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1. Introduction

A CR of high power UE (HPUE) for Band 41 was agreed in the RAN4#81 meeting [1]. On the other hand, we propose another approach to specify requirements for HPUE for other bands including Band 3, 20 and 28 in this contribution. 
2. Discussion
The agreed CR for Band 41 implies that operators in regions/countries where UE transmission of above 23 dBm (e.g. Japan) is prohibited need to set the IE P-Max to 23 dBm against the roaming-in UEs. On the other hand, the objective of the approved WID for Band 3, 20 and 28 [2] described the 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.
This motivation above was to avoid violating the regulation without additional efforts (i.e. signaling P-Max) for operators who have those bands. Based on this, we propose how to specify requirements for HPUE for other bands including Band 3, 20 and 28.
Proposed spec changes

In [3], the following way was proposed.
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 (( Not applicable for FDD bands)
    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.

This approach allows operators not to set the IE P-Max of 23 dBm in regions/countries where UE transmission of above 23 dBm is prohibited. We believe that this approach is the safest way to surely comply with each regulation. Furthermore, it should be emphasized that what HPUE operators need to do is only broadcasting higher P-Max (e.g. 31 dBm) without design change for the NW. 
Default UE power class
The proposed way above includes “default UE power class” which is already referred by the RAN2 specs (TS 36.306/TS 36.331) as below but hasn’t been defined yet in the RAN4 spec. 
Figure 1: Default UE power class in TS 36.306
	ue-PowerClass-N, ue-PowerClass-5
Indicates whether the UE supports UE power class 1, 2, 4 or 5 in the E-UTRA band, see TS 36.101 [42]. UE includes either ue-PowerClass-N or ue-PowerClass-5. If neither ue-PowerClass-N nor ue-PowerClass-5 is included, UE supports the default UE power class in the E-UTRA band, see TS 36.101 [42].
	-


RAN2’s view is to define it in TS 36.101 as [4]. This is based on, in our understanding, that RAN2 assumes default UE power class other than power class 3 will possibly be introduced for some bands in the future. Note that this change doesn’t impact ASN.1 since the RAN2 spec simply says that if power class is not signalled, then UE supports default UE power class. When default power class other than PC3 is defined in the future, we will need to define a signaling to indicate PC3.
From RAN4 spec perspective, the simplest way to introduce it in TS 36.101 would be having a definition of P_PowerClass_Default in Section 3.2 (Symbols) and a note in Table 6.2.2 (UE Power Class) that “P_PowerClass_Default for the band is Class 3 unless otherwise stated”. And also, the PCMAX definition should also be modified as below (this change is based on the agreed CR for Band 41 [1]).
6.2.5
Configured transmitted power

The UE is allowed to set its configured maximum output power PCMAX,c for serving cell c. The configured maximum output power PCMAX,c is set within the following bounds:
PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with
PCMAX_L,c = MIN {PEMAX,c – ΔTC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c + ΔTC,c + ΔTProSe, P-MPRc)}
PCMAX_H,c = MIN {PEMAX,c,  PPowerClass –  ΔPPowerClass}
where
-      PEMAX,c is the value given by IE P-Max for serving cell c, defined in [7];
-     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, ΔPPowerClass = 3 dB, 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 
-    For a power class other than default UE power class capable UE, ΔPPowerClass = PPowerClass – PPowerClass_Default dB, when P-max is not indicated in the cell; otherwise, ΔPPowerClass = 0 dB
We show some examples based on the above assuming PPowerClass_Default is Class 3 (i.e. 23 dBm).

Table 1: Examples on UE behavior
	P-Max (PEMAX,c)
	PPowerClass
	ΔPPowerClass
	PCMAX_H

	Not provided
	Class 1 (i.e. 31 dBm)
	8 dB (=31-23)
	23 dBm (=MIN{N/A, 31-8})

	23 dBm
	Class 1 (i.e. 31 dBm)
	0 dB
	23 dBm (=MIN{23, 31-0})

	31 dBm
	Class 1 (i.e. 31 dBm)
	0 dB
	31 dBm (=MIN{31, 31-0})


3. Conclusion
Based on the above discussion, we propose the following.
Proposal 1: HPUE requirements for operating bands other than Band 41 should be specified as below. 

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 (( Not applicable for FDD bands)
    2) if P-Max is not provided; or
3) if P-Max is provided and set to the maximum output power of the default UE power class or lower
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 UE power class.
Proposal 2: Default UE power class (P_PowerClass_Default) should be defined in Section 3.2 (Symbols).
Proposal 3: A note that “P_PowerClass_Default for the band is Class 3 unless otherwise stated” should be introduced in Table 6.2.2 (UE Power Class).
Since discussions of this feature (e.g. ACLR, MPR) haven’t been completed yet, we provide a draft CR for endorsement in this meeting [5]. The official CR will need to be agreed with other aspects (e.g. ACLR, MPR) based on the draft CR. And also, we still believe that this way and Band 41’s approach should be harmonized if the schedule of HPUE development in Band 41 allows for consistency of the spec.
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