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1 Background
The problem of UL SCell power reductions (dropping) discussed for FR2 is also relevant for FR1 intra-band combinations and affect the actual transmitted power levels of UL serving cells. The observations apply for both contiguous and non-contiguous intra-band CA as well as for inter-band UL CA for FR1.
In [1] we give a background to a resolution of the SCell dropping problem by which “equal PSD” in conformance tests can also be achieved by specifying limits relative to the configured power for the serving cells. This would account for the actual power back-off that is applied by the UE. The UE-specific limits should configured by RRC and activated/deactivated by a MAC-CE.
The relative limits configured by RRC signaling (in e.g. the uplinkConfig of the UE-dedicated ServingCellConfig modifying the PCell or adding SCells) should be enabled/disabled by a MAC-CE element to allow fast adaptation to changing radio conditions in case e.g. the PCell should be allocated all UE output power available. The same limits can also be made absolute (then only the bounds of the configured maximum power is modified).
Values of the DPCMAX,f,c configured by RRC could be e.g. 1,2,3, and 6 dB, 1 dB means that remaining cells are attenuated by 6 dB, 6 dB implies “equal PSD” for four serving cells with DPCMAX,f,c configured on all cells.

The MAC-CE, tentatively denoted [Serving Cell Configured Power MAC CE] could be similar to the SCell activation/deactivation:
· 6.1.3.10
SCell Activation/Deactivation MAC CEs

The SCell Activation/Deactivation MAC CE of one octet is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing seven C-fields and one R-field. The SCell Activation/Deactivation MAC CE with one octet is defined as follows (Figure 6.1.3.10-1).

The SCell Activation/Deactivation MAC CE of four octets is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of four octets containing 31 C-fields and one R-field. The SCell Activation/Deactivation MAC CE of four octets is defined as follows (Figure 6.1.3.10-2).

-
Ci: If there is an SCell configured for the MAC entity with SCellIndex i as specified in TS 38.331 [5], this field indicates the activation/deactivation status of the SCell with SCellIndex i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to 0 to indicate that the SCell with SCellIndex i shall be deactivated;

-
R: Reserved bit, set to 0.


[image: image1.emf]C

7

Oct 1 R C

6

C

5

C

4

C

3

C

2

C

1


Figure 6.1.3.10-1: SCell Activation/Deactivation MAC CE of one octet
and be handled like other MAC-CE inidcating updates (the power limits) to lower layer. Spare bits could be used in case the limits should be restricted to particular transmissions e.g. PUSCH only. 

A UE capability indicating support of the above functionality may be needed.
2 Proposal

It is proposed to send an LS to RAN2 to ask for specification appropriate IEs and MAC-CE as per the Draft LS attached below and ask RAN1 to confirm that there is no impact on the RAN1 specifications.
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1. Overall Description:
RAN4 has discussed during several  meeting cycles the problem of UL SCell power reductions (dropping) manifested in conformance tests for FR2. The problem is related to the power prioritization rules in clause 7.5 of 38.213: for transmissions of equal pririority within a cell group, for example, the primary cell is prioritized when the UE is power limited (the PCMAX of the total CA signal exceeded). This behaviour also occurs for all types of band combination for FR1.

One way of preventing SCell power reductions is to limit the maximum power for the PCell to reserve power for SCell transmissions, at least for particular transmissions. Preventing excessive SCell power reductions are can be achieved by configuring UE-specific limits PCMAX,f,c relative to the configured power for the serving cells. This would account for the actual power back-off that is applied by the UE. Moreover, the said UE-specific limits configured by RRC should be activated/deactivated by a MAC-CE to allow fast adaptation to changing radio conditions in case e.g. the PCell should be allocated all the UE output power available. 
A more comprehensive description of the proposal can be found in the tdoc R4-2112826 “Resolution of the Scell dropping (power reduction) problem”.

The relative limits PCMAX,f,c per serving cell could be configured by the gNB during configuration of the CA band combination, with an indication if the limit is only absolute (i.e. the limit then acts like an absolute P-Max limitation). Values of the PCMAX,f,c thus configured by RRC could be 1,2,3, and 6 dB.

The MAC-CE, tentatively denoted [Serving Cell Configured Power MAC CE] could be similar to the SCell activation/deactivation. Spare bits could indicate if the limits are only applicable to a specific stransmission, e.g. PUSCH.

A UE capability indicating support of the above functionality may be needed.

2. Actions:
To RAN1 group.

ACTION: RAN4 asks RAN1 to verify that the proposed resolution has no impact on the RAN1 specification 
To RAN2 group.

ACTION: RAN4 asks RAN2 to take the above into account and consider specification of appropriate functionality in RAN2 specifications.
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