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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

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

	R4-2009719
	China Unicom
	Observation 1: P-MPR is always available for UE to comply with SAR.
Proposal 1: The Rel-15 UE-based P-MPR should not be the only available solution for FDD+TDD ENDC PC2 UE.
Proposal 2: FDD+TDD ENDC PC2 UE should follow the mechanism of TDD+TDD ENDC PC2 to keep consistency in Rel-16, i.e. using default duty cycle values when the capability parameters are absent, and fallback to PC3 when the UL EN-DC scheduling exceeds the UE capability.
Observation 2: EN-DC Power class fallback improvement has already been discussed in previous RAN4 meetings, which can be further studied in TEI16.
Proposal 3: Using default value sets of maxNRDuty being 30% (case 1) and 15% (case 2) for 70% DutyLTE, and 60% (case 1) and 30% (case 2) for 40% DutyLTE when capability parameters are absent if duty cycle reporting mechanism is indicated supported.

	R4-2009952
	Apple
	Observation 1:	P-MPR is the allowed max output power reduction for “ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.”
Observation 1:	In the case of inter-band EN-DC between 1 LTE FDD band and 1 NR TDD band, P-MPR is the allowed max output power reduction, defined independently for each carrier, for “ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.”
Proposal 1:	In the context of the work item on PC2 for EN-DC FDD-TDD, the P-MPR method of UE compliance with SAR regulation shall be considered the baseline UE behavior.
Proposal 2:	Any enhancement of the baseline UE behavior, if deemed feasible, shall be an optional capability.
Proposal 3:	The Rel-16 work item on PC2 for EN-DC FDD-TDD can conclude considering the baseline UE behavior, if RAN4 does not converge on the feasibility of additional enhancements.

	R4-2010016
	Xiaomi
	Propose 1:  if no agreement is achieved on the traditional way, the compromise way that blind scheme could be as a UE signaling can be acceptable. When the signaling is absent, the default values of maxNRDuty shall be used.
Proposal 2: it is proposed that 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 the signalling is absent.

	R4-2010088
	China Unicom
	[bookmark: OLE_LINK10]CR to TS 38.101-3: PC2 band 3+band n78 ENDC

	R4-2010295
	Verizon, Qualcomm, Nokia, Apple
	Proposal 1: Reuse the Rel-15 UE-based (P-MPR) control as baseline for Rel-16 and ensure the PC2 HPUE in the FDD+TDD EN-DC implementation 
Proposal 2: Take operators’ P-MPR based PC2 requirements in decision of Rel-16 for deployment   
Proposal 3: Whether other possible options(s) should be studied in Rel-17 should be discussed as part of the Rel-17 RF package in RAN.

	R4-2010308
	CHTTL
	- Solution #1: still stick to the duty cycle based solution which is based on the SI conclusion
- Solution #2: if combined methods of NR duty-cycle reporting and reduced FDD power as proposed in [4] is considered, limit the supported configurable settings in the reduced FDD power scheme such as PLTE and uD in Rel.16 RAN4 specs to reduce the UE testing effort.
- (Under the solution #2) limited the supported uD to be 0.23 and 0.33.
- (Under the solution #2) limited the supported PLTE to be 18~22 dBm.

	R4-2010349
	Ericsson
	The PMPR is the baseline combined with the ”blind scheme”
· but introduce a test case to verify UE behaviour e.g. for total duty cycle less than 50% (then total power should be 26 dBm using P-MPR method)
· Fallback to the power given by the blind scheme when PLTE < 23 dBm, ensures a minimum total power level > 23 dBm in all cases, ”minimum level”
· Up to 26 dBm can be attained also with PLTE = 23 dBm but UE behaviour unclear
Downside: more complex for the UE than the ”blind” scheme alone
Duty cycle reporting optional
· revisit signaling: new fields could be specified in Rel-16, but values and method should be reconsidered
The WI can be closed even if not all signaling details are finalized

	R4-2010350
	Ericsson
	The PMPR method with the ”blind scheme” as baseline (default) 
· fall back to the blind scheme, the PMPR scheme should provide gains on top of the so-called ”blind” scheme
Duty cycle reporting optional, requires further studies, see [1]
· Finalize details as part of Rel-16 maintenance
CR in [2] with baseline, details on duty-cycle reporting FFS
The WI can be closed without completing RAN2 work, an LS to RAN2 can be sent at a later stage (if needed) as part of Rel-16 maintenance

	R4-2010351
	Ericsson
	Introduction of EN-DC power class 2 for FDD-TDD band combinations

	R4-2010769
	OPPO
	2.1 The meaning of “baseline” solution
Observation 1:   The meaning of “baseline” in SAR solution debating is ambiguous and misleading.
Observation 2:   Any SAR solutions provided in 3GPP are optional features.
Observation 3:  It is meaningless to debate which optional solution is baseline since it is up to UE implementation.
Proposal 1:        Make it common understanding that any SAR solutions provided in 3GPP are optional features.
Proposal 2:        Stop discussing which SAR solution is “baseline” and focus on the solution itself.
Observation 4:  PMPR is always the basic solution that can be used to solve SAR since LTE.
Proposal 3:        Make it common understanding that PMPR can always be used by UE no matter which alternative solution is chosen.

