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[bookmark: _Ref178064866]1	Introduction
This document contains the feature lead summary of issues based on the contributions submitted under AI 7.2.10 related to uplink power control for NR-NR DC topic under Rel-16 LTE_NR_DC_CA_enh WI. 
	[104b-e-NR-MRDC-CA-01] Email discussion/approval on the following until Apr-16 – Hong (Apple)
· PC1: Discuss the issue raised in R1-2102489, R1-2102709, R1-2102949, R1-2103641, R1-2103641 and R1-2103757 related to RAN4 LS in R1-2102303 and potentially develop and agree on a CR to 38.213 and/or a response LS to RAN4/RAN2
· PC2: Discuss and potentially agree the draft CR in R1-2103754




2. Issue related to RAN4 LS on applicability of p-NR-FR2
RAN4 provides the following information in [7] about the parameter p-NR-FR2, which was used in both semi-static and dynamic power control operations for Rel-16 NR-NR DC on FR2. 
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The parameter is used 38.213 subclause 7.6.2 as shown in below text excerpt.
“If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.”
Referring to the cited text above, if a UE is configured with MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given p-NR-FR2 corresponding to SCG. 
According RAN4 LS, it appears that UE performance requirements related to procedures that require p-NR-FR2 will not be specified in Rel16 and this has to be reflected in other specs. 
In contributions [1,2,3,4,5,6], views regarding how to handle this issue have been presented: 
Table 1: Potential options
	
	Description 
	Draft TPs
	Companies
	Num. of Companies

	Opt.1:
	Adding note in secition 7.6.2 that ‚the UE does not expect to be configured with p-NR-FR2 in this release of the specification‘ 
	R1-2103641
	Ericsson [4]
ZTE [1]

	2

	Opt.2
	Specify ‘independent power control’ for NR-DC FR2+FR2 (i.e. remove power sharing modes of semi-static-mode1, semi-static-mode2 and dynamic from FR2-FR2 NR-DC)
	R1-2102949, 
R1-2103757
	Huawei [5], 
vivo [3]
	2

	Opt.3
	Apply a fixed power ratio, e.g, half and half are assumed between MCG/SCG, if SPS is configured by MCG gNB.
	
	Nokia [2]
	1

	Opt.4
	Semi-static Power Sharing is not supported in Rel-16; FR2-FR2 DC would only be supported with dynamic power sharing.
	
	Nokia [2]
	1



Concerns on Opt.2: 
· [5]: This would not be consistent with previous RAN1 decisions on NR-DC power sharing. Also, it is unclear if such independent power sharing would be consistent with RAN4 requirements related to UE power limits for FR2 transmissions and further input from RAN4 is needed to decide such aspects.

It is FL understanding that based on RAN4 LS, both semi-static PS and dynamic PS cannot be supported for FR2 NR-NR DC at least in this release, regardless of Opt.1 and Opt.2. Companies are encouraged to be really flexible on this issue to conclude it as soon as possible. Please not object other solutions and we will simply go with the Option that got the most support based on the answers to Question 2_1 below. 
Discussion #1 
Question 2_1: Which option in the list in Table 1 is preferred to address this issue? Please provide brief justification on the preferred option. 
	Companies 
	Preferred Option
	Views

	ZTE
	Opt.1
	All other options seem to introduce new UE behaviors compared with the one in current spec. To avoid duplicated discussion in the future once RAN4 requirements are in place, it is preferred to keep the current RAN1 spec as it is and add a note in the spec to clarify the UE does not expect to be configured with p-NR-FR2 in this release of the specification.

	CATT
	Opt. 1
	We have concern on options 2, 3, and 4 since they are not consistent with previous agreements in supporting both dynamic and semi-static power sharing and have new UE behavior.   

	Samsung
	Opt. 1
	Agree with views above.

	Qualcomm
	
	From RAN4’s point of view, FR2 transmit power is characterized by TRP and EIRP in which case the effect of beam-forming is combined with the power allocation. Power-sharing based on the higher-layer parameters related to p-max does not work. This is why they decided not to use p-UE-FR2 and p-NR-FR2.

However, with this, FR2-FR2 NR-DC power-sharing is now undefined in RAN1 spec. Considering the RAN4’s concern, it is not good idea to re-design FR2-FR2 NR-DC power-sharing in RAN1 without taking into account the FR2 specific aspects considered in RAN4. A simple approach is to go with no power-sharing (or independent power-control) between CGs for FR2-FR2 NR-DC. However, RAN1 cannot determine if this is a feasible solution.

