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Introduction
In the last RAN4-94e meeting, agreements were made on two fixed LTE reference configuration of 70% and 40%, MSD values of IMD2:31.9dB and IMD4:18.5dB, as well as maxNRDuty1 and maxNRDuty2 corresponding to DutyLTE1 and DutyLTE2.
The scope of this email discussion is focused on two aspects, i.e. mechanism when capability parameters are missing as well as the mechanism when the UL EN-DC scheduling exceeds the UE capability.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Finalize the solutions for two open issues summarized in the previous meeting.
· 2nd round: TBA

Topic #1: Power Class 2 UE for EN-DC (1 LTE FDD band +1 NR TDD band)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003086
	Samsung
	Proposal 1: Option 1 scheme (Using default value of maxNRDuty for two cases of LTE and NR power combination) is more suitable by comparison when capability parameters are not signalled.
Proposal 2: When the UL EN-DC scheduling exceeds the UE capability, option 1 scheme (UE should fallback to PC3) is appropriate than blind scheme.

	R4-2003388
	China Unicom
	Proposal 1: Using default value sets of maxNRDuty being 30% (case 1) and 15% (case 2) for 70% DutyLTE, and 30% (case 1) and 15% (case 2) for 40% DutyLTE when capability parameters are absent.
Proposal 2: The UE shall fallback to power class 3 when the UL EN-DC scheduling exceeds the UE capability to be consistent with TDD SA and TDD+TDD ENDC HPUE.

	R4-2003514
	CHTTL
	Proposal 1: Consider the following alternative for the maxNRDuty1, maxNRDuty2 signalling.
- The maxNRDuty2 is provided given the condition that the UE does not signal “Full_duty_supported” in the maxNRDuty1.
Proposal 2: For the PC2 FDD-TDD UE, if there will be UEs that fallback to PC3 when UL EN-DC scheduling exceeds the UE capability, consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration. If the network configuration PLTE is not larger than the upper limit, it is assumed that the UE can maintain PC2 power with up to 100% LTE UL percentage when the NR UL percentage does not exceed the capability.
	- The upper limit of the PLTE corresponding to the fixed LTE reference configuration (70%, 40%) can be (21, 19) dBm respectively

	R4-2003661
	Xiaomi
	Proposal 1: Choosing “default value”of MaxNRDuty when the field of UE capability is absent. 
Proposal 2: the approach that UE fall back to PC3 shall be followed at this stage, the blind scheme could as an enhancement or optimization for next step.

	R4-2003878
	Ericsson
	Proposal 1: when duty-cycle capabilities are absent, follow the “blind scheme” by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG.
Proposal 2: when the UL EN-DC scheduling exceeds the UE capability, the blind scheme should be followed.
Proposal 3: support for EN-DC power class 2 for FDD-TDD band combination is specified by combining the methods of NR duty-cycle reporting and reduced FDD power.

	R4-2003879
	Ericsson
	Draft CR on Introduction of EN-DC power class 2 for FDD-TDD band combinations

	R4-2003913
	OPPO
	Observation 1:   Any SAR solutions introduced in spec are optional, UE may not implement it.
Observation 2:   UE which doesn’t implement these SAR solutions, no duty cycle related report exists. Network shall not restrict UE scheduling in transmit time or power due to SAR.
Proposal 1: When capability is absent, the default value “Full_duty_supported” shall be used.

Observation 3:   UE/BS may only support the duty cycle based solution, in that case UE has no choice but to fall back to PC3.
Observation 4:   If UE and BS support both solution, the blind scheme can be used.
Proposal 2: Keep both “PC fallback” and “blind scheme” when the UL EN-DC scheduling exceeds the UE capability.

	R4-2004050
	vivo
	Observation1: HPUE schemes of LTE, NR SA and EN-DC (TDD+TDD) all use default value when UE doesn’t report capability parameters.
Observation2: “blind scheme” will introduce additional UE test points for SAR compliance if it is adopted when scheduling exceeds the UE capability.
Proposal 1: adopt option1 when capability parameters are absent i.e. using default values of maxNRDuty for two cases of LTE and NR power combination. 
Proposal 2: introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported.
Proposal 3: adopt Option1 when the UL EN-DC scheduling exceeds the UE capability in R16 WI, i.e. UE should fall back to PC3.
Proposal 4: continue discussion of “blind scheme” in R17 power class fall back optimization.

