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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The issue of low priority serving cell power drop in CA has been brought up in RAN4 but no conclusion with one WF [1] to capture the status and inputs. Then in the June RAN plenary this issue was also discussed, however, still no conclusion on whether this issue is real in the field, and whether RAN1 should be involved, as can be seen below. This paper continue discuss on this topic.
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2 Discussion
2.1 Field issue or not
This topic was triggered by RAN5 testing specific issue, i.e. in RAN4 38.101-2 the Pcmax is calculated with the assumption of equal PSD in each CC (see below figure), however, with traditional RAN5 testing design TE will control PCC and SCC power to their max power with continue power UP command which finally will become no power or less power on the low priority CC. 
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Observation 1:    The original issue was about the RAN5 testing problem to achieve equal PSD between CA in FR2 Pcmax requirement.

This issue was brought to RAN4 by [2], and then after discussion RAN4 reply LS [3] to RAN5 about the explanation of this equal PSD restriction and also the views on how to test it. In general, RAN4 prefers testing with equal PSD, however, it is also acceptable to test UL CA according to RAN1 38.213 power prioritization rules which is the UE behaviour in the field.
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So up to the LS sent to RAN5, the discussion are mainly focus on the interpretation of the equal PSD restriction in Pcmax, and also how to test it. At that stage, it is pure RAN5 testing related issue.

Observation 2:    RAN4 sent LS to RAN5 clarify the requirement and also the testing approaches, which confirms the power scaling UE behavior of 38.213.

After that, the issue in the field was brought up, i.e. UE might facing the situation that NW schedule all the power to high priority CC and cause the low priority CC dropped. However, whether this should be considered as a problem in the field is not concluded. Several aspects might need to be clarified:

1) The UE power control behaviour in the field including the power scaling/prioritization is aligned with RAN1 38.213 and therefore no conformance issue. If this behaviour is a problem, then RAN1 might be better place to reconsider the UE behaviour since this is RAN1 scope.

2) Whether NW scheduling can be optimised to avoid the low priority CC connection drop. For example, if NW feels the low priority CC power is too low, then it should increase its power by close loop TPC commands and limit the power of high priority CC also with TPC commands. This is not a complex scheduling, and maybe NW can avoid the low priority CC drop with this scheduling approach without changing spec?

3) Regarding put hard limit (Pmax) on the max power of high priority CC to give power room for the low priority CC, the potential issue need to be considered, i.e. what if the high priority CC needs more power to keep the link but NW doesn’t allow it especially when UE is at the cell edge? It was commented that maybe NW can only activate the power limit when UE is in the cell center but how NW to judge UE is in the center? If this is doable, maybe can also doable in the above 2) TPC scheduling approach?

Observation 3:    There is no conclusion on whether the low priority CC power scaling/dropping is a field problem and several issues need to be clarified for better understanding.

Proposal 1:         It is proposed to clarify the following aspects for better understanding the issue in the field.
	1) Whether power scaling/prioritization defined in 38.213 has problem, if it is then problem should be discussed in RAN1
	2) Why NW scheduling cannot prevent the low priority CC connection drop, e.g. by increase the low priority CC power and decrease the high priority CC power in close loop power control
	3) How NW decide to activate/deactivate Pmax in high priority CC and cause no problem in the linkage when UE is in the cell edge

2.2 Way to address it
In RAN4, putting hard power limit on the PCC was proposed in [4] where it considers the PCC is the high priority CC. According to 38.213, the high priority CC is not fixed in CA where the priority is a comparison of channels (PRACH, PUCCH, PUSCH, SRS), and the priority can also be indicated by NW with phy-PriorityIndex signaling. So there is no fixed priority in CA, and put max power limit always on the PCC is not always proper. The priority conditions need to be further considered at least, for example activate the power limit only on the higher priority CC by comparison of channels and NW priority indication.

Observation 4:    There is no fixed CC priority in CA, and the priority is determined by channels (PRACH, PUCCH, PUSCH, SRS), and NW indication with phy-PriorityIndex signaling.

Proposal 2:         It is proposed to put max power limit on the high priority CC instead of always on the PCC if this approach is to be further pursued in RAN4.

Regarding where to solve the potential problem, our preference is in RAN1 if NW scheduling cannot solve it and specification change is needed. The fundamental UE behavior is defined by RAN1, and if the prioritization/scaling is considered to be problematic, then RAN1 shall reconsider what they have defined. Putting hard limit on the high priority CC is straight forward, however, the potential risk of causing high priority CC dropping in the cell edge might counteract the benefit it can brought.

Observation 5:    If the prioritization/scaling is considered to be problematic, then RAN1 shall reconsider what they have defined.

Proposal 3:         It is proposed to further discuss the prioritization/scaling behavior in RAN1 if it is considered to be problematic. And RAN4 can inform RAN1 about the considerations on the potential field issue.

3 Conclusion
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In particular, RAN4 has been made aware of a problem in conformance testing that Rel-15 FR2 UEs stop
transmitting UL signals of NR SCC when it is set to transmit UL signals at maximum power (by R4-2009656,
“NR SCC UL power drop behaviour with EN-DC UE in FR2”, Anritsu Corp). These UEs stopped transmitting UL
signals of NR SCC also during intra-band contiguous CA operation. To this end, RAN4 has discussed the
following two options for verification of the CA test cases: «

1. Option 1: Equal PSD between CCs. ~
2. Option 2: Measure the UE as is even SCC output may be scaled down under CA mode. «
Y
RAN4 considers that equal PSD is a preferred test condition to verify the UL CA requirements. However,

considering the actual UE behaviour in the field, which is subject to the prioritization rules in 38.213.RAN4
recognizes that testing details (configures/procedures) are ultimately up to RANS.
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=4.7 Final summary .

From the discussion, there is no agreement on 1) if ths is a real issue from the field (or at least several companies are

.
.

As such, proponents are encouraged to bring more motivation and possible solutions to both RAN4 and RANL in Aug.
We can then come back to this issue in RAN¥93-e,
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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 ¢ and its total configured maximum output power Pcmax. The definition of the configured UE maximum output
power Pemax e for each carrier fof a serving cell ¢ is used for power headroom reporting for carrier f'of serving cell ¢
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 Peyax in a
transmission occasion is determined by the UL grants for carriers f of all serving cells ¢ with non-zero granted power in
the respective reference point.

For uplink intra-band contiguous carrier aggregation, MPR is specified in clause 6.2A.2. Pemaxis calculated under the

The configured UE maximum output power Pcumax shall be set such that the corresponding measured total peak EIRP
Puwmax is within the following bounds




