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This document summarizes contributions submitted to RAN1#99 on AI 7.2.13.1 to facilitate progress on uplink power control for NN-DC. 
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[bookmark: _Toc25070361]2. On Semi-Static Power Sharing Operation
[bookmark: _Toc25070362]2.1 On Semi-Static Power Sharing 
The following was agreed in RAN1 #98 meeting for semi-static power sharing operation for NR-NR DC [1]: 
	Agreements:
· Considering the following two alternatives for semi-static power sharing with + 
· Alt.1: For the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping with UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 
· Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand   to be up to 


In RAN1 #98bis meeting, it was further agreed for semi-static power sharing operation [2]: 
	Agreements:
· Adopt Alt.1-2 and Alt.2 for semi-static power sharing for NR-NR DC.
· Alt.1-2 is only subject to configured maximum transmission power defined by RAN4 
· Configuration between Alt.1-2 and Alt.2 is supported.
· FFS: add more clarification
· FFS: applied for synchronous DC only or applied for both synchronous and asynchronous DC (which may be the same or different for Alt.1-2 and Alt. 2)    

Agreements:
For semi-static power sharing for NR-NR DC
· Virtual PHR for active CCs of another CG



[bookmark: _Toc25070363]Issue 1: Synchronous and asynchronous DC scenarios for Alt. 2
One of remaining issues is applicable deployment scenario for semi-static power sharing operations. The proposals from different companies for Alt.2 can be summarized in the following table. 
Table 1: Summary of companies views on applicable DC deployment scenarios of Alt.2
	Category 
	No. companies
	Companies

	Alt.1: Synchronous DC only
	
	

	Alt.2: Both synchronous and asynchronous DC
	6
	OPPO, CATT, Intel, Ericsson, Apple, Samsung


It is apparent that applying semi-static power sharing Alt.2 to both synchronous and asynchronous DC scenarios is supported for majority companies and the following was therefore proposed:  
[Agreement]: 
· Alt.2 of semi-static power sharing can be configured for both synchronous and asynchronous DC scenarios. 

[bookmark: _Toc25070364]Issue 2: Synchronous and asynchronous DC scenarios for Alt. 1-2
Table 2: Summary of companies views on applicable DC deployment scenarios of Alt.1-2
	Category 
	No. companies
	Companies

	Alt.1: Synchronous DC only
	6
	OPPO, Intel, Ericsson, MTK, Huawei, HiSilicon 

	Alt.2: Both synchronous and asynchronous DC
	4
	vivo, CATT, Samsung, ZTE (if UE supports determining the time offset between MCG and SCG e.g. based on UE capability sftd-MeasPSCell)



Another relevant FFS aspect for Alt.1-2 is the need to add the following clarification: 
	It is up to UE to determine whether the overlapping with UL transmission on the SCG is possible, if/when factors other than the TDD UL-DL configurations of the serving cells in the SCG (e.g., timing difference, drift) need to be taken into account.


Only 4 companies show their positions on this issue, which were summarized in Table 3 below. The justification provided in contribution, e.g. [14] to add this clarification is that, for both synchronous and asynchronous cases, the actual overlapping transmission directions across CG cannot purely rely on semi-static UL/DL configurations, instead also accounting for the TA differences and drift. For Alt.1-2, UE should not be required to take into account these dynamic factors to determine the overlapping transmission(s). 
Table 3: Summary of companies views on adding clarification sentence for Alt.1-2
	Category 
	No. companies
	Companies

	Yes
	4
	Qualcomm, vivo, Apple, Samsung, MTK, 

	No
	
	



Companies are encouraged to provide more inputs/comments on applicable DC scenario for Alt.1-2 and the need to add clarification sentence for it: 
	Companies 
	Views

	
	

	
	



[Agreement #1]: 
· Alt.1-2 of semi-static power sharing can be configured for synchronous DC scenario only. 
· It is up to UE to determine whether the overlapping with UL transmission on the SCG is possible, if/when factors other than the TDD UL-DL configurations of the serving cells in the SCG (e.g., timing difference, drift) need to be taken into account.

