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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The NR SCC UL power drop behavior in FR2 has been discussed in RAN4#97e and WI [1] was approved. Contents as below.

	RAN4 understanding
· The UE prioritizes power on the Pcell and reduces the power on the Scell(s) for transmissions of a given priority when the UE is power limited (38.213)
· The RAN4 requirements on PCMAX for CA do not mandate the UE transmit with equal PSD across CCs at maximum output power
· Equal PSD was assumed for the development of MPR requirements, but the MPR thus specified for the total CA power is applicable to all transmit conditions (priorities)
Way forward
· Changes to 38.101-2, if any, capturing the RAN4 understanding are FFS
· Companies are encouraged to bring views regarding conditions which should be suggested to RAN5 to measure each CA test case (carried over from [1])
· Then send LS to RAN5



This paper discuss on the remaining issues and suggest to conclude the discussion in RAN4.

2 Discussion

As can be seen in the agreed WF [1], the common understanding of equal PSD description in 6.2A.4 of the current 38.101-2 is reached. 

	[bookmark: _Toc21339350][bookmark: _Toc29804567][bookmark: _Toc36548137][bookmark: _Toc37253355][bookmark: _Toc37253687][bookmark: _Toc37321456][bookmark: _Toc37322641][bookmark: _Toc45889509][bookmark: _Toc52203700][bookmark: _Toc53172490]6.2A.4	Configured transmitted power for CA
[bookmark: _Hlk23703311]A UE configured with carrier aggregation can configure its maximum output power for each uplink activated serving cell c and its total configured maximum output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified in subclause 6.2A.2, 6.2A.3 and 6.2.4, respectively. The  UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carrier f of serving cell’s c(i) with non-zero granted power in the respective reference points. 
PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is the same.
[bookmark: _Hlk23706210]The configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds
PPowerclass – MAX(MAX(MPR, A_MPR)  + ΔMBP,n, P-MPR) – MAX{T(MAX(MPR, A_MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax



With the common understanding “Equal PSD was assumed for the development of MPR requirements”, it actually means that the current wording in 6.2A.4 configured transmitted power for CA, i.e. “PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is the same”, is a wrong/redundant information which doesn’t have much meaning but caused interpretation problems like RAN5 testing. And according to the discussion history captured in [2], it can be known that the equal PSD restriction is introduced to spec without much explanation on why this is needed for Pcmax. Besides, for the same Pcmax section in 36.101, 38.101-1 and 38.101-3, no such restriction on the Pcmax exists.
With all the information collected and the common understanding already reached, it is proposed to remove the confusing sentence from 38.101-2.

Observation 1:   Equal PSD restriction was introduced into spec without much explanation why this is needed for Pcmax.
Observation 2:   No such equal PSD restriction for Pcmax exists in other RAN4 specs like 36.101, 38.101-1 and 38.101-3.

Proposal 1:        It is proposed to remove the equal PSD restriction from Pcmax section.


In addition, since it already agreed that “Equal PSD was assumed for the development of MPR requirements”, the next question is whether this needs to be specified in MPR section. 

With the common understanding “Equal PSD was assumed for the development of MPR requirements, but the MPR thus specified for the total CA power is applicable to all transmit conditions (priorities)”. This is aligned with other MPR definition efforts, i.e. MPR are derived based on some precondition (usually the worst case), and however, it applies to all the scenarios.  If we further look at the FR1 CA or EN-DC, no such condition is specified in spec. To avoid of further confusion, is suggest to not specify this information in the spec.

Observation 3:   Usually MPR are derived based on some precondition (the worst case), however, it applies to all the scenarios and there is no need to mention about the precondition in spec.
Observation 4:   No such equal PSD restriction for MPR exists in other RAN4 specs like 36.101, 38.101-1 and 38.101-3.

Proposal 2:        It is proposed to not specify the equal PSD restriction in MPR section.


The change of RAN4 spec, however, doesn’t solve RAN5 testing issue, i.e. how to derive the worst case in testing. In general, our understanding is this is up to RAN5 to decide. And many other Tx requirements under the condition of max power in total may also be impacted. They should also be considered when RAN5 design the test cases. What RAN4 could do is inform RAN5 about the updates and backgrounds in RAN4 specs to facilitate test case design


Proposal 3:        It is proposed to inform RAN5 about the updates and backgrounds in RAN4 specs to facilitate test case design.


3 Conclusion

Observation 1:   Equal PSD restriction was introduced into spec without much explanation why this is needed for Pcmax.
Observation 2:   No such equal PSD restriction for Pcmax exists in other RAN4 specs like 36.101, 38.101-1 and 38.101-3.
Proposal 1:        It is proposed to remove the equal PSD restriction from Pcmax section.

Observation 3:   Usually MPR are derived based on some precondition (the worst case), however, it applies to all the scenarios and there is no need to mention about the precondition in spec.
Observation 4:   No such equal PSD restriction for MPR exists in other RAN4 specs like 36.101, 38.101-1 and 38.101-3.

Proposal 2:        It is proposed to not specify the equal PSD restriction in MPR section.

Proposal 3:        It is proposed to inform RAN5 about the updates and backgrounds in RAN4 specs to facilitate test case design.
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1. Overall Description:
RAN4 has discussed the equal PSD restriction in Pcmax section 6.2A.4 of TS38.101-2 (highlighted below) and agreed to remove it from TS38.101-2 to avoid potential misunderstanding.
The equal PSD restriction was assumed during MPR evaluation, however, the MPR requirements defined in RAN4 specification are applicable to all the PSD conditions among CCs. To avoid unnecessary misunderstanding, RAN4 doesn’t plan to introduce this equal PSD condition to MPR sections.
	6.2A.4	Configured transmitted power for CA
A UE configured with carrier aggregation can configure its maximum output power for each uplink activated serving cell c and its total configured maximum output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified in subclause 6.2A.2, 6.2A.3 and 6.2.4, respectively. The  UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carrier f of serving cell’s c(i) with non-zero granted power in the respective reference points. 
PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is the same.
The configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds
PPowerclass – MAX(MAX(MPR, A_MPR)  + ΔMBP,n, P-MPR) – MAX{T(MAX(MPR, A_MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax



It is RAN4 understanding that worst case should be tested for UE performance, and how to design it is up to RAN5.

2. Actions:
To RAN WG5 group:
ACTION: RAN4 respectfully ask RAN5 to take the above information into consideration.

3. Date of Next TSG WG RAN4 Meetings:
TSG WG RAN4 Meeting #98bis-e	April 12-20, 2021