2.2 Behavior when capability is absent
Observation 5:  If no capability is reported, then it shall mean UE does not need any support from BS and the SAR can be solved by UE itself.
Proposal 4:       “UE-based” SAR management shall be adopted when capability parameters are absent because all SAR solutions are optional and if no support from BS is needed then no capability reporting.

2.3 Default value of duty cycle capability
Observation 6:  “Default value” is not necessary for UL duty cycle capability.
Proposal 5:       No default value is defined for UL duty cycle capability, and if UE needs restriction on the UL duty cycle to meet SAR then it should report the max UL duty cycle capability.

2.4 Value range of duty cycle capability
Observation 7:  “Full duty support” has same meaning as 100%, i.e. no restriction on UL scheduling.
Proposal 6:       “Full duty support” shall be removed from the value range of UL duty cycle capability.

	R4-2010816
	Huawei, Hisilicon
	Observation 1: SAR solutions discussed in Rel-16 EN-DC HPUE WIs are just optimization rather than the only solutions, which does not exclude UE based solution to support EN-DC HPUE. 
Observation 2: SAR solutions may not be used by the UE all the time in real scenario, while the “blind scheme” limit the average total EN-DC power always ≤ 23 dBm, which would definitely cause system performance degradation. 
Observation 3: Power class fallback improvement has already been discussed in previous RAN4 meetings, similar issue for EN-DC can be further studied in TEI16.
Proposal 1: When dutycycle capability parameters are absent, UE based SAR solution, e.g. P-MPR, can be used, and FDD-TDD EN-DC HPUE can be release independent from Rel-15 accordingly. 
Proposal 2: When the UL EN-DC scheduling exceeds the UE dutycycle capability, UE falls back to PC3, and the EN-DC power class fallback improvement can be further studied in TEI16.

	R4-2010848
	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 [6].
Proposal 5 (New): Consider P-MPR only as the last resort to solve the Rel-16 FDD-TDD ENDC HPUE fallback issue.

	R4-2010849
	vivo
	CR for adding SAR solutions for FDD+TDD EN-DC PC2 UE



Open issues summary
Three open issues are left open to be discussed in this meeting. The solution for ENDC FDD+TDD PC2 UE, the mechanism when duty cycle capability parameters are absent, and mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability.
Sub-topic 1-1
Sub-topic description: Method to finalize ENDC FDD+TDD PC2 HPUE
Open issues and candidate options before e-meeting:
Issue 1-1: Solution for ENDC FDD+TDD PC2
· Proposals
· Option 1: Duty cycle reporting solution as an optional enhancement
—With two fixed LTE reference configurations of 70% and 40%, and corresponding NR duty cycle values are
· maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% , Full_duty_supported}
·  maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% }
Note: Full_duty_supported: no restriction on uplink scheduling for both LTE and NR bands for applicability of PC2 inter-band EN-DC (FDD+TDD) requirements, i.e. SAR compliance will be fulfilled by UE based mechanisms e.g. P-MPR etc. If UE indicate maxNRDuty1= Full_duty_supported, maxNRDuty2 signaling will be overridden i.e. UE will follow Full_duty_supported capability.

· Option 2: UE-based (P-MPR) solution should be the baseline, any solution if agreed can also be included in Rel-16 specification as an optional enhancement with capability indication. 

· Option 3: The PMPR method with the “blind scheme” as baseline (default), add duty cycle reporting as optional solution on top of the baseline. 
—Fall back to the power given by the blind scheme when PLTE < 23 dBm, ensures a minimum total power level > 23 dBm in all cases; Up to 26 dBm can be attained also with PLTE = 23 dBm but UE behaviour unclear. The PMPR scheme should provide gains on top of the so-called “blind” scheme
· Option 3a: Further limit the supported configurable settings in the reduced FDD power scheme such as PLTE and uD in Rel.16 RAN4 specs to reduce the UE testing effort

· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: What to do when duty cycle capability parameters are absent? Discussion of this sub-topic depends on outcome of Sub-topic 1-1.
Open issues and candidate options before e-meeting:
Issue 1-2: Mechanism when duty cycle capability parameters are absent
· Proposals
· Option 1: Using default value as TDD-TDD ENDC case, sets of values for maxNRDuty being 30% (case 1) and 15% (case 2) for 70% DutyLTE, and 60% (case 1) and 30% (case 2) for 40% DutyLTE 
· Option 2: “UE-based” SAR management shall be adopted e.g. P-MPR.
· Option 3: The PMPR method with the “blind scheme” as baseline (default) 
· Recommended WF
· TBA

Sub-topic 1-3
Sub-topic description: What to do when the UL EN-DC scheduling exceeds the UE duty cycle capability? Discussion of this sub-topic depends on outcome of Sub-topic 1-1.
Open issues and candidate options before e-meeting:
Issue 1-3: Mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability
· Proposals
· Option 1: UE falls back to PC3 as TDD-TDD ENDC case 
· Option 2: Depend on the outcome of discussion in Sub-topic 1-1
· Recommended WF
· TBA

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

	Qualcomm
	Sub topic 1-1: We support option 2.  All companies acknowledge that regardless of whether there is any network-based approach, there is always the UE-based approach with P-MPR to enable SAR compliance.  Since there is always this approach, then any network-based approach can be regarded as an enhancement or optimization.  Based on the past 6+ months of discussion, it seems difficult to agree on a network-based approach so the proposal is to acknowledge that the baseline P-MPR is already present since Rel-15, therefore the PC2 FDD-TDD EN-DC combinations can be added to the specifications with their appropriate band-specific requirements to meet market demands without further delay.
If a network-based approach is also to be agreed as an optional (capability signaled) optimization, then we prefer the duty-cycle based method.
Sub topic 1-2:  Option 2
Sub-topic 1-3:  Option 1.  The supposition is that scheduling exceeds reported capability which itself suggests that the UE has reported a capability and supports the duty cycle based optimization.  Fallback to PC3 is consistent with the behavior for TDD-TDD and SA PC2.
….
Others:

	Verizon
	Sub topic 1-1: We support option 2. 
The UE based P-MPR solution is available for UE to facilitate protection requirement from Rel-15. The motivation to discuss other options in Rel-16 is to further enhance the requirement. But, it is not a mean we lose our base and the P-MPR is still always available. In fact, the solution has been approved to allow the max output power reduction for ensuring compliance with applicable electromagnetic energy absorption requirements. Hence, the P-MPR solution can be added to the specifications with their appropriate band-specific requirements to meet the urgent market demands without further delay.
The P-MPR solution should be a release independent from Rel-15 

Sub topic 1-2:  Option 2. 
Again, the P-MPR solution should be a release independent from Rel-15  

	Ericsson
	Our preference is the “blind” scheme because it  
· is Rel-15 EN-DC power control
· can be implemented by a Rel-15 UE (release independence)
· can be tested according to the existing 38-101-3 Rel-15 conformance tests
· does not require CG coordination for full functionality
· is actually not blind... neither is an EN-DC PC3 Rel-15
but it requires setting a UE-specific PLTE < 23 dBm. This is standard for EN-DC PC3 for making sure that the NR is not dropped when LTE attains full power with simultaneous transmission.
The scheme can be implemented in any UE supporting EN-DC PC3 (and with NR PC2). Just change the P_EN-DC threshold that is configured at EN-DC connection setup. 
Issue 1-1:
Option 3.
For this meeting we have modified our proposal to accommodate the “P-MPR solution” on top of the “blind scheme” as the default (baseline). This means that PEN-DC threshold should never fall below that set by the “blind” scheme (then the average is always < 23 dBm) but could be even higher. This means that the P-MPR solution must be at least as ‘good’ as the “blind” scheme. The fallback level is set by the “blind” scheme, one example:
for PLTE = 22 dBm and maximum TDD duty cycle uD = 25%, then PEN-DC = 25 dBm.
This behavior and minimum threshold are known to the NW, any improvement by a PMPR solution could possibly further increase the performance (a PMPR solution is proprietary with unknown behavior).
Issue 1-2
Option 3. 
The duty-cycle scheme can only be optional given the problems identified in R4-2010349.
Issue 1-3 
Option 2: with Option 3 (Issue 1-1) as the default then PEN-DC = 25 dBm is the minimum level for the example given. Why fallback to PC3? A waste of available power.
It is claimed that the “PMPR solution” has always been available. Yes, P-MPR can always be used on each CG as required (no difference from EUTRA) if triggered by e.g. proximity sensors. Regardless of EN-DC PC2 scheme. 