[bookmark: _Toc25070365]Issue 3: Slot-level vs. symbol-level overlapping determination
One discussion point that was raised in last meeting in [3] and remains open is the checking duration for Alt.1-2. Two alternatives were identified in the feature leader summary of RAN1 #98bis meeting [4]:  
· Alt.1: On a symbol-level. 
· Alt.2: On a per uplink transmission level. 
Referring to Alt.1 above, “for the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapped symbols of all serving cells of SCG”. In accordance to the text highlighted, UE applies  and  only if all overlapping symbols with the uplink transmission are DL on the other CG. In other words, the overlapping is determined on a per uplink transmission occasion level. This was further illustrated in FIG.1 and its description in [17]. As a consequence, the transmission power is constant across symbols within any transmission occasion.
Table 4 summarized companies views shown in RAN1 #98bis and 99 meetings on this aspect: 
Table 4: Summary of companies views on checking duration for Alt.1-2 operation
	Category
	No. companies
	Companies 

	Alt.1: On a symbol-level.
	
	

	Alt.2: On a per uplink transmission level.
	8
	OPPO, ZTE, Apple, Qualcomm, vivo, Motorola Mobility, Lenovo, Samsung


Alt.2 is clearly majority companies view and hence feature leader tends to add one conclusion to clarify this aspect: 
One relevant discussion point was brought up in [7] and needs to at least reach a common understanding in RAN1 such that this feature can be correctly implemented into specification. FIG.2 is the interesting scenario copied from [7]: 
[image: ]
Figure1. Overlapping determination for NR-NR DC.
As depicted in FIG.1 above, there are two overlapping transmissions in MCG and another in SCG. More specifically, UL transmission 1 in MCG is overlapping with D and X symbol in SCG, while UL transmission 2 is overlapping with the D symbols only. Following the agreed Alt.1-2 rule and assuming maximum transmission power is determined on a per transmission basis, different maximum transmission powers may be determined as follows: 
· The maximum transmission power for transmission 1 is PMCG since it overlaps with X symbol; 
· The maximum transmission power for transmission 2 is PTotal since it only overlaps with D symbol. 
Different options can be considered to move forward on this issue. One option (Opt.1) was brought up in RAN1 #98 meeting, in which Alt.1-2 is clarified that the overlapping transmissions are treated as a whole to determine whether overlapping with downlink transmission of the other CG. With Opt.1, the maximum transmission power in the first two symbols of transmission 1 and 2 of MCG would be PMCG. On potential drawback is that it requires sort of ‘look-ahead’ operation when the starting symbol of overlapping transmission are not aligned but two transmissions are still partially overlapped. 
On the other hand, Alt.1-2 works well even without any new agreement. It can be discussed regarding whether needs to capture a common understanding on Alt.1-2 that different maximum transmission powers may be determined for different symbols of a single UL transmission (e.g. first 2 symbols vs. last 2 symbols of UL transmission 1 in FIG.1) and potentially causes phase discontinuity problem. 
Companies views/comments on the UE behaviour in case of FIG.1, if any, can be provided in the following Table: 
	Companies 
	Views

	Samsung
	Consideration of transmissions per CG (not per cell) is assumed when determining direction non/overlapping with the other CG.

	
	



[Offline consensus #2]: Make the following modification to the previous agreement:  
	· Alt.1: For the uplink transmission occasion in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping for any ongoing uplink transmission(s) and UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 



[bookmark: _Toc25070366]2.2 On Details of Dynamic Power Sharing 
In the RAN1 #98bis meeting, the following was agreed for dynamic power sharing operation[2]:  
	Agreements:
For dynamic power sharing for NR-NR DC (if supported),
· Virtual PHR for active CCs of another CG

Agreements:
· 
Support dynamic power sharing 
· If there is no overlapping transmission, maximum power on CG i is determined by RAN4 spec without considering P_CG_i.
· If there is overlapping transmission, maximum power on CG i is limited to P_CG_i.
· Note: “look-ahead” operation is included as a UE capability below
· In case of power limitation, MCG is prioritized over SCG and reuse CA rule within each CG 
· Optional UE capability to indicate the support of dynamic power sharing operation 
· Separate optional UE capability to indicate the support of ’look-ahead’ operation on condition that UE indicates support of dynamic power sharing operation. 