Therefore, we suggest to send an LS to RAN4 asking, whether it is feasible to specify in RAN1 that for FR2-FR2 NR-DC, no power-sharing between CGs is necessary and power-control is fully independent per CG in FR2.


	OPPO
	Option 1
	Share the same view of ZTE/CATT/Samsung.

	vivo
	Option 2
	We have similar understanding as Qualcomm. Given that RAN4 characterizes the FR2 Tx power by TRP and EIRP, it is obviously that the parameters use p-UE-FR2 and p-NR-FR2 are useless, and the configuration-based FR2 NR-DC power sharing does not work. Thus, option 2 is a much clear approach.
We are also fine to the suggestion from Qualcomm, i.e., sending an LS to RAN4 to ask the feasibility of independent power control for FR2 NR-DC.

	MTK
	Option 1
	Share the same view with ZTE. Option 1 and Option 2 both can address the issue and align with previous RAN1 agreements, while Option 1 seems to have smaller spec impact.

	Intel
	Option 2
	Not sure the current defined behavior of semi-static or dynamic power sharing for FR2-FR2 DC can be used in future release. Therefore, we prefer to specify the behavior that is actually applicable. 

	Nokia, NSB
	Option 2, with the assumption that it is possible to confirm that this is implementable from RAN4 perspective.
	We share the same view as Qualcomm. In our view option 1 and option 4 are the same => FR2-FR2 DC is not supported in Rel-16, and in our view we should find a way to support this in Rel-16.
If it is generally understood that RAN1-based power sharing is not feasible, then option 2 could be a way forward, but it seems RAN1 cannot do this alone, and an LS to RAN4 requesting to confirm this can be done would be necessary.

	Huawei, HiSilicon
	Option 2
	With the RAN4 LS, the RAN1 behavior of semi-static or dynamic power sharing is not supported for FR2-FR2 NR-DC by a UE. The inconsistence from previous RAN1 decision is caused by RAN4 LS rather than Option 2, even Option 1 is not consistent with previous RAN1 decision. However, Option 2 is much clearer than Option 1 to reflect the fact “not support”. More importantly, RAN4 has never planned to introduce p-NR-FR2 in the future. Therefore, Option 1 with inapplicable UE behaviors makes the RAN1 spec very confusing. 

	Ericsson
	Option 1
	According to RAN4 LS related to p-UE-FR2 in R1-2007509 “….RAN4 decides not to use this parameter in Rel-16. Further discussion on this topic would be postponed to Rel-17”. Our understanding is that p-NR-FR2 discussion goes together with it to Rel17. Option 1 is to align the specs with the agreements so far. If/how to update specs further can be taken up after RAN4 concludes on setting of power limits for FR2.



Depending on the outcome of discussion, one LS maybe prepared and sent to RAN2/RAN4 as recommended by a few companies already [3] [6]. 
Moderator Summary of Discussion #1 
Companies’ positions can be found in the following Table: 
	
	Companies 
	Num. Of Companies

	Opt.1 
	ZTE, CATT, Samsung, OPPO, MTK, Ericsson 
	6

	Opt.2
	Vivo, Intel, Nokia, Huawei
	4


 
Opt.1 is preferred by slightly more companies. 


Discussion #2
Moderator Proposal #1: 
· Agree Opt.1 as follows 
· Adding note in section 7.6.2 that ‚the UE does not expect to be configured with p-NR-FR2 in this release of the specification. 
· If the answer is ‘Yes’, please clarify what’s your understanding on the power control operation in each CG with adding this note. 
· Whether it is same as Opt.2, i.e., independent per-CG power control or power control operation is not defined for NR-NR FR2 DC.    
· If the answer is ‘No’, please clarify why Opt.1 cannot be agreed and whether there is any fundamental issue caused by it. 
	Company
	Y/N
	Comments

	ZTE
	Yes
	The consequence of adding this note is that, RAN1 has no limit or detailed specification specific for NR-NR FR2 DC. If RAN4 has defined corresponding requirements, then it’s the same as having independent per-CG power control. However, if RAN4 hasn’t defined any corresponding requirements, then it sees the power control operation is not defined for NR-NR FR2 DC. It is ok to clarify RAN1’s understanding to RAN2 and RAN4.

	Nokia, NSB
	No
	With this note in 7.6.2 TS38.213 says that p-NR-FR2 must be configured for FR2-FR2 DC, and then it says that p-NR-FR2 cannot be configured. This is equivalent to saying that FR2-FR2 DC cannot be configured. We had a task to support FR2-FR2 DC, and if we are to remove the support, that should be a RAN decision.

	Moderator1 
	
	@All, please indicate whether this is also your understanding that the consequence of Opt.1 i.e. adding ‘note’ is the following: 
· NR-NR DC is NOT supported for FR2 in this release. 