	R4-2004051
	vivo
	[Draft] LS on UE capability for PC2 inter-band EN-DC (LTE FDD+NR TDD)

	R4-2004052
	vivo
	CR for adding SAR solutions for FDD+TDD EN-DC PC2 UE

	R4-2004971 (Old Tdoc number R4-2003023)
	CMCC
	Draft CR for adding power class 2 output power requirement for DC_3A_n41A



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
There are two open issues left for Power Class 2 UE for EN-DC (1 LTE FDD band +1 NR TDD band) as summarized in WF from last meeting, i.e. mechanism when capability parameters are missing as well as the mechanism when the UL EN-DC scheduling exceeds the UE capability.
Sub-topic 1-1
Sub-topic description:
Choosing “default value” or “blind scheme” when capability parameters are absent.
Open issues and candidate options before e-meeting:
Issue 1-1: mechanism when capability parameters are missing
· Proposals
· Option 1: Using default value of maxNRDuty for two cases of LTE and NR power combination
· Option 2: Following blind scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description 
Choosing “PC fallback” or “blind scheme” when the UL EN-DC scheduling exceeds the UE capability.
Open issues and candidate options before e-meeting:
Issue 1-2: mechanism when the UL EN-DC scheduling exceeds the UE capability
· Proposals
· Option 1: UE should fallback to PC3
· Option 1-a: consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration.
· Option 2: Blind scheme should be followed
Companies are suggested to focus on the decision between option 1 and option 2 in the first round, Option 1-a is suggested to be discussed afterwards.

· Recommended WF
· TBA

0.1.1  Sub-topic 1-3
Sub-topic description 
Whether the blind scheme shall be introduced and its mechanism.
Open issues and candidate options before e-meeting:
Issue 1-3: mechanism on introducing “blind” scheme
· Proposals
· Option 1: Not to introduce “blind” scheme.
· Option 2: Introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported.
· Option 3: When capability parameters are absent.
· Option 4: Introduce the “blind” scheme as the baseline (a minimum total EN-DC power; also applies when duty-cycle capabilities are absent and in “fallback” from the duty-cycle scheme).
· Recommended WF
· TBA

0.1.2 	Sub-topic 1-4
Sub-topic description 
Minor improvement on signalling based on agreement from last meeting.
Open issues and candidate options before e-meeting:
Issue 1-4: Minor improvement on signalling
· Proposal 1: Consider the following alternative for the maxNRDuty1, maxNRDuty2 signalling.
- The maxNRDuty2 is provided given the condition that the UE does not signal “Full_duty_supported” in the maxNRDuty1.
· 
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 1-1: 
Issue 1-1: Option 2.
For TDD-TDD a duty-cycle value is default since use of duty cycle (and U/D configuration for LTE) is the only way of facilitating SAR compliance for TDD-TDD PC2
For FDD-TDD absence of duty-cycle capability should mean that dynamic duty-cycle management is not supported for an FDD-TDD combination. Duty-cycle management is not the only way for facilitating SAR compliance, the “blind” scheme uses standard EN-DC power control and can be implemented by all UEs indicating support of FDD-TDD PC2. This also means that dynamic duty-cycle management does not have to be supported by all UEs. The discussion on the optimized power-class control for HPUE (TDD) illustrate the issues associated with duty-cycle management.
Indication of duty-cycle capabilities means that duty-cycle management is supported, and that further performance enhancement can be achieved with requisite network support.