However, the controversial issue regarding the details of dynamic power sharing operation is still FFS, e.g. the value of ‘look-ahead’ behavior. 
[bookmark: _Toc25070367]Issue 4: With ‘Look-ahead’ behavior
Table 5 summarize the proposals of ‘look-ahead’ operations based on the company’s contributions. Companies are invited to provide more inputs/proposals on Table 3 to capture proposals and position. 
Table 5: Summary of proposals on ‘look-ahead’ operation
	Category
	Description
	No. companies
	Companies

	Alt.1
	· To compute transmit power of each transmission, a UE considers other transmissions in another CG which are overlapping with it and jointly determines power of all overlapping transmissions through the following procedures.
· Find the leading transmission among the overlapping transmissions. 
· For each dynamic transmission i overlapping with the leading transmission, check if its scheduling information is known T_offset,i ahead of the start of the leading transmission, where T_offset,i depends on numerology of transmission i to acknowledge processing time of its scheduling information.
· Consider all overlapping dynamic transmissions satisfying the above condition as well as all overlapping semi-static transmissions together to jointly determine the power based on rel-15 priority rule.
	
	Samsung

	Alt.2
	· For NR-DC dynamic power sharing, to compute the transmit power for CG1 UL transmission starting at time T0, 
· UE checks for PDCCH(s) received before time T0-T_offset that trigger an overlapping CG2 UL transmission, and if such PDCCH(s) are detected, UE limits it’s transmit power in CG1 (pwr_CG1) such that pwr_CG1 <= P_limit_CG1; 
· UE also checks (based on RRC parameters) if any possible overlapping CG2 UL transmissions can be triggered by PDCCH(s) after T0-T_offset, and if such overlapping CG2 UL transmissions are possible, UE limits it’s transmit power in CG1 (pwr_CG1) such that pwr_CG1 <= P_limit_CG1;
· Otherwise (i.e., if a, b above are not applicable), P_limit_CG1 is not applied for CG1 UL transmission.
	
	Ericsson

	Alt.3 
	A two-step power allocation could be used in NR-NR DC
· Step 1): Power allocation for all UL transmission which are known to both CGs. Then, a dynamic minimum guaranteed power is determined for each CG; 
· Step 2): Within each CG, power allocation follows NR Rel-15 CA rules. The dynamic minimum guaranteed power for both CGs are respected. 
	
	Intel



In addition, the value proposed for  by proponents of ‘look-ahead’ operation are listed in Table 5 below: 
Table 6: Summary of values of  proposed by companies
	Category
	No. companies
	Companies 

	Alt.1: 
	1
	vivo

	Alt.2: where  is the N2 value corresponding to CC . 
	1
	MediaTek

	Alt.3:  where  is the  value corresponding to CC .
	1
	Intel, 

	Alt.4: up to RAN4 decision
	1
	Nokia 



Generally speaking, Alt.1, Alt.2 and Alt.3 are similar in terms of reusing N2 or  for ‘look-ahead’ definition. In Rel-15, there are at least two PUSCH preparation procedure times defined in different specifications for different cases, i.e.   in section 6.4 of TS 38.214 and in section 9.2.5 of TS 38.213 for UCI multiplexing, as following:  


For both these two parameters, the value is not fixed and instead determined by different factors e.g. UE processing time capability N2, numerology , PUSCH multiplexing with DMRS etc. More specifically, different values of  or  may be determined for different UL CCs in case of CA based on equation (1) and (2). Correspondingly, it is another discussion point regarding how to determine the exact offset value taking into account this aspect. Although 5 more companies [5][6][7][12][14] proposed to either reuse Rel-15 timelines for UCI multiplexing or , potential different values across CCs were not explicitly discussed in contributions. Companies are therefore invited to provide more details or preference on the alternatives listed Table 5 and Table 6, if any: 
	Companies 
	Views

	Samsung
	For Table 5, we continue to support Alt1. Alt3 may also be OK after discussion for details. For Table 6, we think that  is already too loose a bound and taking the maximum over all CCs will be inefficient. A timeline per CC using  is preferred. 