I assume this is ZTE and Nokia’s understanding of Opt.1. 
This is important discussion point and we should reach common understanding. 

	Qualcomm
	
	Our understanding is that the RAN4’s decision “p-NR-FR2 is not used” makes RAN1 spec of NR-DC power-sharing for FR2 being undefined. More accurately, the current status is that NR-DC configuration where at least one MCG uplink carrier and at least one SCG uplink carrier in FR2 is not defined. 
This is not because of Option 1; Option 1 is just noting the fact. In this sense, whether or not to adopt Option 1 is not the matter. The matter is whether we leave the power-sharing undefined or resolve it.
The whole framework of NR-DC power-sharing in RAN1 relies on p-NR-FR2. Defining power-sharing scheme not relying on p-NR-FR2 at this late stage is not reasonable. The solution we could imagine that requires minimal spec impact is fully independent power control between MCG uplink carrier(s) and SCG uplink carrier(s) in FR2. However, we do not know whether this is feasible. Therefore, we have suggested to ask RAN4 about this. 


	Moderator2
	
	I am wondering whether the modified Text Proposal below (kind of merging Opt.1 and Opt.2) can address the concern on Opt.1 so far
========
Note: The UE does not expect to be configured with p-NR-FR2 in this release of the specification.
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.
If a UE is provided semi-static-mode1 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, or semi-static-mode2 for nrdc-PCmode-FR1 or for nrdc-PCmode-FR2, the UE does not expect  and  to be configured such that , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 or FR2 as defined in [8-3, TS 38.101-3].
======== End of TP==========

What I did is: 
· Copied the Opt.1 Note, marked with yellow color. 
· Copied the Opt.2 sentence in first paraph (marked with blue color) to enable the independent CG power control, on condition that ‘p-NR-FR2’ is not configured (marked with green color). 

The intention is use Opt.2 if no ‘p-NR-FR2’ is defined by RAN4. Hence NR-NR DC can be still supported for FR2 even in Rel-16. When RAN4 introduced ‘p-NR-FR2’ in any future release, we simply delete the Note and both semi-static and dynamic power sharing mechanisms we defined would be used (Intention of Opt.1). 
With this modified TP, we can still send LS to RAN4 to ask the feasibility of Opt.2, however, RAN1 specification would NOT be impacted by the answer from RAN4. 
  

	ZTE
	
	Thanks for the update. We are ok with the combined solution. However, our understanding is that, if RAN4 replies that Opt.2 is not feasible, then the text marked with blue and green needs to be removed. If RAN4 replies that Opt.2 is feasible, then the TP can keep at it is.

	vivo
	
	Our understanding is that simply having the note (yellow part) results in undefined behavior of FR2 NR-DC power control, that is one of our concerns on Opt.1. 
Regarding the combined solution, one concern is that if we keep the power saving modes as well as the undefined parameters in the spec, it would require lots of RAN1 efforts to maintain the undefined spec texts in the future, and may be problematic if finally RAN4 defines p-NR-FR2 in a different way. On the other hand, following Opt.2 it would be easy to reimplement this feature if RAN4 finally agrees p-NR-FR2, simply by adopting a CR (similar to what we have done for the half-duplex UE in Rel-16).
So our preference is still Opt.2, and as said before, we are OK to send the LS to RAN4 to ask the feasibility.

	MTK
	
	We support the modified moderator Text Proposal (kind of merging Opt.1 and Opt.2).
If companies can not achieve consensus on this, we are also fine to accept Opt. 2 to move forward.

	CATT
	
	We are OK with moderator’s modified proposal to have independent power control for MCG and SCG for FR2-FR2 NR DC.  If RAN4 does not agree with RAN1’s proposed solution, we could consider FR2-FR2 NR DC power sharing not specified and up to UE implementation.   

	Nokia, NSB
	
	We are OK with moderator2 TP, and we’d also be OK with just sending the LS to RAN4 and deciding the RAN1 CR only afterwards.

	Ericsson
	
	We prefer to check with RAN4 before deciding on independent power control. So, not OK with moderator2 TP at this point.




Question 2_2: Do you think any LS we need to send to RAN4 if Opt.1 is agreed? If yes, any important content needs to be captured in LS? 
	Company
	Comments

	ZTE
	An LS is needed for both RAN2 and RAN4.
From our perspective, we can simply indicate to them that RAN1 has added the note mentioned above in TS38.213. 

	Nokia, NSB
	In all cases an LS should be sent to both RAN2 and RAN4, explaining the consequence of the RAN4 LS and the action RAN1 took.

