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1 Introduction
This document provides as summary of the following email discussion during RAN#91-e:
[91E][18][CA_UL_Tx_switching]
Goal: Resolve the RAN4 debate around CA UL Tx switching
Input contributions covered: RP-210572, RP-210548, RP-210573, RP-210574.
2 Discussion
2.1 Background
The following summarizes proposals from different contributions
	T-doc
	Author
	Observations and proposals

	RP-210572
RP-210573 (CR)
RP-210574
(Mirror CR)
	Ericsson 
	Background:
For an inter-band UL CA configuration with UL TX switching (switching between carrier 1 and carrier 2), the RAN#88-e approved CR should enable 3 dB power boosting on carrier2 allowing UL CA PC3 implementations with the same power capability as the SUL/NUL alternative; 26 dBm on carrier2
· in [1] the power boosting was implemented in the specification of the time masks for UL CA, but not in the specification of the configured maximum output power for UL CA, the PCMAX 
The maximum power on carrier 2 is boosted by 3 dB if the uplinkTxSwitchingPowerBoosting-r16 is enabled and the capability uplinkTxSwitching-PowerBoosting-r16 is supported by the UE – only then 
[image: ]
Reason for change: 
the PCMAX for UL CA in 38.101-1 does not allow 3 dB power boosting for the BC for UL CA PC3. The UE would apply power prioritization of the transmissions according to clause 7.5 of 38.213 already at PCMAX = 23 dBm, 26 dBm on carrier2 is obviously impossible
· carrier2 can only attain 23 dBm according to 38.213, UE power reductions occur when PCMAX (as specified by RAN4) is exceeded

Summary of changes (38.101-1): See details in Company CR RP-210573
Clause 6.2A.1.3: for CA configuration of PC3, the requirements for PC2 for uplink operation in n41, n77, n78 and n79 apply when the uplinkTxSwitchingPowerBoosting-r16 is enabled and uplinkTxSwitching-PowerBoosting-r16 is supported.

Clause 6.2A.2.3: it is clarified that the MPR for power class 2 applies when boosting is enabled.

Clause 6.2A.3.1.3: it is clarified that the A-MPR for power class 2 applies when boosting is enabled.

Clause 6.2A.4.1.3: the PCmax for UL CA is modified with boosting for the default CA power class (PC3). This change does not modify the CA power class indicated for the band combination (the default), but the PCMAX for CA is increased (and the threshold at which the UE should start scaling according to clause 7.5 of 38.213) by Ppowerclass,CA = 3 dB (i.e. 26 dBm total for CA). The UE might support either PC3 or PC2 for the consituent bands but the CA power class is the default. The PEMAX,CA must be set to 26 dBm to enable boosting, configured by the gNB.

Clause 6.3A.3.3: a reference to the specification of the power boosting is added and the IE names corrected in accordance with the latest version of 38.331.

	RP-210548
	Huawei
	Observation 1: the proposed changes of Pcmax for UL CA based Tx switching cannot be viewed as maintenance work.
Observation 2: the basic functionality and UE requirement to enable 3dB additional power boosting for UL CA based Tx switching are complete in the existing RAN2 and RAN4 specifications.
Proposal: Keep the previous RAN plenary agreement, i.e., no other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2. There is no need to further change Pcmax for UL CA based Tx switching.



2.2 Initial round
2.2.1 Open issues
The following questions are proposed to be discussed in the initial round:
· Question #1: Whether existing RAN4 specification (38.101-1) allow 3dB power boosting for the BC for the UL CA PC3? 
· Option 1: the PCMAX for UL CA in 38.101-1 does not allow the agreed 3 dB power boosting for the BC for UL CA PC3; corrections on 38.101-1 required to enable 3dB power boosting for UL CA PC3 with Tx switching
· Option 2: the basic functionality and UE requirement to enable 3dB additional power boosting for UL CA based Tx switching are complete in the existing RAN2 and RAN4 specifications; no changes needed for Rel-16 maintenance 
· Question #2: Any questions and comments for the proposed changes to 38.101-1 in RP-210573?
2.2.2 Companies views’ collection