	
	



For uplink transmission without DCI format, (e.g. CG-PUSCH, semiPersistentOnPUSCH and SP/P-SRS transmission), determination of cut-off time needs to be discussed. 2 companies discussed these aspects in their contributions [6][7] with a little bit different proposal as follows:
	Category
	No. companies
	Companies 

	Alt.1: reusing the cut-off time  defined in section 7.7 in TS 38.213 with assuming  and  and with  corresponding to the SCS of the active BWP of the scheduling cell 
	1
	Huawei

	Alt.2: Tproc,2 without factoring in the numerology of PDCCH uDL is defined as the look-ahead offset
	1
	ZTE (only for CG-PUSCH)



Companies are therefore invited to provide more details or preference on the alternatives listed Table 4 and Table 5, if any: 
	Companies 
	Views

	Samsung
	UCI multiplexing in Rel-15 considers a comprehensive list of cases. The above are isolated cases from that list. We will need to discuss all combinations applicable as for UCI multiplexing.

	
	



[bookmark: _Toc25070368]Issue 5: Without ‘Look-ahead’ behavior
In addition, how to support dynamic power sharing without ‘look-ahead’ operation also needs to be addressed. Table 6 summarized the companies’ proposals: 
Table 7: Summary of proposals on dynamic power sharing without ‘look-ahead’ operation
	Category
	Description
	No. companies
	Companies

	Alt.1
	· For dynamic power-sharing without look-ahead, the procedure should be following:
· Step 1: Per MCG transmission occasion, the sum power of MCG across all the serving cells is calculated and is passed to SCG. If needed, the sum power of MCG is scaled-down, taking into account the limitation configured by PMCG.
· Step 2: For a given SCG transmission occasion, if there is an overlapping transmission in MCG, the max power of the SCG is min{PSCG, Ptotal – MCG tx power}. Otherwise, it is PCMAX.
· Step 3: Per CG, CA power determination is performed similar to Rel.15 NR.
	1
	Qualcomm



Companies are invited to provide views on the proposal above, if any: 
	Companies 
	Views

	Samsung
	Can be treated in a joint framework with look-ahead – can result from a ‘long’ processing timeline for determining overlapping. No need to consider separately.  

	
	



 [Offline consensus]: 
· For NR-DC dynamic power sharing, to compute the transmit power for SCG UL transmission starting at time T0,
· UE checks for PDCCH(s) received before time T0-T_offset that trigger an overlapping MCG UL transmission, and 
· If such PDCCH(s) are detected, UE sets it’s transmit power in SCG (pwr_SCG) such that pwr_SCG <= min{PSCG, Ptotal – MCG tx power} where ‘MCG tx power’ is the actual transmission power of MCG
· Otherwise, pwr_SCG <= Ptotal;  
· UE does not expect to be scheduled by PDCCH(s) received on MCG after T0-[T_offset] that trigger(s) MCG UL transmission(s) that overlaps with the SCG transmission.  
· No new RRC signaling is introduced for T_offset: 
· Alt.1: T_offset <= T_proc,2
· Alt.2: T_offset <= 2*T_proc,2
· Alt.3: T_offset is FFS. 


[bookmark: _GoBack]



[bookmark: _Toc25070369]3 Others
[bookmark: _Toc25070370]Issue 6: On support for FR1+FR2 CA in one or both CGs
In [15], it was proposed to clarify that clarify the cases where one or both CGs have CCs over FR1 and FR2 are supported in Rel.16 NR-DC. One example was provided in [15] as copied below: 
[image: ]
Figure 2: Example of NR-DC with FR1+FR2 CA per CG

In WID description, there is no any restriction on CA combinations in a CG. CA in one or both CGs are possible. Actually, this clarification was raised online before and more importantly, has been assumed when discussing the power sharing solutions in past. To avoid any misunderstanding on this regard, feature leader proposes to include this proposal into RAN1 chairman note as a conclusion: 
[Agreement] Conclusion: 
· At least from UE power sharing perspective, the cases where one or both CGs have CC[s] over FR1 and FR2 are supported in Rel.16 NR-DC.

One more FFS for this scenario is how to configure power control operation for different FRs. Note that UL power-control is independent between CCs in FR1 and CCs in FR2. Therefore, it is not necessary to configure the same PC mode for CCs in FR1 and for CCs in FR2 from network operational perspective. It was proposed in [15] to allow separate power-control mode (e.g. Alt.1-2 for FR1 and Alt.2 for FR2) configuration per FR. 