Sub topic 1-2:
Issue 1-1: Option 2.
The total EN-DC power configured with the “blind” scheme ensures that the average output power is less than or equal to 23 dBm regardless of the duty cycles on FDD and TDD with PLTE and a common U-D pattern configured. This power is > 23 dBm. Why waste EN-DC power by enforcing fallback to 23 dBm?
If a common U-D pattern is not configured, SFI used, the PLTE 23 dBm or higher or absent, then the “blind” scheme generates a total EN-DC power of 23 dBm, i.e. reduces to Option 1.
Sub topic 1-3:
Issue 1-3: Option 4.
The “blind” scheme is just standard EN-DC power control with the total EN-DC power set to a level greater than the 23 dBm level set by a FDD-TDD PC3. This level is set at configuration of EN-DC.
The baseline means that a minimum total EN-DC power level greater than 23 dBm is set by a FDD-TDD PC2. If this UE indicates duty-cycle capability the total EN-DC power can be increased further up to 26 dBm for further performance improvement. If the actual duty cycle exceeds the capability, fallback to the lower level set by the “blind” scheme should occur (see above).
The baseline also means that all UEs support a minimum EN-DC PC2 capability (which is quite significant, e.g. increase the TDD power by 4 dB and no risk of SCG dropping compared to PC3) without requiring dynamic duty cycle management in all FDD-TDD PC2 capable UEs. Moreover, this also ensures a basic performance improvement in networks with radio/baseband architectures that do not support the coordinated EUTRA-NR scheduling needed for full utilization of the duty-cycle capability.
Option 2 does not seem necessary since a duty-cycle capable UE must be able to set its total EN-DC power dynamically anyway, at least in fallback.
Actually, a “blind” scheme could also be introduced for TDD-TDD PC2 combinations.
Sub topic 1-4:
Issue 1-4: Proposal 1: agreed.
….
Others:

	vivo
	Sub topic 1-1: 
Issue 1-1: Option 1. Default value.

Sub topic 1-2:
Issue 1-2: Option1. Fall back to PC3.

Sub topic 1-3:
Issue 1-3: Prefer Option1. Can accept Option 2 as a possible compromise.

Sub topic 1-4:
Issue 1-4: Proposal 1 is agreeable.

….
Others:

	OPPO
	Issue 1-1: Option 1, and the default value should be no restriction on UE implementation, i.e. Full_duty_supported
Issue 1-2: Option 1
Issue 1-3: Option 1, and no restriction on UE implementation

	Xiaomi
	Sub topic 1-1: we prefer option1, and the default value may be different for case 1 and case2.
Sub topic 1-2: we prefer option1. 
Sub topic 1-3: we prefer option1 at this stage. Blind scheme can be introduced as enhancement for the case the reported maxNRDuty1/2 less than the maximum duty cycle uD  as specified in R4-2003879
Sub topic 1-4: No strong view on proposal 1 


	China Unicom
	Issue 1-1: Option 1, using default value of maxNRDuty when capability parameters are missing.
Issue 1-2: Option 1, UE should fallback to PC3 when the UL EN-DC scheduling exceeds the UE capability.
Issue 1-3: We prefer option 1.
Issue 1-4: Proposal 1 is agreeable.
Others: We suggest not to include “blind” scheme for FDD+TDD HPUE for the sake of WI completion progress, however “blind” scheme shall be treated as a potential enhancement for HPUE in the future.

	Qualcomm
	Issue 1-2: mechanism when the UL EN-DC scheduling exceeds the UE capability
Qualcomm prefers option 1 to fallback to PC3.  While it might be argued that fallback to PC3 is excessive, it is not expected that scheduling will exceed the capability except on rare occasion.
Issue 1-3: mechanism on introducing “blind” scheme
Option 1, but recognizing that reducing FDD power by P-max indication is already allowed by the specification.  Therefore, no new changes in the specification are required.  The change proposed by the “blind” scheme is a calculation of EN-DC total power that could be considered an optimization but not essential.  It will not facilitate SAR compliance which is the main motivation of duty cycle and power reduction restrictions in the first place. 
Issue 1-4: Minor improvement on signalling
Proposal 1 is ok.

	Samsung
	Sub-topic 1-1: 
Issue 1-1: We support option 1 given that the typical default mechanism has already been widely applied to NR SA and TDD-TDD ENDC of PC2 HPUE.
Sub-topic 1-2: 
Issue 1-2: We support option 1 since UE fallback behavior between TDD-TDD and FDD-TDD for PC2 EN-DC should be consistent as much as possible in the same release.
Sub-topic 1-3:
Issue 1-3: Support option 1 within this WI. Based on our consideration in Issue 1-1 and Issue 1-2, it is not appropriate to introduce blind scheme within the time frame of this WI. We are open to discuss the blind scheme in PC2 ENDC enhancement in future release if needed.