Question #1: Question #1: Whether existing RAN4 specification (38.101-1) allow 3dB power boosting for the BC for the UL CA PC3? 
· Option 1: the PCMAX for UL CA in 38.101-1 does not allow the agreed 3 dB power boosting for the BC for UL CA PC3; corrections on 38.101-1 required to enable 3dB power boosting for UL CA PC3 with Tx switching
· Option 2: the basic functionality and UE requirement to enable 3dB additional power boosting for UL CA based Tx switching are complete in the existing RAN2 and RAN4 specifications; no changes needed for Rel-16 maintenance 
	Company
	Comments

	Nokia
	Option 1. The term to enable 3 dB power boosting on carrier 2 needs to be considered in configured power calculation.

	Qualcomm
	Specification is conflicting since one part allows for power boosting but then other sets limit for maximum power that is lower than the 3 dB boosted value. Option 1 is correct since likely the power control implementation follows PCmax sections.  

	Apple
	Some clarifications are needed. Is 3dB power boosting applied at all time or only during carrier 2 transmission? Not sure if there is common understanding within RAN4. How about RAN1’s understanding?

	Intel
	Option 1 is preferred

	ZTE
	In our understanding, 3dB power boosting is enabled but there is still ambiguity or inconsistency with PCMAX, so the proposed corrections on PCMAX should be approved.

	Ericsson
	The intention of the previous RAN agreement was to enable the 3dB boosting for CA with TX switching. The current spec is contradictory and should be revised to correctly capture the previous agreement.  (Option 1)

	AT&T
	Option 1. Corrections are needed to remove the conflict in the specification.

	Huawei
	During the RAN4 discussion the judgement of the changes for Pcmax is for the purpose of PHR reporting and to enable UE to transmit >23dBm output power. However, in our view, the functionality is supported without these proposed changes, as the capability should be enabled by network firstly, then the network knows that the power head room is different for the UE which have the power boosting capability. There is no reason in such scenario, the UE cannot transmit larger power compared to the reported power class.
On the other hand, introducing the power boosting actually is a compromised result in RAN#88. The agreement in RAN is “No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2”. In our understanding, there will be no essential change allowed to support this new functionality after RAN#88-e meeting.
As claimed in the reason of change, carrier 2 power is attained according to 38.213 even UE supports power boosting capability, we are not sure if that is the case according to RAN1 understanding. Some clarification by RAN1 would be helpful.

	Huawei v2
	Although companies favor to have those CRs, we would like to further highlight the previous RAN agreement below:
· No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2
· No other RAN4 spec impact due to the change introduced related to this power boosting and UL Tx switching between case 1 and case 2 does not preclude companies’ maintenance Cat F CR, which can be agreed based on consensus.
Firstly RAN agreed that there will be no essential RAN4 impact further. Secondly, the Cat F maintenance should be agreed based on consensus.




Question #2: Questions and comments for the proposed changes in CR RP-210573

	Company
	Comments

	Nokia
	We would not need to rewrite PCMAX_L and PCMAX_H newly. We would be able to add PPowerClass,CA term into the existing formula.

	Qualcomm
	 Modifying the conditions for PPowerClass might also be sufficient in the original clause. Change seems excessive for the need but not wrong.  

	Intel
	Agree with changes in RP-210573

	ZTE
	Support the proposed changes in the CR.

	AT&T
	We are OK with the changes in the CR.

	Huawei
	We don’t think the proposed changes in the CR are necessary. 



