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1. Introduction
The “power class fallback” issue had been discussed raised during Feb RAN4 meeting, that a concern was raised on the current power class fallback concept and the way specified in the specifications [1]. This issue was also discussed during last RAN4 meeting, and a WF was approved including the proposals and options for revisiting for the power class fallback related descriptions in the current specifications [2].
In this contribution, we provide our view on this issue, and two proposals were made in the section 3.
2. Discussion

The main issue in the WF [2] is the issue 2.1 below, “Way forward on RAN4 specifications revisions to mitigate power class fallback issues”, which includes two options to revise the specifications, while other options are not precluded. Note that there were also some companies commented that 
	Proposal: Companies are encouraged to consider the following options for RAN4 specifications revisions to mitigate power class fallback issues
Option 1: Keep the texts for power class fallback behavior in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power of” this power class (R4-2404660)
Option 2: Move the text descriptions on UL duty cycle and P-max conditions below the power class tables in “UE maximum output power” sub-clauses to ΔPPowerClass definitions in “Configured output power” sub-clauses (R4-2404186).

Option 3: Other options are not precluded.


Note that the High Power UE and the related description under the MOP sections, and also the delta P power class parameter were introduced first in Rel.14 LTE specifications. Before we decide to make changes to the specifications, we think it’s better to have a further review and detail re-examination on the past discussion. If the “Power class fallback” is a misconception, and current specifications is confusing as mentioned in some contributions [1][3], it is also questionable why the related description has been stayed in the specifications for such a long time.

Here we provided some backgrounds on the original HPUE related texts which were first introduced by the first PC2 support in band 41.

We first look into the first HPUE CR[4] endorsed in RAN4#80.

RAN4#80
R4-166914
Introduction of power class 2 HPUE in Band 41
Decision: 

The document was Endorsed
The text proposed in the MOP section:
	For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or if the TDD frame configuration is 0 or 6, the requirements for power class 2 are not applicable,  PPowerClass shall be reconfigured to 23 dBm, and all requirements for a power class 3 UE shall apply.


Then the changes in the configured output power section related to the PPowerClass :
	-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1;  For a power class 2 capable UE operating in Band 41, when P-max of 23 dBm or lower is indicated in the cell or if the TDD frame configuration is 0 or 6, PPowerClass shall be reconfigured to 23 dBm.


In this CR [4] the delta P power class is not yet introduced, instead the CR introduced some conditions that the power class 2 capable UE shall reconfigure the PPowerClass to 23dBm, and all requirements for a power class 3 UE shall apply.
A discussion paper in the same meeting also described the concept of “power class fallback” (PC fallback) as a class 2 capable UE operating as if it were a class 3 device [5]. It is also mentioned that not only the maximum output power, but also the other requirements for class 3 should be met, as the requirements may differ for different power classes. For example, in LTE specifications, the E-UTRA ACLR for the PC2 is different from PC3, and also the UTRA ACLR for the HPUE in Band 41 is applicable for PC3 but not for PC2. It is also mentioned that the MPR and A-MPR should be computed with respect to class 3 output power levels when operating in PC fallback. Note that the changes in the draft CR that implement this concept [6] is also basically similar as the endorsed CR [4].
RAN4#81
R4-168907
Introduction of power class 2 HPUE in Band 41





36.101
  CR-3965  (Rel-14) v14.1.0





Source: Qualcomm Incorporated, Sprint, China Telecom, Samsung, CMCC, Softbank, Ericsson

Decision: 

The document was Agreed.
The text proposed in the MOP section:

	- For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable,  and the corresponding requirements for a power class 3 UE shall apply.


Then the changes in the configured output power section related to the PPowerClass (introduction of the ΔPPowerClass ):

	-
ΔPPowerClass = 3 dB for a power class 2 capable UE operating in Band 41, when P-max of 23 dBm or lower is indicated or if the uplink/downlink configuration is 0 or 6 in the cell; otherwise, ΔPPowerClass = 0 dB


Then in RAN4#81, the ΔPPowerClass was introduced in the agreed formal CR [7], due to some concern on using “reconfigure” wording. However, compared with the previous endorsed CR, it is obvious that it is proposed as a wording change rather than changing the concept.