	Qualcomm
	RAN2 can be in CC but not in to, since RAN2 is not required to answer it. We are OK to explain the consequence of the RAN4 LS, but then we think it is also better to keep possibility of supporting NR-DC with at least one MCG uplink carrier and at least one SCG uplink carrier in FR2 with minimal spec impact (e.g., fully independent power control between CGs on FR2). If we send this LS, then the spec change can be after getting the feedback.

	Moderator1 
	It is just unclear whether we need to ask RAN4 about the feasibility of Opt.2 if we agreed Opt.1 in RAN1. In other words, what RAN4 reply would impact us assuming we agreed Opt.1 already in this meeting. 
· If RAN4 reply that Opt.2 (i.e., fully independent power control between CGs on FR) is feasible, do we need to update spec again to go with Opt.2?
· If RAN4 reply that Opt.2 is not feasible, I assume we can keep specification as it is i.e., Opt.1

I try to figure out the need of LS to RAN4 if we go with Opt.1 in this meeting. Or intention is to no conclusion between Opt.1 and Opt.2, and decision later based on the RAN4 LS reply. RAN1 will make decision based on the RAN4 Reply as analysis above, i.e., if ‘yes’, take Opt.2; Otherwise, take Opt.1
 

	ZTE
	Same comments as above. If RAN4 replies that Opt.2 is not feasible, then the text marked with blue and green needs to be removed. If RAN4 replies that Opt.2 is feasible, then the TP can keep at it is.

	Samsung
	Sorry for missing the follow up discussion (more interesting than expected ^^). Considering all comments, it is better to withhold making any decision now in RAN1 and send the LS to RAN4 as described above. The RAN1 action should be clear upon the LS response from RAN4.

	MTK
	We share similar vie with ZTE if the modified TP by moderator can be agreed in this meeting. The suggestion by moderator to decide Opt.1/Opt.2 after receiving the RAN4 reply LS also sounds good to us.

	CATT
	We are OK to send the LS to RAN4.

	Moderator2 
	I think the situation becomes much clearer. It turns out sending LS to RAN4 is important to avoid duplicated efforts to update RAN1 specifications for this issue. Based on RAN4 reply, we can easily decide which Option we can go at the best. 
As suggested by Qualcomm and Samsung, let’s focus on the content of LS and try to make it steady. 
Please comment on the content. Provide pointing out the exact modification if you think anything need to be modified. 


===============
1. Overall Description:
[bookmark: OLE_LINK47]RAN1 would like to thank RAN4 for the further Reply LS on power control for NR-DC. In RAN4 LS reply, RAN4 informed that RAN4 does not introduce P-NR-FR2 in Rel-16. 

RAN1 has discussed the impacts on the RAN1 specifications. In specification TS 38.213, if a UE is configured with MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given p-NR-FR2 corresponding to SCG. Consequently, not introducing P-NR-FR2 would result in undefined power control for both CCs of MCG in FR2 and CCs of SCG in FR2 in specification TS 38.213. Hence, the FR2-FR2 NR-DC on FR2 is not supported at least in Rel-16. 

RAN1 is discussing one possible solution to use ‘independent power control’ for CCs of MCG in FR2 and CCs of SCG in FR2 in FR2-FR2 NR-DC case. However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility. 

2. Actions:
To RAN4:
ACTION: RAN1 respectfully requests that RAN4 takes the above into account and provide feedback on the feasibility of independent power control for CCs of MCG in FR2 and CCs of SCG in FR2 for FR2-FR2 NR-NR Dual Connectivity.

===================== 

	Qualcomm
	Thanks for the draft LS and way forward. Overall we think the current FL proposal is a reasonable approach. We provide some minor edits on the draft LS below.

===============
1. Overall Description:
RAN1 would like to thank RAN4 for the further Reply LS on power control for NR-DC. In RAN4 LS reply, RAN4 informed that RAN4 does not introduce P-NR-FR2 in Rel-16. 

RAN1 has discussed the impacts on the RAN1 specifications. In specification TS 38.213, if a UE is configured with MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing P-NR-FR2 would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in specification TS 38.213. Hence, the FR2-FR2 NR-DC that has uplink CCs on MCG and uplink CCS on SCG on FR2 is not supported at least in Rel-16. 

RAN1 is discussing one possible solution to use ‘independent power control’ for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in FR2-FR2 NR-DC case (i.e., no uplink power-sharing between MCG and SCG in FR2). However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility. 

2. Actions:
To RAN4:
ACTION: RAN1 respectfully requests that RAN4 takes the above into account and provide feedback on the feasibility of independent power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 for FR2-FR2 NR-NR Dual Connectivity.