	CHTTL
	Issue 1-1:
Original peference on Option 1, but we are open to compromise.
So we propose option 3a in this meeting to see whether it is possible to compromise.
Regarding option 2, since the P-MPR solution is always avaliable on top of other solution, we think we should try our best to agree on a solution related to the network-based approach in this meeting.
If we decide to go with option 2 due to the network-based approach can not be converged in Rel.16, we need to decide also Rel.17 approach as a package, otherwise the discussion will keep going.

	T-Mobile USA
	Issue 1-1: We support  option 3. We think that is is important to allow PC2 even when the duty cycle is high or 100% on FDD if the FDD power is low enough.  
Issue 1-2: Option 3
Issue 1-3: Option 2 


	ZTE
	Issue 1-1: Solution for ENDC FDD+TDD PC2
Currently we support Option 1.
For P-MPR, in current 101-1 spec, P-MPRc is the allowed maximum output power reduction for
a)	ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
According to the above, the prerequisite for P-MPR is the proximity detection is available. In other words, P-MPR cannot be triggered if proximity sensor is not available. So we think P-MPR should be optional, not baseline.
Issue 1-2: Mechanism when duty cycle capability parameters are absent
Currently we support Option 1.
Issue 1-3: Mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability
Currently we support Option 1.

	Xiaomi
	Issue 1-1: Solution for ENDC FDD+TDD PC2
Option 2
P-MPR should be always allowed for UE meeting SAR issue. The other solutions which need network assistance shall be as optional enhancement
Issue 1-2: Mechanism when duty cycle capability parameters are absent
Option 1 or option 2
As the choice in issue1-1, P-MPR in option2 is the baseline approach, thus option2 is OK. As an optional enhancement which is widely used in High power UE case, the default values of maxNRDuty could be also OK for us. 
It should be noted if blind scheme is adopted, it could be only applied when PLTE is less than 23 dBm case. For PLTE no less than 23 dBm case, the default values of maxNRDuty or P-MPR may still need to be considered.
Issue 1-3: Mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability
Option 1.
This is why duty cycle capability is introduced. Even other PC2 fall back enhancement in special case (such as blind scheme when PLTE < 23 dBm) is agreed in future, it might only be as an optional enhancement.

	vivo
	Sub topic 1-1: 
Option 1 is preferred. This is actually also the outcome of preceding SI and the majority view from companies, and in line with other HPUE scheme. It is admitted that duty cycle involves some ambiguities e.g. the evaluation period, as discussed before and also in MPE context. However, this should not prevent the use of this duty cycle as a whole as a way to coordinate with network. And actually this problem would also impact the “blind scheme”, since a duty cycle uD is also used in the newly introduced calculation.
Option 2 can also be accepted. However, this would be somehow unfortunate since it basically given up all the other schemes we have discussed for a long time and back to the most fundamental way.
Option 3 is not acceptable for us, with “blind scheme” also mandatory and be part of the “baseline”, We agree that in certain cases, there could be gain for this, however, the implementation is more complicated, and any using of power more than default in fallback case is not preferred in Rel-16. Furthermore, the TDD duty cycle uD which is utilized in the equation of the scheme would also have similar problems with duty cycle based method. 
Sub topic 1-2：
Option 1 is preferred. This is in line with original proposal and all the other cases such as TDD-TDD.
Option 2 can also be acceptable, however, this would means that there would not be a default control threshold in the case, and only rely on implementation.
Option 3 is not acceptable, with the similar reason to previous sub-topic 1-1.
Sub topic 1-3：
Option 1. This is the default behavior and with the precondition of the duty cycle based scheme.


	Samsung
	Issue 1-1: Solution for ENDC FDD+TDD PC2
Option 1 is preferred as it has been discussed from SI phase and RAN4 has the result. However, given that the UE-based (P-MPR) has always been a baseline solution in RAN4, P-MPR should be the compromised way if RAN4 cannot reach a consensus on other optional solutions as Option 2.
Issue 1-2: Mechanism when duty cycle capability parameters are absent
Support Option 2 since anyway it is an optional solution.
Issue 1-3: Mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability
Prefer Option 1 as an explicit method to comply with the requirement.