Companies are invited to provide views on this proposal to allow separate power-control mode configuration for FRs, if any:
	Companies 
	Views

	Samsung
	Rel-16 NR DC is considered for cells in same FR. Above case is just a parallelization of having both FR1 NR DC and FR2 NR DC. Whether or not to have separate PC mode configuration can be further discussed.

	
	



The following was agreed on Tuesday morning online session 
	Agreements:
· Support per FR configuration of parameter NR-DC-PC-mode for NR-DC 



[Offline consensus #3]: 
· Whether semi-static power sharing or dynamic power sharing is explicitly configured by RRC signalling. 
· parameter NR-DC-PC-mode is extended to include dynamic power sharing configuration. 

In addition, whether allows the configurability of dynamic power sharing with and without ‘look-ahead’ if UE indicates the support of ’look-ahead’ operation. 
[Offline proposal #10]: 
· Alt.1: ‘look-ahead’ operation is enabled by RRC signalling configuration. 
· Alt.2: If UE indicates the support of ’look-ahead’ operation, it is always used for power control if dynamic power sharing operation is configured to the UE for NR-DC. 


[bookmark: _Toc25070371]Issue 8: Power scaling vs. dropping for deprioritized Uplink Transmissions 
For EN-DC, deprioritized uplink transmission is dropped or scaled down depending on whether the reduced power exceeds the value provided by . However, this behaviour is not defined for NE-DC and it is up to UE implementation to determine drop or scaling down. Discussion is needed for NR-NR DC on this aspect. 
Companies views/proposals are summarized in Table 8 below: 
Table 8: Summary of proposals on handling deprioritized Uplink Transmissions
	Category
	No. companies
	Companies 

	Alt.1: left for UE implementation to determine scaling down or dropping
	3
	CATT, MediaTek, Apple, Qualcomm

	Alt. 2: Re-use EN-DC rule (i.e. based on )
	1
	Samsung, ZTE, Huawei, HiSilicon, 



[Offline proposal 11]:  Make decision following majority views. 
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[bookmark: _Toc25048601][bookmark: _Toc25070373]Appendix: Contributions used as basis for the summary
[bookmark: _Toc25048602][bookmark: _Toc25070374]R1-1911851 (OPPO)
· Observation 1: For the semi-static power sharing for NR-NR DC
· Alt.1-2 is applicable for synchronous NR-NR DC
· Alt.2 is applicable for both synchronous and asynchronous NR-NR DC
· Proposal 1: For the semi-static power sharing for NR-NR DC
· The overlapping of MCG and SCG is determined on a per uplink transmission level
· The transmission power is constant across symbols within any transmission occasion
· Proposal 2: For the dynamic power sharing for NR-NR DC with “look-ahead” operation
· When calculating the transmission power for a given UL transmission occasion starting at time T in one cell group, UE will consider overlapping UL transmission in the other cell group which is scheduled or triggered by PDCCH(s) received before T- Tproc,2  
[bookmark: _Toc25048603][bookmark: _Toc25070375]R1-1911879 (Huawei)
· Observation: For configured grant and periodic/semi-persistent sounding reference signal transmissions, the power calculation remains the same regardless of look-ahead mode.

· Proposal 1: Look-ahead operation should be defined as: 
· To compute the transmission power for the DCI-scheduling uplink transmission starting at time  on a CG, a UE takes into account all DCIs received for the other CG until the time .
·  should be specified as the value Tproc,2.
· Proposal 2: For transmission power calculation of configured grant and periodic/semi-persistent sounding reference signal transmissions, the cut-off time defined in TS 38.213 can be reused.

[bookmark: _Toc25048604][bookmark: _Toc25070376]R1-1911970 (ZTE)
· Observation 1: Alt 1-2 is applicable to asynchronous NR-DC network if the UE supports determining the timing offset between MCG and SCG. UE capability sftd-MeasPSCell can be used as an implicit indication to indicate whether UE supports determining the timing offset between MCG and SCG or not.
· Observation 2: If the determination is based on a per-transmission level, two overlapping uplink transmissions may be associated with different maximum transmission power even in the same symbol.