2.2.3 Summary and recommendation for further discussion
Question #1: Whether existing RAN4 specification (38.101-1) allow 3dB power boosting for the BC for the UL CA PC3? 
· Summary of comments:
· 8 companies share views during initial round discussion 
· 6 companies support option 1
· One company supports option 2 and highlight the agreements reached in RAN#88E as following:
“No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2
No other RAN4 spec impact due to the change introduced related to this power boosting and UL Tx switching between case 1 and case 2 does not preclude companies’ maintenance Cat F CR, which can be agreed based on consensus.”
· One company didn’t show preference among options and ask one question for clarification 
· Moderator view:
· Option 1 received majority supporting from companies which means majority support that corrections on existing specification 38.101-1 required to enable 3dB power boosting for UL CA PC3 with Tx switching.  
· Considering this issue belongs to Rel-16 maintenance which already discussed in last RAN4 meeting and we aim to draw conclusion in this week, moderator would like to suggest following the majority view.
Question #2: Questions and comments for the proposed changes in CR RP-210573
· Summary of comments:
· 6 companies share comments for the proposed changes in CR RP-210573
· One company commented the changes not needed
· 3 companies OK with changes in the CR
· 2 companies suggested to modify based on existing formula, no need to introduce new formula  
· Moderator view:
· The general direction on the corrections in CR RP-210573 seems acceptable by majority except one company who shared objection for the changes. 
·  For details on Pcmax formula corrections, two options can be considered:
· Option 1: Introducing new formula for Pcmax as proposed in RP-210573 
· Option 2: Making modifications based on existing Pcmax formula
Recommendations from moderator for intermediate round:
Based on the discussion over initial round, below proposals given:
Proposal 1: Corrections on 38.101-1 required to enable 3dB power boosting for UL CA PC3 with Tx switching.
If consensus reached by deadline for comments on intermediate sumamries i.e.10:59h UTC Wednesday 24th March, then proposal 1 can be considered as agreed and companies can focus on the details of corrections.
If consensus still not reached by that time, moderator suggests to handle in Wednesday GTW session pending on RAN chair’s decision on the GTW agenda arrangement. 
Moderator suggests to further work the corrections to specification in 2nd round with CR RP-210573 as basis taking into account all the comments received in initial round and intermediate round.
Proposal 2: Further work on corrections to 38.101-1 with CR RP-210573 as basis with two options for the corrections on Pcmax udner Clause 6.2A.4.1.3
· Option 1: Introducing new formula for Pcmax as proposed in RP-210573 
· Option 2: Making modifications based on existing Pcmax formula

2.3 Intermediate round
2.3.1 Companies views’ collection
Proposal 1: Corrections on 38.101-1 required to enable 3dB power boosting for UL CA PC3 with Tx switching .
	Company
	Comments

	T-Mobile USA
	We apologize for missing the comment deadline in the first round. We also supported the correction to 38.101-1 required to enable 3dB power boosting for UL CA PC3 with Tx switching. We support the CR in RP-210573.

	Verizon
	Yes, we support making correction! The spec should be revised to correctly capture the term and enable 3 dB power boosting on carrier 2 needs (Option 1).

	Ericsson
	To Apple query: the change only applies under the conditions specified when uplinkTxSwitchingPowerBoosting-r16 is present as specified in 38.331, the RAN4 specification cannot add any functionality. The UL CA power class is not changed (still PC3), but an offset PPowerClass,CA = 3 dB is added to allow 26 dBm for carrier2 under the conditions applicable with  uplinkTxSwitchingPowerBoosting-r16 present (configured by gNB).

To Huawei: Honestly speaking we do not share the interpretation that the spec is clear now. Section 6.2A.4 in 38.101-4 states that:

The measured maximum output power PUMAX over all serving cells with same slot pattern shall be within the following range:
                                  PCMAX_L  – MAX{TL, TLOW(PCMAX_L) }  ≤  PUMAX  ≤  PCMAX_H  +  THIGH(PCMAX_H)
                                                                             PUMAX = 10 log10 ∑ pUMAX,c
where pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale. The tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX are specified in Table 6.2A.4.1.3-1. The tolerance TL is the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1-2 for inter-band carrier aggregation.
The measured maximum output power PUMAX over all serving cells, when at least one slot has a different transmission numerology or symbol pattern, shall be within the following range:
                                 P'CMAX_L–  MAX{TL, TLOW (P'CMAX_L)} ≤  P'UMAX  ≤  P'CMAX_H + THIGH (P'CMAX_H)
                                                                            P'UMAX = 10 log10 ∑ p'UMAX,c

So if the UE should apply the 3dB boost as indicated in section 6.3A.3.3.2, even though the network knows about the boost, it would fail the requirement in section 6.2A.4 because with 3dB boost the measured output power would no longer be within the indicated range. (i.e. if PCmax is 23dBm then it will be impossible to transmit 26dBm on carrier 2 and still meet the requirement in yellow), 

So, the agreement was to include boosting, which we did, but then it was not noticed that another section of the specification prevents the boosting. For this reason, we view this as a correction. Nothing new beyond the agreement is added.