=====================


	Nokia, NSB
	We support the LS, and are happy with Qualcomm edits.

	vivo
	We are fine with FL’s approach (i.e., to wait till RAN4 response), and fine with the LS (as well as Qualcomm’s revisions).
But we have another point to be discussed and probably to be consulted with RAN4 in the LS. Currently, in 213 it is specified that:
 is the linear value of a configured maximum transmission power for NR-DC operation in FR1 or FR2 as defined in [8-3, TS 38.101-3]
However, there is no such configured max Tx power for FR2 NR-DC. Given that it is the fundamental part of FR2 NR-DC power control, we suggest asking RAN4 in the LS whether RAN4 would define this configured max Tx power for FR2 NR-DC in Rel-16.

	Ericsson
	We have some suggested updates for the LS
· RAN1 should with RAN2 whether RAN4 plans to discuss introduction of p-NR-FR2 in Rel17. Some draft text for this --- “In [R1-2007509] RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17 “….RAN4 decides not to use this parameter in Rel-16. Further discussion on this topic would be postponed to Rel-17”. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 in Rel17.
· Also, our preference is to not include “Hence, the FR2-FR2 NR-DC that has uplink CCs on MCG and uplink CCS on SCG on FR2 is not supported at least in Rel-16.” part as it is up to RAN to decide this (as also mentioned by others)
· Suggested some more text edits below.

===============
1. Overall Description:
RAN1 would like to thank RAN4 for the further Reply LS on power control for NR-DC. In RAN4 LS reply, RAN4 informed that RAN4 does not introduce P-NR-FR2 in Rel-16. 
RAN1 has discussed the impacts on the Rel16 RAN1 specifications. The parameter is used TS 38.213 subclause 7.6.2 as shown in below text excerpt.
“If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.”

In specification TS 38.213 It is RAN1 understanding that, if a UE is configured with MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing P-NR-FR2 is not consistent with current RAN1 specifications and would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in specification TS 38.213. Hence, the FR2-FR2 NR-DC that has uplink CCs on MCG and uplink CCS on SCG on FR2 is not supported at least in Rel-16. 
RAN1 is discussing below change as one possible solution to use ‘independent power control’  define power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in FR2-FR2 NR-DC case without requirng p-NR-FR2 (i.e., no uplink power-sharing between MCG and SCG in FR2). 
----start TP to sub clause 7.6.2 ----------
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------
However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility. 
In [R1-2007509] RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 also in Rel17.
===============

	MTK
	We are fine with FL’s approach (i.e., to wait till RAN4 response), and fine with the updated LS from QC and Ericsson. The additional information provided by Ericsson in the LS could help RAN4 to better understand the current situation in RAN1. 

	OPPO
	We are fine with FL’s approach to check with RAN4. We are also ok with the updated LS from Ericsson in principle.
Meanwhile, from our understanding, ‘independent power control’ for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 seems not workable. From RAN4 spec, there are some limitation on the Transmitter power in FR2 (copied as below for reference). UE should ensure the UL CCs of MCG and SCG in FR2 meet the maximum TRP/EIRP requirement. As a result, the total transmitter power of MCG and SGC in FR2 should be considered for UE.  
Having said that, we are ok to further check with RAN4 by LS if other companies support it. 
	TS 38.101-2
[bookmark: _Toc21340757][bookmark: _Toc29805204][bookmark: _Toc36456413][bookmark: _Toc36469511][bookmark: _Toc37253920][bookmark: _Toc37322777][bookmark: _Toc37324183][bookmark: _Toc45889706][bookmark: _Toc52196361][bookmark: _Toc52197341][bookmark: _Toc53173064][bookmark: _Toc53173433][bookmark: _Toc61118688][bookmark: _Toc61119070][bookmark: _Toc61119451][bookmark: _Toc67923642]6.2	Transmitter power
[bookmark: _Toc21340758][bookmark: _Toc29805205][bookmark: _Toc36456414][bookmark: _Toc36469512][bookmark: _Toc37253921][bookmark: _Toc37322778][bookmark: _Toc37324184][bookmark: _Toc45889707][bookmark: _Toc52196362][bookmark: _Toc52197342][bookmark: _Toc53173065][bookmark: _Toc53173434][bookmark: _Toc61118689][bookmark: _Toc61119071][bookmark: _Toc61119452][bookmark: _Toc67923643]6.2.1	UE maximum output power
[bookmark: _Toc21340759][bookmark: _Toc29805206][bookmark: _Toc36456415][bookmark: _Toc36469513][bookmark: _Toc37253922][bookmark: _Toc37322779][bookmark: _Toc37324185][bookmark: _Toc45889708][bookmark: _Toc52196363][bookmark: _Toc52197343][bookmark: _Toc53173066][bookmark: _Toc53173435][bookmark: _Toc61118690][bookmark: _Toc61119072][bookmark: _Toc61119453][bookmark: _Toc67923644]6.2.1.0	General
NOTE:	Power class 1, 2, 3, and 4 are specified based on the assumption of certain UE types with specific device architectures. The UE types can be found in Table 6.2.1.0-1.
Table 6.2.1.0-1: Assumption of UE Types 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE



Power class 3 is default power class.
[bookmark: _Toc21340760][bookmark: _Toc29805207][bookmark: _Toc36456416][bookmark: _Toc36469514][bookmark: _Toc37253923][bookmark: _Toc37322780][bookmark: _Toc37324186][bookmark: _Toc45889709][bookmark: _Toc52196364][bookmark: _Toc52197344][bookmark: _Toc53173067][bookmark: _Toc53173436][bookmark: _Toc61118691][bookmark: _Toc61119073][bookmark: _Toc61119454][bookmark: _Toc67923645]6.2.1.1	UE maximum output power for power class 1
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1-1: UE minimum peak EIRP for power class 1
	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1-2: UE maximum output power limits for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55








	Moderator3
	@vivo, My understanding is that RAN4 already decided to not define the parameter ‘P-UE-FR2’ based on the RAN4 previous LS to RAN2 (R4-2011721). Please correct me if I am wrong. 

	1. Overall Description:
RAN4 would like to thank RAN2 for the LS on power control for NR-DC. RAN4 has discussed the LS and would like to provide feedback as following:
For newly introduced p-UE-FR2 in the RRCReconfiguration message, RAN4 decides not to use this parameter in Rel-16. Further discussion on this topic would be postponed to Rel-17.




Taking into comments from Zihua and Karri, I am wondering whether the following is useful to ask RAN4 regarding independent CG power control: 
· If power control described in draft TP of sub-clause 7.6.2 as cited above (i.e. independent CG power control) is considered to be feasible from RAN4 perspective, whether RAN4 assumes that a UE is still required to comply with the max TRP and EIRP requirements defined in clause 6.2.1 of TS 38.101-2 for CCs of MCG in FR2 and uplink CCs of SCG in FR2 in NR-DC even ‘P-UE-FR2’ would not be used in Rel-16 and not configured by RRC signal?       

Please share your views on this discussion point as soon as possible to finalize the draft LS. 

The final LS would be as follows based on Ericsson Version after implementing the new question to reflect Nokia, Vivo, OPPO’s comments, marked with yellow color: 

===============
1. Overall Description:
RAN1 would like to thank RAN4 for the further Reply LS on power control for NR-DC. In RAN4 LS reply, RAN4 informed that RAN4 does not introduce P-NR-FR2 in Rel-16. 
RAN1 has discussed the impacts on the Rel16 RAN1 specifications. The parameter is used TS 38.213 subclause 7.6.2 as shown in below text excerpt.
“If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.”

In specification TS 38.213 It is RAN1 understanding that, if a UE is configured with MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing P-NR-FR2 is not consistent with current RAN1 specifications and would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in specification TS 38.213. Hence, the FR2-FR2 NR-DC that has uplink CCs on MCG and uplink CCS on SCG on FR2 is not supported at least in Rel-16. 
RAN1 is discussing below change as one possible solution to use ‘independent power control’  define power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in FR2-FR2 NR-DC case without requirng p-NR-FR2 (i.e., no uplink power-sharing between MCG and SCG in FR2). 
----start TP to sub clause 7.6.2 ----------
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------
However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility. 
In addition, if power control described in draft TP of sub-clause 7.6.2 as cited above  is considered to be feasible from RAN4 perspective, RAN1 would like to know whether RAN4 assumes that a UE is still required to comply with the max TRP and EIRP requirements defined in clause 6.2.1 of TS 38.101-2 for CCs of MCG in FR2 and uplink CCs of SCG in FR2 in NR-DC even ‘P-UE-FR2’ would not be used in Rel-16 and not configured by RRC signal.  
      
In [R1-2007509] RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 also in Rel17.
=============== 
 


	Moderator4 
	Moderator Proposal #1-2: 
· Agree the follow LS, reply to RAN4 and CC RAN2.  


=============================
1. Overall Description:
RAN1 would like to thank RAN4 for the further Reply LS on power control for NR-DC. In RAN4 LS reply, RAN4 informed that RAN4 does not introduce P-NR-FR2 in Rel-16. 
RAN1 has discussed the impacts on the Rel16 RAN1 specifications. The parameter is used TS 38.213 subclause 7.6.2 as shown in below text excerpt.
“If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.”

