3GPP TSG-RAN2 Meeting #104
R2-1816466
Spokane, USA, 12th - 16th November 2018
Agenda Item:
10.4.1.3.1.1
Source: 
OPPO
Title:  
Discussion on Power Class and Pmax for FR1 and FR2 
Document for:
Discussion and Decision

1 Introduction

In RAN2#103 meeting, the issue about Power Class and P-max for FR1 and FR2 was discussed [1] and following agreements were reached:

Agreements

1
Except for p-Max in FrequencyInfoUL, all other p-values (p-NR-FR1, p-UE-FR1) apply only to FR1 (CR tags corresponding fields as “FR1”)

2
Do not introduce additional p-values for FR2 now. Additional p-values can be added later if RAN4 decides whether and how to support restrictions for FR2 and/or for combinations of FR1 and FR2.

4
Clarify that the UE sets the new power class parameter only in band combinations with two FR1 uplink serving cells. (added in CR)

5
Add the power class value “pc4” and "pc1" in BandNR. Discuss whether to do this as NBC change or in a backwards compatible manner. (CR shows all except for the inter-node message as BC changes)

6
Consider adding p-UE-FR1 in inter-node signalling from MN to SN

Based on the agreements, one LS was sent to RAN4[2].
In RAN4 #88bis meeting, the issue regarding power class and P-Max for FR1+FR2 EN-DC and NR CA was discussed based on the LS from RAN2, and one reply LS was sent by RAN4 as follows [1]:

RAN4 has discussed the above two questions and would like to give following feedback:

· About Power class definition in RAN4: 
· The power class definition is independent for FR1 and FR2;

· Following P-Max are introduced in RAN4: 

· P-Max for the maximum total power of LTE single cell and cell-group;

· P-Max for the maximum total power of NR FR1 single cell and cell-group;

· P-Max for the maximum total power of LTE+NR FR1 cell-group in the following EN-DC scenarios

· LTE+NR FR1 EN-DC

· LTE+NR FR1+NR FR2 EN-DC

· Whether or not introducing P-Max for the maximum total power of NR FR2 single cell and cell-group is still under discussion in RAN4 and the configuration is independent from FR1 P-Max. RAN4 will further update the status in the following meetings.

In this contribution, we further discuss the issue based on our understanding about current status in RAN2, and provide our observations and proposals accordingly. 
2 Discussion

2.1 Power Class

In RAN4 LS, it was mentioned that

· About Power class definition in RAN4: 
· The power class definition is independent for FR1 and FR2;
The reason for the independent power class definition is because UE shall meet each transmitter power requirement specified in TS 36.101 and TS 38.101-2 independently due to separate modules in UE implementation and independent power control.
And for R15, there are several cases which need to be covered as follows:

· Case 1: NR FR1 + NR FR2

· Case 2: LTE FR1 + NR FR2

For the above two cases, the power class has been defined within FR1 or FR2 per band or per band combination, while no power class is defined for FR1+FR2. However, since from RAN4 understanding, the power class definition is independent for FR1 and FR2, the power class for FR1+FR2 is not needed.
· Case 3: (LTE + NR) FR1 +NR FR2

As mentioned above, the power class within FR1 or FR2 has been defined respectively, and the power class for FR1 and FR2 is not needed.

Therefore,

Observation1: Based on RAN4 definition that the power class is independent for FR1 and FR2, current RAN2 specification is sufficient.

2.2 P-Max
Regarding the P-Max, the following description was mentioned in the LS:
· Following P-Max are introduced in RAN4: 

· P-Max for the maximum total power of LTE single cell and cell-group;

· P-Max for the maximum total power of NR FR1 single cell and cell-group;

· P-Max for the maximum total power of LTE+NR FR1 cell-group in the following EN-DC scenarios

· LTE+NR FR1 EN-DC

· LTE+NR FR1+NR FR2 EN-DC

· Whether or not introducing P-Max for the maximum total power of NR FR2 single cell and cell-group is still under discussion in RAN4 and the configuration is independent from FR1 P-Max. RAN4 will further update the status in the following meetings.

Based on current 38.331, since the p-MaxEUTRA and p-NR-FR1 have been defined as follows, the P-Max for the maximum total power of LTE and NR FR1 single cell and cell group have been covered respectively.
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In addition, since the p-UE-FR1 has also been defined for the maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups, therefore, the case for LTE+NR FR1 EN-DC has also been clearly covered.
And for the case which is LTE+NR FR1+NR FR2 EN-DC, since from RAN4 perspective, generally, the band combination can be divided into FR1 (LTE+NR) and FR2 (NR), therefore, P-Max for FR1 and FR2 are independent as power class. For the LTE and NR bands in FR1, the power class is defined as the sum of maximum output power from all the carriers as mentioned in pervious paragraph, and based on the LS, RAN4 is still discussing “Whether or not introducing P-Max for the maximum total power of NR FR2 single cell and cell-group is still under discussion in RAN4 and the configuration is independent from FR1 P-Max.”
Therefore, 

Observation2: Based on RAN4 definition, current RAN2 specification on P-Max is sufficient.
Proposal: It’s proposed RAN2 to keep the agreements and wait for further progress in RAN4.
3 Conclusions:

In this contribution, we discussed the power class and P-Max issue from RAN2 perspective, and in our understanding, current RAN2 specification is sufficient to support the RAN4 definition about power class and P-Max, therefore,
Proposal: It’s proposed RAN2 to keep the agreements and wait for further progress in RAN4.
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