	Nokia
	Yes, it is required.

	AT&T
	Yes, the correction is required.

	ZTE
	Yes, the correction is required.

	Intel
	Yes, corrections are required

	Telecom Italia
	Sorry for missing the first deadline. Same position as T-Mobile US. And Yes, the correction is required

	Huawei
	We would like to reiterate the previous RAN agreement here:
· No other RAN4 spec impact due to change introduced related to this power boosting and UL Tx switching between case 1 and case 2
· No other RAN4 spec impact due to the change introduced related to this power boosting and UL Tx switching between case 1 and case 2 does not preclude companies’ maintenance Cat F CR, which can be agreed based on consensus.

Definitely, no consensus is reached for the CR. We still think this kind of corrections in TS 38.101-1 is not necessary. But in spirit of making progress, even the CR violates the RAN agreement hardly reached previously, we could accept changes of Pcmax for CA.
However, as proposed in the CR that “the MPR for power class 2 in sub-clause 6.2.2 also applies for transmissions on carrier 2 if the uplinkTxSwitching-16 is present” and similar changes for A-MPR, but the PC2 MPR/A-MPR requirements are not specified yet for 2Tx according to the discussion in TxD topic. Therefore, by all means, the CR should not be agreed for the time being. We think the changes can be further discussed in RAN4 once the PC2 MPR/A-MPR are available. 
In addition, we should make sure that any changes of Pcmax are RAN4 only issue, which shall not have any impact to RAN1 and RAN2. 

	Ericson
	To Huawei: We differ in opinion about whether this CR violates the previous agreement but thank you for your effort to move forward.
Regarding the MPR, we appreciate that discussions are ongoing about TxD MPR/A-MPR. 
The proposed text is actually referring to the whole MPR section of the spec (i.e. for all UL scenarios) because the MPR/A-MPR already exists for CL MIMO operation.  Once requirements for TxD MPR/A-MPR are agreed/added, the text on TX switching will automatically refer to those requirements.
Our proposal is to agree these MPR references in the CR (so that UL CL MIMO is covered), but then make the following agreements:
Agreement: MPR/A-MPR for UL TxD shall be appropriately captured for the CA/TX switching case. The specification may be updated if needed to achieve this.
Agreement: No RAN1/2 changes are needed related to TX switching / PCMax.

In regard to the first agreement, we do not envisage any update to the spec being needed to accommodate eventual UL TxD requirements, but would support to do and update if there would be a need.
We have uploaded a draft revision for the CR with the “reduced” text suggested by Qualcomm and Nokia.



Proposal 2: Further work on corrections to 38.101-1 with CR RP-210573 as basis with two options for the corrections on Pcmax udner Clause 6.2A.4.1.3
· Option 1: Introducing new formula for Pcmax as proposed in RP-210573 
· Option 2: Making modifications based on existing Pcmax formula
Companies are encouraged to provide further comments on the corrections introduced to specification in following table.
	Company
	Comments

	T-Mobile USA
	We support option 1. 

	Verizon
	We support the changes in PR-210573!

	Ericsson
	We of course support option 1. Regarding option 2, our understanding is that Nokia/Qualcomm propose to just add the boosting to the formula rather than copy/paste the formula and add it. Then the change to section 6.2A.4.1.3 would be as below (with all other changes the same). We would be OK with this option too.