	Huawei, HiSilicon
	Issue 1-1: Solution for ENDC FDD+TDD PC2
Option 1 and option 2 can be considered together. The common understanding is that dutycycle solution is an optional SAR solution, the controversial issue is when the capability is absent and when the UL scheduling exceeds the reported dutycycle, what’s the supposed UE behavior or SAR solution. 
Since the capability is introduced in Rel-16, however, the EN-DC HPUE can be release independent from Rel-15, in that sense, UE based SAR solution (e.g. P-MPR) can always be used if no capability is reported. 
We know that the dutycycle based solution is just an SAR enhancement solution, and P-MPR is used for certain SAR limited scenarios, it is noted that UE may not always work at SAR limited scenario, in such case, the output power should not be limited by the solutions specific to comply with SAR requirement. “Blind scheme” is not like other solutions, since it limits the average total output power within 23dBm if that is considered as a baseline solution, which may not be considered a SAR enhancement solution compared to the UE based solution in Rel-15.
Issue 1-2: Mechanism when duty cycle capability parameters are absent
Option 2, i.e. UE-based SAR solution can always be used. On top of that, default dutycycle can be considered as well, which is aligned with TDD-TDD EN-DC HPUE and can be considered as alternative solution. 
Issue 1-3: Mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability
Option 1. In Rel-16 we can simply consider to fall back to PC3, but as discussed in RAN plenary, some enhancement for power class fallback is expected to be further studied in Rel-17.


	OPPO
	Issue 1-1: Solution for ENDC FDD+TDD PC2
Option 2.
Issue 1-2: Mechanism when duty cycle capability parameters are absent
Option 2.
Issue 1-3: Mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability
Option 1.

	Nokia
	Sub topic 1-1: 
Firstly, whichever solution is selected, we should introduce not partial but rather completed solution. 
Secondary, we do not need to discuss what the baseline solution is. Regardless of the outcome of discussion on blind scheme and duty cycle, UE based (P-MPR) solution shall be allowed when we introduce FDD-TDD EN-DC PC2 requirements. In order to clarify this, just agree with the following as the 1st step.
At least RAN4 has one solution of UE based (P-MPR) for FDD-TDD EN-DC PC2.
In addition to the above, other solution(s) can be introduced according to the outcome of the discussion in RAN4#96-e.
Even if RAN4 cannot agree with any solutions other than UE based(P-MPR) solution, RAN4 can complete the WI.
Thirdly, option 3a proposed in R4-2010308 may be one of the ways to reduce complexity of blind scheme. For this purpose, if our understanding is correct, we do not need to limit FDD power range as mentioned in R4-2010308. If we limit available uD, the meaningful power range for FDD power is automatically determined. For instance, if uD =0.1 is selected, meaningful power for FDD is down to 22.5dBm. Then, any lower power than 22.5dBm such that 22.4, 22.3dBm, etc. is set, the total power is capped by 26dBm. Thus, if we go with this approach, better to focus on not both FDD power range and uD but rather uD only.
Sub topic 1-2:
In case this solution is selected, the most conservative parameters are set.
Option 2 is not the option we take. UE based solution is independent from duty cycle capability, though we understand that in practice, the ratio would affect when and how much P-MPR is used.
Option 3 is also not the option we take. It is better not to mix two solutions. This way makes solutions exclusive each other.
Sub topic 1-3:
We are afraid but this discussion is out of scope of this WI. It is not the way to spend time on this discussion.

	Vodafone
	Issue 1-1: Option 3. It would be preferable not to waste available power and the ‘blind scheme’ appears to have little added complexity.
Issue 1-2: Option 3
Issue 1-3: Option 2 

	Apple
	Issue 1-1: Option 2
Issue 1-2: Option 2
Issue 1-3: Our understanding is that power class fallback is defined only for the TDD-TDD case and is not applicable to FDD-TDD.

	China Unicom
	Issue 1-1: Option 1 duty cycle reporting solution should be accepted as an optional enhancement on top of P-MPR. The ‘blind scheme’ in option 3 could be considered as an optional network-based solution to control UE transmission power in LTE and NR when duty cycle capability parameters are absent.
Issue 1-2: Option 1 is preferable, as the default value sets could guarantee total PENDC of 26dBm. If duty cycle reporting solution is accepted as an optional enhancement solution. Option 1 could be accepted as an optional solution for network side.  However, UE could also adopt option 2.
Issue 1-3: Option 1 is preferable. Other power fallback enhancement methods could be studied in R17.

	AT&T
	Issue 1-1: Option 3  
Issue 1-2: Option 3
Issue 1-3: Option 2


 
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

	CR R4-2010088 (China Unicom)
	ZTE: A typo in table 7.3B.2.3.5.1-1a, 31.9dB MSD should be IMD2, not IMD4.

	
	vivo: There is some overlapping with R4-2010849 for the band combination definition. In addition, Note5 in Table 6.2B.1.3-1 was not that appropriate to be used. Itisi  introduced in TDD-TDD EN-DC WI and the scenarios were slightly different compared to FDD-TDD. In FDD-TDD case, there is case that NR can be 26dBm while the LTE is restricted to 23dBm. However, TDD-TDD WI scope had been restricted to a smaller scenario that only 23dBm LTE + 23dBm NR is included.
So a Note 6 is proposed. If the current wording is deemed not clear, ,we can also consider to revise it from “The UE is not required to support PC2 within E-UTRA cell group.” to “The UE is not supporting PC2 within E-UTRA cell group.”. A similar revision for Note 5 can also be considered later.