In specification TS 38.213 It is RAN1 understanding that, if a UE is configured with MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing P-NR-FR2 is not consistent with current RAN1 specifications and would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in specification TS 38.213. Hence, the FR2-FR2 NR-DC that has uplink CCs on MCG and uplink CCS on SCG on FR2 is not supported at least in Rel-16. 
RAN1 is discussing below change as one possible solution to use ‘independent power control’  define power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in FR2-FR2 NR-DC case without requirng p-NR-FR2 (i.e., no uplink power-sharing between MCG and SCG in FR2). 
----start TP to sub clause 7.6.2 ----------
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------
However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility, including the following two cases: 1) inter-band NR-DC where uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2. 2) intra-band NR-DC where uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2.
       
In [R1-2007509] RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 also in Rel17.
=============== 



	vivo
	@Moderator, @all
Let me clarify our question a bit more. We understand that p-UE-FR2 will not be defined in Rel-16. Our question is whether RAN4 will define corresponding “configured maximum transmitted power” for FR2 NR-DC without the p-UE-FR2. This is somewhat similar to the yellow part in the draft LS, but the yellow part is questioning clause 6.2.1, but our question is for 6.2.4. Noted that for FR1 NR-DC, clause 6.2B.4.1 of 38.101-1 is defined for configured transmitted power, and clause 6.2A.4 of 38.101-2 is defined that for CA in FR2 even without the P-UE-FR2, but nothing similar has been defined for FR2 NR-DC yet.
So, the question in LS can be revised as below:

In addition, if power control described in draft TP of sub-clause 7.6.2 as cited above  is considered to be feasible from RAN4 perspective, RAN1 would like to know whether RAN4 assumes that a UE is still required to comply with the max TRP and EIRP requirements defined in clause 6.2.1 of TS 38.101-2 for CCs of MCG in FR2 and uplink CCs of SCG in FR2 in NR-DC, and whether RAN4 will define a clause of “configured transmitted power” for FR2 NR-DC, even ‘P-UE-FR2’ would not be used in Rel-16 and not configured by RRC signal.  

We are fine with the other part of the updated LS.


	Qualcomm
	For the update, can we modify as follows?
 
including for the following possible two cases: 1) inter-band NR-DC where uplink CCs of MCG in FR2 and uplink CCs of SCG are in different frequency bands in FR2. 2) intra-band NR-DC where uplink CCs of MCG in FR2 and uplink CCs of SCG are in the same frequency band in FR2
 


	Moderator6
	Moderator Proposal #1-3: (reflect the Qualcomm comment): 
· Agree the follow LS, reply to RAN4 and CC RAN2.  


=============================
1. Overall Description:
RAN1 would like to thank RAN4 for the further Reply LS on power control for NR-DC. In RAN4 LS reply, RAN4 informed that RAN4 does not introduce P-NR-FR2 in Rel-16. 
RAN1 has discussed the impacts on the Rel16 RAN1 specifications. The parameter is used TS 38.213 subclause 7.6.2 as shown in below text excerpt.
“If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by nrdc-PCmode-FR1 for FR1 and/or by nrdc-PCmode-FR2 for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.”

In specification TS 38.213 It is RAN1 understanding that, if a UE is configured with MCG and SCG using NR radio access in FR2, the maximum power for FR2 for transmissions in MCG () is given by p-NR-FR2 corresponding to MCG, and the maximum power for FR2 for transmissions in SCG () is given by p-NR-FR2 corresponding to SCG. Consequently, not introducing P-NR-FR2 is not consistent with current RAN1 specifications and would result in undefined power control for both uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in specification TS 38.213. Hence, the FR2-FR2 NR-DC that has uplink CCs on MCG and uplink CCS on SCG on FR2 is not supported at least in Rel-16. 
RAN1 is discussing below change as one possible solution to use ‘independent power control’  define power control for uplink CCs of MCG in FR2 and uplink CCs of SCG in FR2 in FR2-FR2 NR-DC case without requirng p-NR-FR2 (i.e., no uplink power-sharing between MCG and SCG in FR2). 
----start TP to sub clause 7.6.2 ----------
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, or if a UE is configured with an MCG using NR radio access in FR2 and with a SCG using NR radio access in FR2 and is not configured with p-NR-FR2, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
--------- end TP ----------------
However, RAN1 cannot determine if it is a feasible solution and would like to ask RAN4 inputs about the feasibility, for the following two possible cases: 1) uplink CCs of MCG and uplink CCs of SCG are in different frequency bands in FR2. 2) uplink CCs of MCG and uplink CCs of SCG are in the same frequency band in FR2

In [R1-2007509] RAN4 informed RAN1 that discussion on p-UE-FR2 is postponed to Rel17. RAN1 would like to know if RAN4 expected to discuss p-NR-FR2 also in Rel17.
=============== 













3. Draft CR in R1-2103754 
Companies views on this identified clarification in R1-2103754 [7] can be provided in the table below. 
Discussion #1 
Question 3-1: Can we agree the CR R1-2103754? If not, please clarify why and potential modification. 
	Companies 
	Y/N
	Comments

	ZTE
	
	Ok as it seems to be an editorial CR.