[bookmark: _Toc59650004][bookmark: _Toc61357268][bookmark: _Toc61359042][bookmark: _Hlk67411164]6.2A.4.1.3	Configured transmitted power for Inter-band CA
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX.
The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in clause 6.2.4.
For uplink inter-band carrier aggregation, MPRc and A-MPRc apply per serving cell c and are specified in clause 6.2.2 and clause 6.2.3, respectively. P-MPR c accounts for power management for serving cell c. PCMAX,c  is calculated under the assumption that the transmit power is increased independently on all component carriers.
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
For uplink inter-band carrier aggregation with one serving cell c per operating band when same slot symbol pattern is used in all aggregated serving cells,
	PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(MAX(mprc·∆mprc, a-mprc)·tC,c ·tIB,c·tRxSRS,c) , pPowerClass/pmprc], PEMAX,CA, PPowerClass + PPowerClass,CA }
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass+ PPowerClass,CA }
where
-	pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7];
-	PPowerClass is the maximum UE power specified in Table 6.2A.1.3-1 without taking into account the tolerance specified in the Table 6.2A.1.3-1; pPowerClass is the linear value of PPowerClass;
-	mpr c and a-mpr c are the linear values of MPR c and A-MPR c as specified in clause 6.2.2 and clause 6.2.3, respectively;
-	∆mpr c is the linear value of ∆MPR c as specified in clause 6.2.2;
-	pmprc is the linear value of P-MPR c;
-	∆tRxSRS,c  is the linear value of ∆TRxSRS,c;
-	tC,c is the linear value of TC,ctC,c = 1.41 when NOTE 2 in Table 6.2A.1.3-1 applies for a serving cell c, otherwise tC,c = 1;
-	tIB,c  is the linear value of the inter-band relaxation term TIB,c of the serving cell c as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 clause  6.2B.4.2 for EN-DC; otherwise tIB,c In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
a)	When the operating band frequency range is ≤ 1 GHz, the applicable additional TIB,c shall be the average value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band combinations. In case there is a harmonic relation between low band UL and high band DL, then the maximum ∆TIB,c among the different supported band combinations involving such band shall be applied
b)	When the operating band frequency range is > 1 GHz, the applicable additional ∆TIB,c shall be the maximum value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3] for the applicable operating bands.
-	PEMAX,CA is p-UE-FR1 value signalled by RRC and defined in [38.331];
-	PPowerClass,CA = 3 dB when the uplinkTxSwitchingPowerBoosting-r16 is enabled, PPowerClass,CA = 0 dB otherwise.
For uplink inter-band carrier aggregation with one serving cell c per operating band when at least one different numerology/slot pattern is used in aggregated cells, the UE is allowed to set its configured maximum output power PCMAX,c(i),I for serving cell c(i) of slot numerology type i, and its total configured maximum output power PCMAX.
The configured maximum output power PCMAX,c(i),i (p) in slot p of serving cell c(i) on slot numerology type i shall be set within the following bounds:
PCMAX_L,f,c(i),i (p) ≤  PCMAX,f,c(i), i (p) ≤  PCMAX_H,f,c(i),i (p)
where PCMAX_L,f,c (i),i (p) and PCMAX_H,f,c(i),i (p) are the limits for a serving cell c(i) of slot numerology type i as specified in clause 6.2.4.
The total UE configured maximum output power PCMAX (p,q) in a slot p of slot numerology or symbol pattern i,  and a slot q of slot numerology or symbol pattern j that overlap in time shall be set within the following bounds unless stated otherwise:
PCMAX_L(p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)
When slots p and q have different transmissions lengths and belong to different cells on different bands:
PCMAX_L (p,q) = MIN {10 log10 [pCMAX_L,f,c(i),i (p) + pCMAX_L,f,c(i),j (q)], PPowerClass}
PCMAX_H (p,q) = MIN {10 log10 [pCMAX_ H,f,c(i),i (p) + pCMAX_ H,f,c(i),j (q)], PPowerClass}
where pCMAX_L,f,c (i),i  and pCMAX_ H,f,c(i),i  are the respective limits PCMAX_L,f,c (i),i and PCMAX_H,f,c(i),i expressed in linear scale.
TREF and Teval are specified in Table 6.2A.4.1.3-0 when same and different slot patterns are used in aggregated carriers. For each TREF, the PCMAX_L is evaluated per Teval and given by the minimum value taken over the transmission(s) within the Teval; the minimum PCMAX_L over the one or more Teval is then applied for the entire TREF. PPowerClass shall not be exceeded by the UE during any period of time.
Table 6.2A.4.1.3-0: PCMAX evaluation window for different slot and channel durations
	TREF
	Teval
	Teval with frequency hopping

