated, the UE shall not transmit the UEI Report Indication on PUCCH.
And it is captured in the reviewed CR for SCell deactivation, while the wording can be further polished.
[image: ]
Although this is an optimization, there should be no need to discuss this again. Don’t expect contribution on this unless there is a very strong technical concern to adopt this.  

Conclusions
The following open issues are listed with proposals.
…
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1> if the SCell is deactivated:
2> not transmit SRS on the SCell;
2> not report CSI for the SCell;
2> not log CSI for the SCell;
2> not transmit on UL-SCH on the SCell;
2> not transmit on RACH on the SCell;
2> not monitor the PDCCH on the SCell;
2> not monitor the PDCCH for the SCell;
2> not transmit PUCCH on the SCell;

2> if the configured grant Type 1 included in a CSI-ReportConfig for mode-B UE-initiated CSI reporting is
configured on the SCell:

3> not transmit UE Initiated Report Indication on PUCCH for this CSI-ReportConfig.