	CATT
	Y
	We are OK with the draft CR

	Samsung
	Y
	Editorial

	OPPO
	
	Support in principle. One more minor issue, according to RAN2 LS (R1-2009669), the suffix should be removed from the RRC parameter (at least for the Rel-16 new RRC parameters). 

	vivo
	Y
	The CR looks fine to us.

	MTK
	Y
	We are OK with the draft CR

	Intel
	Y
	

	Nokia
	Y (see Oppo’s comment)
	Agree with Oppo’s comment though.

	Huawei, HiSilicon
	Y
	We are OK with either the draft CR, or a revision as OPPO suggested removal of suffix -r15/-r16.

	Ericsson
	
	Editorial. Prefer to be part of alignment CR so that the editor can handle the suffix issue consistently with other RRC parameters in the RAN1 spec (e.g. following the guidance in RAN2 LS, looks like in current section 7.6.1 tdm-PatternConfig-r15 should be updated to tdm-PatternConfig and tdm-PatternConfig-r16 should be updated to tdm-PatternConfig2)



Moderator Summary of Discussion #1 
All companies supported the CR with minor modification as pointed by three companies. 
Discussion #2
Moderator Proposal #2: 
· Agree the CR R1-21037 with the following modifications: 
· tdm-PatternConfig-r15 is updated to tdm-PatternConfig 
· tdm-PatternConfig-r16 is updated to tdm-PatternConfig2

Please share your views on the proposal 2 above. 
	Company
	Y/N
	Comments

	ZTE
	Yes
	

	Nokia, NSB
	Yes
	

	vivo
	Yes
	

	MTK
	Yes
	

	OPPO
	Yes
	

	Huawei, HiSilicon
	Yes
	Remind a typo for the main bullet. It should be R1-2103754.
Moderator Corrected.   

	Moderator1
	Modified Moderator Proposal #2: 
· Agree the CR R1-2103754 with the following modifications: 
· tdm-PatternConfig-r15 is updated to tdm-PatternConfig 
· tdm-PatternConfig-r16 is updated to tdm-PatternConfig2





4. Conclusion  
The following was agreed as outcome of email discussions [104b-e-NR-MRDC-CA-01]: 
	· Moderator’s proposal #1-3 with the updates made by Karri in his mail below
· The CR in R1-2103754 with the modifications suggested by the moderator in Moderator Proposal #2

· R1-2104019 (TS38.213, CR0216, Rel-16)    Correction on MR-DC Uplink Power Control in 38.213               Moderator (Apple), Huawei, HiSilicon
· R1-2104018         Further Reply LS on power control for NR-DC           RAN1, Apple





Reference 
RP-2102489	Remaining Issues of Power Sharing for NR-DC	ZTE
R1-2102709	On removal of p-NR-FR2 from NR-NR DC power control	Nokia, Nokia Shanghai Bell
R1-2102949	Maintenance on NR-DC power control	vivo
R1-2103641	Maintenance for Rel-16 MR-DC and CA enhancements	Ericsson
R1-2103757	UL power control for NR-NR dual connectivity	Huawei, HiSilicon
R1-2103754	Correction on the MR-DC Uplink Power Control in 38.213	Huawei, HiSilicon
R1-2102303, “Further Reply LS on power control for NR-DC”, RAN4 to RAN1,RAN2 LS, RAN1#104b-e, April 2021.
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1. Overall Description:

RAN4 would like to thank RAN2 for the LS on power control for NR-DC. RAN4 has discussed the LS and
would like to provide feedback for the following question:

Q1: whether there is any concern about p-NR-FR2 to be used in Rel-16 for supporting NR-DC PC
on FR2?

Yes, RAN4 do have concerns and the reason is similar to p-UE-FR2. RAN4 does not introduce P-NR-FR2 in
Rel-16.

2. Actions:
To RAN2 and RAN1:

ACTION: RAN4 respectfully asks RAN2 and RAN1 to take the above information into account and
decide what to do with their specifications.