	TREF of largest slot duration over both UL CCs
	Physical channel length
	Min(Tno_hopping, Physical Channel Length)



If the UE is configured with multiple TAGs and transmissions of the UE on slot i for any serving cell in one TAG overlap some portion of the first symbol of the transmission on slot i +1 for a different serving cell in another TAG, the UE minimum of PCMAX_L for slots i and i + 1 applies for any overlapping portion of slots i and i + 1. PPowerClass shall not be exceeded by the UE during any period of time.
The measured maximum output power PUMAX over all serving cells with same slot pattern shall be within the following range:
	PCMAX_L  – MAX{TL, TLOW(PCMAX_L) }  ≤  PUMAX  ≤  PCMAX_H  +  THIGH(PCMAX_H)
	PUMAX = 10 log10 ∑ pUMAX,c
where pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale. The tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX are specified in Table 6.2A.4.1.3-1. The tolerance TL is the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1-2 for inter-band carrier aggregation.
The measured maximum output power PUMAX over all serving cells, when at least one slot has a different transmission numerology or symbol pattern, shall be within the following range:
	’'CMAX_L–  MAX{TL, TLOW (’'CMAX_L)} ≤  ’'UMAX  ≤  ’'CMAX_H + THIGH (’'CMAX_H)
	’'UMAX = 10 log10 ∑ ’'UMAX,c
where ’'UMAX,c  denotes the average measured maximum output power for serving cell c expressed in linear scale over TREF. The tolerances TLOW(’'CMAX) and THIGH(’'CMAX) for applicable values of ’'CMAX are specified in Table 6.2A.4.1.3-1 for inter-band carrier aggregation. The tolerance TL is the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1 for inter-band carrier aggregation.
where:
	’'CMAX_L  = MIN{ MIN {10log10∑( pCMAX_L,f,c(i),i), PPowerClass} over all overlapping slots in TREF}
	’'CMAX_H = MAX{ MIN{10 log10 ∑ pEMAX,c , PPowerClass} over all overlapping slots in TREF}
Table 6.2A.4.1.3-1: PCMAX tolerance for uplink inter-band CA (two bands)
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	PCMAX = 23
	3.0
	2.0

	22 ≤ PCMAX < 23
	5.0
	2.0

	21 ≤ PCMAX < 22
	5.0
	3.0

	20 ≤ PCMAX < 21
	6.0
	4.0

	16 ≤ PCMAX < 20
	5.0

	11 ≤ PCMAX < 16
	6.0

	-40 ≤ PCMAX < 11
	7.0





	Nokia
	The content of RP-210573 should be modified as the above provided by Ericsson. The current content of RP-210573 has redundancy. This causes unnecessary work in the future because once we find some errors or need come changes in Pcmax formula, we need to correct two Pcmax formulas in the future. Keeping higher spec quality will lead less work in the end.

	AT&T
	We support the changes proposed in RP-210573 but can agree with either option as both solve the problem at hand.

	ZTE
	We support the redundancy-free revision provided by Ericsson.

	Intel
	Both proposed alternatives are acceptable for us

	Telecom Italia
	Both alternatives are ok

	Huawei
	The detailed changes can be further discussed in RAN4 after PC2 MPR/A-MPR requirements are finished. 