· Proposal 1: Introduce a one-bit RRC IE to differentiate configuration of Alt 1-2 and Alt 2. 
· Proposal 2: For Alt 1-2, the overlapping determination is based on a per-transmission level. 
· Proposal 3: The cut-off time of look-ahead operation is determined as an offset before the first symbol of one uplink transmission.
· For dynamic scheduled PUSCH, Tpro,2 is defined as the look-ahead offset;
· For configured grant PUSCH, Tpro,2 without factoring in the numerology of PDCCH uDL is defined as the look-ahead offset;
· For PUCCH, PRACH and SRS, further discuss how to determine the look-ahead offset.

[bookmark: _Toc25048605][bookmark: _Toc25070377]R1-1912054 (vivo)
· Proposal 1:
· For semi-static power sharing, Alt.1-2 and Alt.2 can be applied for both synchronous and asynchronous NN-DC cases respectively. 
· Proposal 2:
· It is up to UE implementation to determine whether the overlapping between CGs is possible or not.
· Proposal 3:
· Supporting of semi-static power sharing is a mandatory UE feature if the UE reports capable of NN-DC.
· Proposal 4:
· For NN-DC dynamic power sharing with power ‘look-ahead’, 
· The start of the power ‘look-ahead’ window is defined as the earliest receiving time of a UL grant, which schedules an UL channel/RS with undetermined power due to possible overlapping between MCG and SCG. 
· The end of the power ‘look-ahead’ window is defined as the earliest transmission time of the scheduled UL channel/RS between MCG and SCG minus Toffset. 
· Toffset = max{TMCG,proc,2, TSCG,proc,2}.
· Proposal 5:
· Dynamic power sharing can be applied for both synchronous and asynchronous NN-DC cases
[bookmark: _Toc25048606][bookmark: _Toc25070378]R1-1912099 (MediaTek)
· Proposal 1: UE to report separate capabilities of dynamic power sharing support for synchronous and asynchronous NN-DC.
· Proposal 2: Minimum reserved power is configured for both MCG and SCG.
· Proposal 3: Power scaling or dropping for deprioritized uplink transmissions for NN-DC in dynamic power sharing is left for UE implementation.
· Proposal 4: For CGs of different SCS in the same FR, let “Toffset = maxi{N2i in unit of us}, where N2i means N2 of the i-th carrier”, and apply the same Toffset for all carriers, for the look-ahead operation of dynamic power sharing.
[bookmark: _Toc25048607][bookmark: _Toc25070379]R1-1912149 (CATT)
· Proposal 1: Semi-static power sharing between MCG and SCG in NR-DC applies to both synchronous and asynchronous NR DC. 
· Proposal 2: If the UE output power at some OFDM symbols exceeds the maximum power of the UE power class, it would be UE implementation choice of scaling the UL Tx power on one or more UL channels based on the power scaling rule. The look-ahead window is an UE implementation and should not be specified in the specification.   
[bookmark: _Toc25048608][bookmark: _Toc25070380]R1-1912233 (Intel)
· Proposal 1: For semi-static power sharing, Alt 2 can be used in both synchronized DC or asynchronized DC. Alt 1-2 is only used in synchronized DC. 
· Proposal 2: No explicit configuration of minimum guaranteed power of SCG. 
· Proposal 3: For a NR UE not capable of look-ahead, if there are potential overlapped UL transmissions from two CGs, the transmission power of MCG is limited by , on the other hand, the transmission power of SCG may be reduced later if more transmission power is required by MCG. 
· Proposal 4: For a NR UE capable of look-ahead, if there are potential overlapped UL transmissions from two CGs, the only limitation for the power allocation of MCG is given by , meanwhile UE could avoid too aggressive power allocation to SCG by look-ahead. 
· Proposal 5:  could equal to the maximum of  considering all the factors impacting . 
· Proposal 6: A two-step power allocation could be used in NR-NR DC
· Step 1): Power allocation for all UL transmission which are known to both CGs. Then, a dynamic minimum guaranteed power is determined for each CG; 
· Step 2): Within each CG, power allocation follows NR Rel-15 CA rules. The dynamic minimum guaranteed power for both CGs are respected. 
[bookmark: _Toc25048609][bookmark: _Toc25070381]R1-1912495 (Samsung)
· Proposal 1: Re-use the Rel-15 timelines for UCI multiplexing for determining a transmission power of overlapping channels between CGs in NR-DC. 
· Proposal 2: For determining a power at a transmission occasion on a CG, a UE can consider a total power for later scheduled overlapping transmissions on another CG subject to Rel-15 UE processing timelines. 
· Proposal 3: RAN1 to provide a justification for the need to introduce NR-DC-PC-mode. Absence of a justification, NR-DC-PC-mode should be removed. 
[bookmark: _Toc25048610][bookmark: _Toc25070382]R1-1912784 (Ericsson)
· Proposal 1
· Semi-static power sharing Alt 1-2 is supported for sync DC case.
· Semi-static power sharing Alt 2 is supported for both sync and async DC cases
· Proposal 2
· For NR-DC dynamic power sharing, to compute the transmit power for CG1 UL transmission starting at time T0, 
· UE checks for PDCCH(s) received before time T0-T_offset that trigger an overlapping CG2 UL transmission, and if such PDCCH(s) are detected, UE limits it’s transmit power in CG1 (pwr_CG1) such that pwr_CG1 <= P_limit_CG1; 
· UE also checks (based on RRC parameters) if any possible overlapping CG2 UL transmissions can be triggered by PDCCH(s) after T0-T_offset, and if such overlapping CG2 UL transmissions are possible, UE limits it’s transmit power in CG1 (pwr_CG1) such that pwr_CG1 <= P_limit_CG1;
· Otherwise (i.e., if a, b above are not applicable), P_limit_CG1 is not applied for CG1 UL transmission.
[bookmark: _Toc25048611][bookmark: _Toc25070383]R1-1912832 (Apple)	
· Proposal 1: 
· Support to add the clarification sentence for Alt.1-2. 
· Proposal 2: 
· Reuse Rel-15 timeline defined for UCI multiplexing on overlapped UL transmissions as staring point to define ‘look-ahead’ behavior for NR-NR DC power control in Rel-16. 
· Proposal 3: 
· Semi-static power sharing schemes, including both Alt.2 and Alt.1-2, are supported for both synchronous and asynchronous DC scenarios. 
· Proposal 4: 
· Dynamical power sharing is configurable for both synchronous and asynchronous DC scenarios subject to UE reports to support this capability. 