	
	Apple: We suggest awaiting the outcome of Issue 1-1 before considering this CR

	CR R4-2010351 (Ericsson)
	Nokia:
It seems mixing solution makes situation more complex. Also, it seems the CR says FFS for duty cycle solution while including some requirement specific to duty cycle solution. This should be avoided in principle.
<Q1>The CR is capturing a text case (It starts with “When E-UTRA and NR transmissions do not overlap”) in the bottom of the CR. It would be great if Ericsson could clarify why this requirement is specific to FDD+TDD EN-DC PC2?
<Q2>In the coversheet, 20% for LTE and 20% for NR are mentioned. Where can we get these values form this CR? Referred RMC contains such information?
<Q3> Would Ericsson elaborate the intention to add the following text for us?
“if the UE is configured with the parameter SlotFormatIndicator, uD = 1”

	
	Ericsson
Our preference was a solution based on the blind scheme only as the default, remaining solutions optional. Now we propose a compromise that accommodate the proprietary P-MPR solution. This means that the total EN-DC power can be set as 
≤ ≤ 26 dBm
where the left-hand side is the fallback minimum level set by the “blind” scheme and the upper limit set by the P-MPR solution assuming this can achieve 26 dBm for some transmissions. The behaviour (output power) of the P-MPR solution is unknown to the network, but the lower limit is known to the network.
The above also means that the PMPR solution must be at least as good as the “blind” scheme, a reasonable requirement given the complexity of the PMPR solution.
The “blind” scheme is not complex. It is not blind, the network is aware of the UE behavior, standard EN-DC power control based on sub-clause 7.6.1 of 38.213. It is tested like for the existing EN-D PC3. The complex part is the PMPR solution.
The FFS: we propose that the duty-cycle scheme is optional (no default values) given the problems identified in R4-2010349. However, we include a placeholder in the specification (further studies needed).
<A1> The P-MPR solution is blind. Therefore, we add a test case for FDD-TDD PC2 with PLTE = 23 dBm to remedy this issue to some extent. The test is only applicable to FDD-TDD PC2 (although it could equally well apply to TDD-TDD PC2).
<A2> The duty cycles 20% imply that the average power is less than 23 dBm with full power on both CGs. The 20% duty cycles follow from “with reference measurement channels as specified in [A.2.2.1.1 in [4] for QPSK with two uplink subframes scheduled per radio frame] for FDD and A.2.3.2 in [2] for TDD,”. The TDD RMC has a 20% duty cycle and by transmitting an LTE with two sub-frames per frame the LTE duty cycle becomes 20%.
<A3> The blind scheme is not designed for dynamic slot formats, then the EN-DC threshold must be changed dynamically. By setting uD = 1 the lower limit set by the “blind” scheme becomes 23 dBm regardless of the other parameters 
23 dBm ≤ ≤ 26 dBm
and we have to rely on the PMPR scheme alone.
Again, our preference is the “blind” scheme alone as the default in order to avoid added complexity. But we accommodate the PMPR solution as a compromise.


	
	Apple: We suggest awaiting the outcome of Issue 1-1 before considering this CR

	
	AT&T: We prefer the Ericsson CR.

	CR R4-2010849 (vivo)
	Ericsson: not agreed. The duty-cycle scheme can only be optional given the problems identified in R4-2010349.

	
	T-Mobile USA: Not agreed. 

	
	ZTE:  Overlap with 2010088 in Table 6.2B.1.3-1. 

	
	Apple: We suggest awaiting the outcome of Issue 1-1 before considering this CR

	
	AT&T: Not agreed.

	Draft LS R4-2009719 (China Unicom)
	Apple: We suggest awaiting the outcome of Issue 1-1 before considering this CR

	
	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
Solution for ENDC FDD+TDD PC2
	Tentative agreements:
· Duty cycle reporting solution is an optional enhancement on top of default solution. No objection in 1st round email discussion.
· UE-based (P-MPR) solution is supported since Rel-15 to comply with SAR requirements. No standardization effort is required for UE-based (P-MPR) solution. And UE-based solution (P-MPR) has no impact on network side.
· EN-DC FDD+TDD PC2 is release-independent from Rel-15.