	Ericsson
	We uploaded a draft update in this folder



2.3.2 Summary and recommendation for further discussion
Proposal 1: Corrections on 38.101-1 required to enable 3dB power boosting for UL CA PC3 with Tx switching.
· Summary of comments: 
· Supported by: T-Mobile USA, Verizon, AT&T, Telecom Italia, Ericsson, Nokia, ZTE, Intel, Qualcomm (9);  E/// proposed to approve the CR meanwhile capture additional agreements that  MPR for TX diversity will be captured for TX switching and can be further revised if needed. 
· Objected by: Huawei (1); Huawei proposed to postpone the discussion into RAN4 till the PC2 MPR/A-MPR are available meanwhile changes to Pcmax seems acceptable 
Still no consensus reached for proposal 1 with one company consistently hold the objection to endorse the corrections at this moment. The majority view is supporting proposal 1 with newly 3 more companies (operators) share the supporting on proposal 1.

· Moderator revised proposal:
In order to move forward, a comprise proposal offered from moderator as following:
· Approve the corrections at this RAN-P i.e. agree the revised CR with additional two agreements as following: 
· No RAN1/2 changes are needed related to TX switching / PCMax.
· MPR/A-MPR for UL TxD shall be appropriately captured for the CA/TX switching case. The specification may be updated if needed to achieve this.
 
Feedback on the revised proposal captured in below table 
	Company  
	View

	 Huawei
	In general, as we commented during 2nd round, we are fine to make some changes in RAN4 spec to move forward.  However, as the core requirements for PC2 MPR/A-MPR for 2Tx are not defined yet for both TxD and UL MIMO, the current CR cannot enable the functionality. 
Similar discussion with dependence of TxD requirements also happened in thread [48], even PC1.5 TxD/MIMO requirements actually are available already, the objective of adding PC1.5 UL CA is still suggested to postpone after the whole 2Tx requirements are specified. We think the treatment should be consistent. 

	 Ericsson
	There are already requirements for MPR/A-MPR for UL MIMO operation, so it is TxD where the requirement is under discussion. The CR simply says that the appropriate MPR should be applied, so when TxD MPR exists then that MPR would be applied for TxD. If we would make a dependency on agreeing MPR/A-MPR for TxD to agree changes in the spec, then other WIs/CRs should be paused too, not least band combinations.
In the meantime, we don’t follow why block the CR considering that MPR for UL MIMO operation is already specified?
Regarding thread 48, this discussion is not about MPR, it is about introducing non-contiguous CA and MIMO as a new feature and stating that the feature would apply to TX switching too; it is not related to MPR. 
There are already P-MPR/MPR requirements for UL-MIMO, so we don’t get why to block agreeing the CR given that the UL MIMO case exists. Of course for TxD the MPR needs to be properly applied for TX switching, but it does not seem reasonable to connect the TxD MPR and already specified UL MIMO operation.
Huawei Rely 1:
We are not discussing about P-MPR here. Your comment of “MPR for UL MIMO operation is already specified” is not correct. 
I copied the MPR requirements for UL MIMO as below, currently the MPR requirements refer to Table 6.2.2-1, which is for PC3 UE rather than for PC2. So there are no PC2 MPR requirements for both TxD and UL MIMO. Without the complete MPR requirements, it doesn’t make sense to have the CR agreed. Hope that clarifies.

[bookmark: _Toc61372768][bookmark: _Toc21344283][bookmark: _Toc29801769][bookmark: _Toc29802193][bookmark: _Toc29802818][bookmark: _Toc36107560][bookmark: _Toc37251326][bookmark: _Toc45888141][bookmark: _Toc45888740][bookmark: _Toc61367385]6.2D.2    UE maximum output power reduction for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
E/// Reply 1:
Yes agree about P-MPR; we are not discussing that. Apologies it was a typo (should have been A-MPR).

Regarding the spec text you point to in 6.2D.2, further down the same clause is the following:

[bookmark: _Toc61359062][bookmark: _Toc59650024][bookmark: _Toc61357288]6.2D.2    UE maximum output power reduction for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the allowed MPR for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.2 apply for the power class as indicated by the ue-PowerClass field in capability signaling.