[bookmark: _Toc25048612][bookmark: _Toc25070384]R1-1912978 (Qualcomm)
· Proposal 1: RAN1 to clarify the cases where one or both CGs have CCs over FR1 and FR2 are supported in Rel.16 NR-DC.
· Proposal 2: Enable configuration of power-control mode per FR. 
· Proposal 3: For Alt.1-2, the check of semi-static direction of overlapping symbol(s) should not require taking into account TAs and drift. For symbols where TAs and/or drift may impact the direction of overlapping symbol(s), it is up to UE whether to really check the directions, or to limit UL power of the symbols of the CG up to PCG.
· Proposal 4: For dynamic power-sharing without look-ahead, the procedure should be following:
· Step 1: Per MCG transmission occasion, the sum power of MCG across all the serving cells is calculated and is passed to SCG. If needed, the sum power of MCG is scaled-down, taking into account the limitation configured by PMCG.
· Step 2: For a given SCG transmission occasion, if there is an overlapping transmission in MCG, the max power of the SCG is min{PSCG, Ptotal – MCG tx power}. Otherwise, it is PCMAX.
· Step 3: Per CG, CA power determination is performed similar to Rel.15 NR.
[bookmark: _Toc25048613][bookmark: _Toc25070385]R1-1912998 (Nokia)
· Proposal 1: It is up to gNb’s configuration whether to configure alt 1-2 or alt 2 for semi-static power sharing. It is up to implementation whether/how to consideration the misalignment of slot boundaries in UL 
· Proposal 2: When UE is configured with alt 1-2 in asynchronous DC, for power control at UL symbol/slots where partial overlapping is possible due to slot boundary misalignment, UE can perform either option 1 or option 2 below.
· Option 1: UE considers the offline offset between slot boundaries to extract non-overlapped symbol/slot for UL transmission
· Option 2: UE calculates transmission power with P’MCG/P’SCG, then performs power scaling, if needed  
· Proposal 3: When look-ahead is configured, gNb assmes UE will detect DCI in the other cell received at least k slots earlier than UL transmission in each cell, where k is the default vale of PUSCH scheduling offset or SRS triggering offset.
· Up to RAN4 discussion for the exact value of look-ahead window size
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