Candidate options:
· UE-based solution (P-MPR) is the default solution, network-based solutions (both duty cycle reporting and blind scheme) are optional solutions.

Recommendations for 2nd round:
Companies are encouraged to feedback considering first-round inputs.


	Sub-topic#2
Mechanism when duty cycle capability parameters are absent
	Tentative agreements:
If UE supports duty cycle solution, UE should report duty cycle capability parameters, otherwise UE doesn’t support duty cycle reporting. 
Candidate options:
If duty cycle capability parameters are absent and any other network-based solution is not supported, UE-based solution (P-MPR) is applied.
Recommendations for 2nd round:
Companies are encouraged to feedback considering first-round inputs.

	Sub-topic#3
Mechanism when the UL EN-DC scheduling exceeds the UE duty cycle capability
	Tentative agreements:

Candidate options:
UE falls back to PC3.
Recommendations for 2nd round:
Companies are encouraged to feedback considering first-round inputs.




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

	#1
	[bookmark: _GoBack]WF on EN-DC FDD+TDD PC2 HPUE
	
Moderator (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”

	CR R4-2010088 (China Unicom)
	This CR is recommended to be revised.

	CR R4-2010351 (Ericsson)
	This CR is recommended to be revised.

	CR R4-2010849 (vivo)
	This CR is merged to R4-2010088.

	Draft LS R4-2009719 (China Unicom)
	This Draft LS will be revised according to 2nd round discussion.



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”



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

	R4-2010632
	ZTE, CMCC, Xiaomi
	CR to TS 38.101-3: PC2 band 3+band n41 ENDC

	R4-2010299
	Verizon, Nokia, Qualcomm
	TP for 38.717-11-11 (V0.0.1) to introduce PC2 power class for following combos in supporting the UE-based (P-MPR) scheme discussed in R4-2010295: Rel-16 Power Class 2 for EN-DC FDD+TDD UE.
•	DC_2_n77 
•	DC_5_n77 
•	DC_13_n77 
•	DC_66_n77



Open issues summary
The WI Power class 2 UE for FDD+TDD EN-DC includes only one example band combination (DC_3A_n78A).
The approved Rel-17 basket WI High power UE (power class 2) for EN-DC” (RP-201328) will start in Q4.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Should these two documents be discussed under the new basket WI or Power class 2 UE for FDD+TDD EN-DC WI?
· Proposals
· Option 1: New basket WI
· Option 2: Current WI (if agreed, the WID need to be revised in RAN plenary)
· 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

	Qualcomm
	Sub topic 2-1: Regardless of whichever work item these papers are treated under, the PC2 FDD-TDD EN-DC should be made release independent.  With the P-MPR as baseline, the combinations can be release independent to Rel-15 since no signaling is required.
Sub topic 2-2:
….
Others:

	Verizon 
	Verizon: 
The PC2 FDD-TDD EN-DC should be made release independent. There combos are with the P-MPR as baseline, the combinations can be release independent to Rel-15 since no signaling is required. 


	Ericsson
	Issue 2-1
Option 1: can be Basket WI. Using Option 3 under Issue 1-1 any FDD-TDD PC2 band combinations can be implemented from Rel-15. No need to revise the WID.

	CHTTL
	Issue 2-1:
Note that so far there is no TR 38.717-11-11, might be a typo? and will there be a TR for the EN-DC PC2 basket?

	T-Mobile USA
	Issue 2-1: Option 1. This belongs in the new Basket WI that will begin in Q4. 

	ZTE
	Issue 2-1:
As least, for PC2 band 3+band n41 ENDC, it should be treated under current WID. Since 3+n41 PC2 ENDC have been discussed for a long time, also the MSD values were agreed in the last meeting, which means there are no technical issues left. So it is time to include it in the spec.
For R4-2010299, the studies are not completed. Since MSD caused by intermodulation products should re-evaluated for these PC2 combination with  23+26dBm power configuration. 

	Xiaomi
	Issue 2-1: Should these two documents be discussed under the new basket WI or Power class 2 UE for FDD+TDD EN-DC WI?
We slightly prefer option 2 for DC_3-n41, since other special requirements for this band combination were already agreed in the last meeting.

	Vivo
	No strong view.
For R4-2010632, the Note 5 share the similar problem to R4-2010088 and the comments are also similar.

	Huawei, HiSilicon
	Issue 2-1
Option 1. It would be better to consider the new proposed band combinations in Rel-17 WI. EN-DC HPUE is release independent from Rel-15 thus no need to revise the WID for exceptions.