So the yellow text above overrides and applies PC2 requirements (if PC2 is applicable). TX switching should also operate in this way for carrier 2 and our proposed CR does this.
Huawei Reply 2:
Also for the yellow part referred by Tom,
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.2 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
Clause 6.2.2 is for 1Tx for PC2. As agreed in last RAN4 meeting, TxD is not included in this clause. And as we explained that for UL MIMO, now we only have PC3 MPR requirements available in the spec. Clearly there are not 2Tx PC2 MPR/A-MPR requirements available to enable the power boosting functionality at this moment. So we think the CR should be postponed after the 2Tx requirements are specified. Again, we would like to iterate that in principle we are not against some changes in the RAN4 spec, but it is not the right time to do so. 

	Telecom Italia
	Telecom Italia supports the moderator’s way forward and would support approving the CR at this plenary

	AT&T
	We support the moderator proposal. The corrections in the Ericsson CR are needed to remove the conflict in the specification.

	Sprint
	We support AT&T and Ericsson.

	ZTE
	n our understanding, for MPR aspects, the CR actually just refers to PC2 requirements, instead of creating own subclauses. Anyway, the referred part could always be under maintenance if necessary, but it should not be a reason to block this CR.  Under the current RAN4 workload, we cannot afford to repeat similar discussions again in RAN4.
We support Moderator's proposals in order to move on, and approve the CR in this week.

	ATT
	We have the same understanding as Ericsson, and the CR addresses requirement correctly. 
Also we support the moderator proposal.


 
 
Proposal 2: Further work on corrections to 38.101-1 with CR RP-210573 as basis with two options for the corrections on Pcmax under Clause 6.2A.4.1.3
· Option 1: Introducing new formula for Pcmax as proposed in RP-210573 
· Option 2: Making modifications based on existing Pcmax formula

· Summary of comments: 
· Option 1: T-Mobile USA, Verizon, Ericsson (option 2 also fine), Intel (both options fine), AT&T (both options fine) (5)
· Option 2: Qualcomm, Nokia, ZTE, Intel (both options fine), AT&T (both options fine), Ericsson (option 2 also acceptable) (6)
Both option 1 and option 2 can achieve the same purpose, no much big difference technically. And 3 companies hold strong preference on option 2. 
· Moderator revised proposal:
Take the approach as option 2 i.e. Making modifications based on existing Pcmax formula. 
2.4 Final round
Based on further comments on the revised proposal from moderator as summarized above, there is still no consensus whether the corrections should be approved and implemented into specification at this RAN-P with polarized positions even majority support the revised proposal from moderator including several operators. 
With further discussion over final round，below proposal seems agreeable: 
Final proposal: Technically endorse the revised CR in this RAN-P (RP-210850). RAN4 continue to discuss MPR requirements and implement into specifications after RAN4 confirm that there is not any issue to consider with MPR for PC2 for any band combination with TX switching
· No RAN1/2 changes are needed related to TX switching / PCMax.
· The MPR section of the CR can be further improved if needed to capture PC2 MPR operation pending on further RAN4 discussion

3 Conclusion
[bookmark: _Ref450583331][bookmark: _GoBack]Moderator recommendations for the decision:
· Technically endorse the revised CR in this RAN-P (RP-210850). RAN4 continue to discuss MPR requirements and implement into specifications after RAN4 confirm that there is not any issue to consider with MPR for PC2 for any band combination with TX switching
· No RAN1/2 changes are needed related to TX switching / PCMax.
· The MPR section of the CR can be further improved if needed to capture PC2 MPR operation pending on further RAN4 discussion
· T-doc RP-210548, RP-210572 noted, RP-210574 (CAT A CR) withdrawn.
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uplinkTxSwitchingPowerBoosting
Indicates whether the UE is allowed to enable 3dB boosting on the maximum output power for
transmission on carrier2 under the operation state in which 2-port transmission can be supported on
carrier2 for inter-band UL CA case with dynamic UL Tx switching as defined in TS 38.101-1 [15]. Network
can only configure this field for dynamic UL Tx switching in inter-band UL CA case with power Class 3 as

defined in TS 38.101-1 [15].