	CHTTL
	Issue 1-1: mechanism when capability parameters are missing
We think this issue is related to issue 1-3, if another scheme is used when capability is not provided, then probably it will be good to add a capability for it, such as the option 2 in the issue 1-3. 
Issue 1-2: mechanism when the UL EN-DC scheduling exceeds the UE capability
With consideration of the used common NR U-D patterns in the current deployment, the case when the uplink NR scheduling exceeds the capability might not be usual. So this issue is actually targeting on the LTE side. Here We provide an alternative option 1-a, to consider a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration, which can also achieve no restriction on the LTE side in some cases, but in the first round we also suggest to see whether option 2 is agreeable or not, if not then we hope to consider option 1-a afterwards. 
Issue 1-3: mechanism on introducing “blind” scheme
Actually the issue 1-1, 1-2, and 1-3 are all related to whether or how to introduce this “reduced FDD power” scheme, it is ok that companis have different views for this scheme but still we need to find a way to move forward. Given that this scheme was not the preferable one from the companies during the study item phase, we think to introduce this as the baseline needs higher majority support, so we hope we can find some compromise way, for example, option 2 or potential enhancement in the future or something.
Issue 1-4: Minor improvement on signalling
Proposal 1 is agreeable.

	T-Mobile USA
	Issue 1-1: We support Option 2. UEs that support dynamic duty cycle tracking should report capabilities, including maxNRDutyCycles.  UEs that do not report these parameters may not support dutyCycleTracking.  In addition, eNB/gNBs may not support coordinated duty cycle tracking.   The “blind scheme” proposed in R4-2003878 allows a semi-static method for operators to ensure EN-DC PC2 operation even with uncertain support for duty cycle tracking.   For example, for NR duty cycles of 25%, limiting LTE power to 21 dBm would allow full EN-DC PC2.  Since LTE takes MPR relative to 23 dBm, this is a small impact to LTE powers, but a large benefit to NR TDD power.
Issue 1-2: We prefer Option 2. We don’t think that it is necessary to fallback to PC3 as long as the average power of ≤ 23 dBm is maintained.
Issue 1-3: We prefer Option 3 or 4. 
Issue 1-4: Proposal 1 is fine. 
 
 

	Huawei
	Issue 1-1: Option 1. Use default value of maxNRDuty if the capability is absent.

Issue 1-2: Option1. UE fallbacks to PC3 when the UL EN-DC scheduling exceeds the UE capability.
Issue 1-3: Option 1. Open to have further study in future release but not in Rel-16.  
Issue 1-4: We also have the feeling that the suggestion in last meeting for treatment of Full_duty_supported may not be perfect. Alternatively, we propose to consider the following solution or we can leave the optimization to RAN2 experts.
[image: ]


	Vodafone
	Issue 1-1: Don’t see why we would not allow for Option 2 if this can allow more flexibility in maximizing link performance.
Issue 1-2: Option 2 – in order to maximize link performance in this situation.
Issue 1-3: Option 4 – not really clear what the difference is between Option 3 and 4 – Option 3 seems more of a paper restriction than something that really helps.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003879
	Company A

	
	Company B

	
	

	R4-2004052
	 Samsung: the new added “Note 6” in Table 6.2B.1.3-1 seems not necessary since “Note 5” can apply.

	
	Company B

	
	

	R4-2004971 (Old Tdoc number R4-2003023)
	Xiaomi: In our view, the MSD due to cross band isolation and 2UL intermodulation may also need to be reevaluated for the band combination 3+n41 with PC2.

	
	Qualcomm:  We agree with Xiaomi.  We think the CR is incomplete.

	
	CMCC：
For case 1 23+23dBm, We do not think there are any MSD or intermodulation issues.
For case 2 23+26dBm, MSD and intermodulation issues can be further considered based on this case.





Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1 When capability parameters are absent
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss the two options listed in 1st round.

	Sub-topic#2 When the UL EN-DC scheduling exceeds
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss the two options listed in 1st round.

	Sub-topic#3  “Blind” scheme
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
- Whether the scheme of “Reduce_FDD_power” is beneficial on top of the scheme based on reporting capability;
- The impact on supporting the "blind scheme" when the UL EN-DC scheduling exceeds the UE capability on the UE side.

	Sub-topic#4 Improvement on signalling
	Tentative agreements:
Proposal 1 is agreed. More optimizations could be left to RAN2.
Candidate options:
Recommendations for 2nd round:



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on PC2 EN-DC FDD+TDD HPUE
	China Unicom





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003879
	The discussion is still open, so this CR is not agreed at current stage

	R4-2004052
	The discussion is still open, so this CR is not agreed at current stage

	R4-2004971 (Old Tdoc number R4-2003023)
	This CR is recommended to be noted since it is considered incomplete by some companies (i.e. needs to further evaluate MSD and intermodulation issues)



Discussion on 2nd round (if applicable)

	Open issue 1
	Issue 1-1: mechanism when capability parameters are missing

	OPPO
	Option 1 (Using default value of maxNRDuty for two cases of LTE and NR power combination), and the default value should be no restriction on UE implementation, i.e. Full_duty_supported

	vivo:
	Option 1

	Samsung
	Option 1



	Open issue 2
	Issue 1-2: mechanism when the UL EN-DC scheduling exceeds the UE capability

	OPPO
	Option 1: UE should fallback to PC3

	vivo:
	Opiton 1

	Samsung
	Option 1



	Open issue 3
	Issue 1-3: Issues on “Blind” scheme
- 1-3-1: Whether the scheme of “Reduce_FDD_power” is beneficial on top of the scheme based on reporting capability;
- 1-3-2: The impact on supporting the "blind scheme" when the UL EN-DC scheduling exceeds the UE capability on the UE side.

	OPPO
	We prefer to keep clean and consistent solution for FDD-TDD HPUE as all other HPUE solutions in Rel-15 and Rel-16. This is most easy and clear way. We didn’t see much clear benefit of introducing reducing FDD power to solve SAR. One solution is enough for UE to avoid SAR issue and also easy for NW to scheduling.

	vivo
	1-3-1: It is difficult to see additional technical beefit of introducing ”Reduce_FDD_power” on top of the scheme based on reporting capability. As stated in SI outcome TR37.815, concern was raised for the resultant LTE coverage reduction, and for the applicable SAR limit compliance.
2-3-2: There is clear impact on UE side on supporting the ”blind scheme”, including extra design and testing effort for SAR compliance etc. So it should be a UE capability if having to introduce as compromise in order to move forward.

	CHTTL
	1-3-1: Some benefits can also be achieved by option 1.a, but we proposed to discuss this afterwards.
1-3-2: Since we already discuss this from the last RAN4 meetings, and as we mentioned in the first round that the ”reduced FDD power” scheme is not the preferable one during the SI, so to introduce this scheme on top of the reporting capability needs higher majority support. To make progress, if there are some unresolved concerns on supporting the "blind scheme" when the UL EN-DC scheduling exceeds the UE capability, we think we need to find some compromise.

	Samsung
	1-3-1: we can see a little benefits while there is also obvious impacts. The benefits can also be explored by option 1.a which has less impacts, and the power class optimization discussin under TEI16 is also working on it. Aligned further study is needed in Rel-17
1-3-2: the impacts are obvious and there is already many concerns in SI phase. LTE power is ”permanantly” reduced, and there will be coverage issue when UE condition changing, e.g. hand-grip to LTE antenna. On the other hand, the SAR compliance can not be absolutely guaranteed based on the princinple that the average of UL power during a radio frame does not exceed 23 dBm, so the feasiblity basis need more study. Given obvious impacts raised by companies, a consistent solution as TDD-TDD HPUE is prefered in Rel-16.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	WF R4-2005188
	[bookmark: _GoBack]This WF is agreeable.



Topic #2: Title
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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