	CMCC
	Issue 2-1: Should these two documents be discussed under the new basket WI or Power class 2 UE for FDD+TDD EN-DC WI？
Option 2: Current WI (if agreed, the WID need to be revised in RAN plenary)
In several meetings this year, we have discussed 3+41 and reached MSD conclusion under this topic.
“No further comments were received in second round about the MSD values summarized in the first round, so the values in section 2.4.1 could be agreeable.”
For PC2 EN-DC 3+41, MSD issues have been completed and no additional issues need to be introduced, We suggest that the CR for 3+41 should be agreed in this RAN4 meeting.
In addition, From my understanding, there is no restriction to only one band combination in PC2 EN-DC FDD+TDD WID, it is normal case to modify WID according to the progress of WI.


	Apple
	We agree with Verizon that the PC2 FDD-TDD EN-DC feature is release independent.  The proposed TP is generally fine, but its approval is conditioned on the completion of the PC2 FDD-TDD EN-DC feature. We strongly urge RAN4 to conclude the PC2 FDD-TDD EN-DC work item with the P-MPR baseline so that these combinations can be specified. 

	China Unicom
	For R4-2010632, this contribution could be treated as option2 with MSD conclusion.
For R4-2010299, this contribution could be treated as option1 and the discussion on MSD is needed in the basket WI.

	AT&T
	Option 1. Also, need to confirm baseline decision before deciding on P-MPR aspects of R4-2010299. Prefer to use Option 3 from Issue 1-1.


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:
Combination covered in R4-2010632 has complete MSD values, this contribution could be treated in the current WI. 
Combinations covered in R4-2010299 didn’t include any corresponding band-specific requirements (i.e. MSD values), this contribution should be treated in the new basket WI starting in Q4.
Candidate options:
CR R4-2010632 needs to be revised to add note “The UE is not required to support PC2 within E-UTRA cell group. Power class support within each individual cell group is signaled separately by the UE.” under Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands).
R4-2010299 will be treated in the new basket WID starting in Q4.
Recommendations for 2nd round:
Companies are encouraged to feedback considering first-round inputs.




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”

	R4-2010632
	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”





Topic #3: NR CA PC2 for dedicated combos (CA_n2-n77 and DC_n2-n77, CA_n5-n77 and DC_n5-n77, CA_n66_n77 and DC_n66-n77)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010297
	Verizon, Qualcomm, Nokia, Apple
	TP for TR 38.717-02-01 (V0.0.1) to introduce PC2 power class for following combos in supporting the UE-based (P-MPR) scheme discussed in Rel-16 Power Class 2 for EN-DC FDD+TDD UE
· CA_n2-n77 and DC_n2-n77
· CA_n5-n77 and DC_n5-n77
· CA_n66_n77 and DC_n66-n77



Open issues summary
R4-2010297 deals with NR CA PC2 for dedicated combos (CA_n2-n77 and DC_n2-n77, CA_n5-n77 and DC_n5-n77, CA_n66_n77 and DC_n66-n77).
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1: Comments on TP
	CR/TP number
	Comments collection

	R4-2010297
	
Verizon: 
The PC2 FDD-TDD EN-DC should be made release independent. There combos are with the P-MPR as baseline, the combinations can be release independent to Rel-15 since no signaling is required.
 

	
	CHTTL: those combinations are NR CA.. not related to this WI?

	
	T-Mobile. This TP cannot be approved. There is a WI for PC2 for NR CA that was approved . This TP is leapfrogging the PC2 WI. We can’t put a PC2 combination into a generic basket TR or we could end up with PC2 band combinations in the spec before the NR-DC PC2 requirements are in the spec. We have seen that before and combinations had to be removed from the spec. We should not allow this to happen again. Proposals for NR-CA PC2 should be submitted under the proper WI.   

	
	ZTE: This TP cannot be approved. First, TR 38.717-02-01 is Rel-17 PC3 inter-band NR CA/DC TR, it cannot capture PC2 inter-band NR CA/DC. Second, as it is PC2 NR CA/DC configuration, it is not proper to discuss under PC2 ENDC configuration, and also the studies are not completed, MSD caused by intermodulation products should re-evaluated for these PC2 combination with  23+26dBm power configuration. Lastly, It should be treated in Rel-17 PC2 inter-band NR CA WID. However, the SAR issue and general RF requirements are under discussion for PC2 inter-band NR CA in thread #128.we don’t think it is ready to treat the dedicated combs in this meeting.

	
	




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:
The combinations didn’t include any band-specific requirement, and NR CA PC2 requirements haven’t been specified yet. 

Candidate options:
This contribution is noted.
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”

	R4-2010297
	To be noted.



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”