Observation 1: The “Power class fallback” concept was considered in the past when specifying the first PC2 High Power UE in to the specifications. The PC fallback concept is that a PC2 capable UE operates as if it is a PC3 device when some specified conditions are met, and the UE should not only transmit at most 23dBm output power, subject to error due to allowed tolerance, but also meet all PC3 requirements.

 Then similar wording is also proposed when introducing the power class 1 to band 3, 20 and 28 [7]. Then a correction CR is agreed in RAN4#85 to improve the wording, such as changing the wording from “apply” to “meet”.
	-
if the UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

-
if the band is a TDD band whose frame configuration is 0 or 6; or

-
if the IE P-Max as defined in TS 36.331 [7] is not provided; or

-
if the IE P-Max as defined in TS 36.331 [7] is provided and set to the maximum output power of the default power class or lower;

-
meet all requirements for the default power class of the operating band in which the UE is operating and set its configured transmitted power as specified in sub-clause 6.2.5;

-
else (i.e the IE P-Max as defined in TS 36.331 [7] is provided and set to the higher value than the maximum output power of the default power class):

-
meet all requirements for the supported power class and set its configured transmitted power class as specified in sub-clause 6.2.5;


Then back to the options in the WF[2].

- Option 1: Keep the texts for power class fallback behavior in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power of” this power class (R4-2404660)

- Option 2: Move the text descriptions on UL duty cycle and P-max conditions below the power class tables in “UE maximum output power” sub-clauses to ΔPPowerClass definitions in “Configured output power” sub-clauses (R4-2404186).
The proposal in option 1 changed the “apply all requirements for” a certain power class” which is obvious that it is not aligned with the original concept. Then option 2 is not just move the text descriptions in the MOP section to the configured output power section, basically the whole power class fallback behaviour is modified.

Observation 2: Both option 1 and option 2 in the WF R4-2406587 issue 2.1 change the original meaning of the power class fallback behaviour in the specifications.
In our understanding, there is no ambiguity in the current specification.
As the power class support for each band/band combinations is defined in the MOP section, it make sense to specify the power class fallback behaviour in this section.

Then the change in configured output power section is also reasonable.

PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass + ΔPPowerBoost) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }

PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass + ΔPPowerBoost}
Note that the power class fallback in the MOP section is defined as:
- meet all requirements for the default power class of the operating band in which the UE is operating to the supported power class and set the its configured transmitted power as specified in sub-clause 6.2.5;
It is clear that when a PC2 capable UE meet the specified condition for the above sentence, the UE shall meet the PC3 requirement, and the configured transmitted power is set based on the sub-clause 6.2.5 that with the use of ΔPPowerClass , and other requirements including MPR, A-MPR are based on PC3. 

Based on the observations, it is clear that the power class fallback concept had been specified in the current specifications. Therefore, we think it might not be suitable to change the original concept given that it has been stayed in the specification for several years and several releases.

Proposal 1: Keep the current descriptions and the structure for the power class fallback in both the MOP and configured output power section sections in the specifications.
Proposal 2: Only minor wording improvement or clarification can be considered, and the power class fallback behaviour shall not be changed.
If there are options that change the original power class fallback behaviour, it might need to be considered in the new release as a new feature with a related work item.
3. Conclusion

Two observations and two proposals are made in this contribution. 
Observation 1: The “Power class fallback” concept was considered in the past when specifying the first PC2 High Power UE in to the specifications. The PC fallback concept was that a PC2 capable UE operates as if it is a PC3 device when some specified conditions are met, and the UE should not only transmit at most 23dBm output power, subject to error due to allowed tolerance, but also meet all PC3 requirements.

Observation 2: Both option 1 and option 2 in the WF R4-2406587 issue 2.1 change the original meaning of the power class behaviour fallback in the specifications.
Proposal 1: Keep the current descriptions and the structure for the power class fallback in both the MOP and configured output power section sections in the specifications.

Proposal 2: Only minor wording improvement or clarification can be considered, and the power class fallback behaviour in the current specifications shall not be changed.
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