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1.  Introduction

A study item on HPUE (high power UE) for Band 41 was approved in RAN #68 [1]. While 26dBm UE is assumed to be used in US, it is foreseen that regulatory requirements on max power of 23dBm for UE would remain for Band 41 in other regions. This paper discusses how the mixture of two power class UEs can be handled in Band 41 networks and provides TP for TR36.886.
This contribution is a revision of [2], with limiting scopes to Band 41 issues (and excluding discussion on PA sharing with B7/B38). 
2.  Co-existence of two power class UEs in Band 41
Current SI assumes that a 26dBm UE is supported in Band 41 only. On the other hand, Band 41 networks would also exist (for instance in Japan) where maximum output power is limited to 23dBm by regulation. Even if the maximum power itself is not a subject to regulation, there might be cases where HPUE cannot satisfy an emission related regulatory requirement at 26dBm. For the cases, operating at maximum 23dBm might be a choice.
In addition, there would be large amount of legacy (= 23dBm) Band 41 UEs out there when a HPUE is started to be used. Thus we should check four possible mixtures under the same band number, consisting of two types of UE and networks (NW) in terms of maximum UE power allowed as:
1) 26dBm UE operated in 23dBm NW,

2) 26dBm UE operated in 26dBm NW,

3) 23dBm UE operated in 23dBm NW,

4) 23dBm UE operated in 26dBm NW.

From RAN4 standpoint, only 1) is problematic on violating regulatory requirements such as maximum Tx power, unwanted emission or protection. Note that 2) and 3) are natural situations and 4) is a safer option from regulatory compliance perspective.

In current LTE specifications, it is UE’s role to determine its output power and it seems only P-max can be used to limit UE Tx power judging from the current mechanisms and signalling. Note that, even for class C UE, if there is a reason to restrict max power lower than 23dBm, it is needed to set the P-Max. So,
[Proposal - 1]  If a Band 41 network resides in a nation/region where 23dBm (or lower) UE maximum power is subject to the regulation, the NW shall broadcast P-max = 23dBm (or lower) to limit the power of 26dBm UEs.

With this, a 26dBm UE can full-swing its power in Band 41 whenever P-max is not broadcasted and it is expected that legacy UEs bear no problem with the P-max equal to the current upper limit.
In addition, to guarantee inter-operability and regulatory requirements in 23dBm networks, 

[Proposal -2]  A 26dBm UE shall comply with all the relevant requirements set for class 3 UE of Band 41 at 23dBm (or lower) Tx power (i.e. when P-max is broadcasted as 23dBm or lower).
3.  Testing burden
When the original contribution [2] was discussed in Beijing, a question was raised on testing, i.e. whether we need to define/run two test suites for 26dBm and 23dBm. Based upon Proposal-2 above, the answer is yes since we need to confirm that HPUE could also satisfy requirements imposed on class 3 UE when the UE is operated in 23dBm NW. 
We can diet somewhat when 26dBm test can prove that the UE can also satisfy a requirement at 23dBm but it is too early to discuss such possibility.  One thing for sure is that if 26dBm UE needs a brand new set of requirements, we may also need to test the same UE twice, as long as Tx max power is concerned.

4.  Conclusion
This contribution discusses how the mixture of two power class UEs can be handled in Band 41 networks and provides TP for TR36.886. The essential proposals are: 
[Proposal - 1]  If a Band 41 network resides in a nation/region where 23dBm (or lower) UE maximum power is subject to the regulation, the NW shall broadcast P-max = 23dBm (or lower) to limit the power of 26dBm UEs. 
[Proposal -2]  A 26dBm UE shall comply with all the relevant requirements set for class 3 UE of Band 41 at 23dBm (or lower) Tx power (i.e. when P-max is broadcasted as 23dBm (or lower)).
TP for TR36.886 is attached in Annex.
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Annex   Text Proposal to TR36.886 (v0.1.0)
[Unchanged Portions Skipped]
5.2
Band 41

From regulatory standpoint, while some Band 41 networks are expected to accept HPUEs as they are, it is also foreseen that there are some other Band 41 networks whose UE maximum transmit power shall be limited to 23dBm due to requirements such as a regulation on maximum power, limitation on emission or co-existence considerations. Therefore, when HPUE is deployed, it should be taken into account that two types of UEs (class 2 and 3) are operated in two different network settings (26dBm accepted or not) under Band 41. 
From regulatory standpoint, only a harmful case is when a HPUE is operated in a “legacy” network where maximum power of UE is limited to 23dBm. In this case, apparently, the maximum transmit power of HPUE shall be limited to 23dBm and P-max signalling is the only existing mechanism to notify that UE maximum power is restricted. Thus, it is proposed that P-max set to 23dBm be used when such a restriction is needed for HPUE. Note that, if there is a case where the maximum Tx power of UE is restricted below 23dBm, an appropriate P-max setting (instead of 23dBm) is needed. 
It is also apparent that a HPUE operated under the legacy network shall comply with all the relevant regulatory requirements set for class 3 UE of Band 41 at 23dBm (or lower if so required).
[Unchanged Portions Skipped]
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