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1. Introduction

A CR of high power UE (HPUE) for Band 41 was endorsed in the RAN4#80 meeting [1]. For the contents, we raise concerns from both operation and UE behaviour perspectives and propose an alternative way in this contribution.
2. Discussion
The endorsed CR for Band 41 HPUE contains the text below.

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.
The intention of the above is for power class 2 UEs to comply with all requirements for a power class 3 in regions/countries where UE transmission above 23 dBm is not allowed. With this text, however, some issues are expected as below.
From operational perspective
The IE P-Max is optional present in broadcast. If it is not present, configured transmitted power PCMAX_H is equal to PPowerClass. As such, if the network allows the UE to transmit an UL signal up to the supported power class, the IE P-Max does not have to be broadcast. In regions/countries where UE transmission above 23 dBm is not allowed (e.g. Japan), all operators operating Band 41 are nevertheless forced to set a parameter (i.e. P-Max of 23 dBm) to comply with the regulation. More critical issue is that operators having such a band and not attending RAN4 may not be able to know the existence of the HPUEs and may not broadcast the IE P-Max. This causes a risk to violate some rules and/or regulations. This is a common issue for all the bands having or to have power class more than 23 dBm. In practice, a new WI for a power class 1 in Band 3, 20 and 28 was approved in the RAN#73 meeting [2]. To avoid the above issue, the objective in the WID was eventually revised as below.
It is also expected that these public safety UEs will not be used in roaming scenarios. In addition, mechanisms exist for the local network to control the power level at which a UE is authorised to transmit. Therefore, the UE will be able to transmit at a higher power than the default power class of Power Class 3 only when authorised by the network. In the case the UE transmit at power levels less than or equal to the default power class for an operating band, the UE shall satisfy all the existing requirements for the Power Class specified in the latest TS 36.101.
It would be sensible to apply this approach (i.e. authorising a higher power) as band agnostic.
From UE behaviour perspective
The current text indicates that “PPowerClass shall be reconfigured to 23 dBm under the conditions 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”. In our understanding, however, the “reconfiguration” itself originally comes from the principle that power class 2 doesn’t support TDD frame configuration of 0 and 6 considering due some UE implementation constraints. Hence, the UEs supporting to PC2 are forced to fall back to PC3 under the network whose TDD frame configuration to be 0 or 6.
eNBs, however, cannot directly configure PPowerClass itself to the UEs but rather what they can do is only indicating PEMAX,c by IE P-Max. Then, the UEs take minimum of PEMAX,c and PPowerClass and the transmit power is determined based on the below definition.

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with
PCMAX_L,c = MIN {PEMAX,c – TC,c, PPowerClass – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc)}
PCMAX_H,c = MIN {PEMAX,c, PPowerClass}

In addition, it should be understood what the reconfiguration of PPowerClass means from the UE capability point of view. In LTE, the UE is not allowed to change its capability on the fly. Namely, the UE needs to detach from the NW at first and attach to the NW again if the UE wish to change some of its capability. Typically, the reattach procedure (detach and attach) takes several seconds. When the UE is reconfigured to another power class, it is expected that user experiences are significantly degraded by UE behaviour of detach and attach. Thus, it is desirable to avoid such a reconfiguration. One of the alternatives would be that the reconfiguration of PPowerClass does not require the UE to change its capability on the supported power class. Even with that, it is questionable how the eNB can interpret the supported power class reported by the UE. Thus, we come back to the origin to force the UEs to fall back from PC2 to PC3. The bottleneck comes from the fact that PC2 is not allowed to work under the network using TDD frame configuration of 0 or 6 regardless of its allowed transmit power. With this in mind, provided that the UEs are allowed to use any TDD frame configurations under the network where UEs output power is limited up to PC3 by P-Max of 23 dBm, this issue can be resolved.
Therefore, an alternative to resolve issues identified in this contribution is as follows.

- PC2 UEs are allowed to work in any TDD frame configurations if the allowed transmit power is limited to PC3. 

- All requirements for the PC3 shall be satisfied as long as P-Max of 23 dBm is configured regardless of the power classes whose MOP is more than 23 dBm. 
Note that the configured transmitted power should be set as the above definition.
3. Conclusion
Based on the above discussion, we propose as the followings and the corresponding CR [3].
Proposal 1: For each supported frequency band, the UE shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.5, if one of the following conditions is satisfied:

    1) if the TDD frame configuration is 0 or 6; or
    2) if P-Max is not provided; or
3) if P-Max is provided and set to the maximum output power of the default power class or lower
Proposal 2: For each supported frequency band, the UE shall apply all requirements for the supported power class and set the configured transmitted power as specified in sub-clause 6.2.5, if the following condition is satisfied:

1) if P-Max is provided and set to the higher value than the maximum output power of the default power class.
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