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1 Introduction

In the last meeting, RAN2 have discussed how to implement the UE capability signalling of lower MSD, and it was agreed the following questions on power class needs to be clarified from RAN4. The details are listed in the LS [1].
	Question 1)

It is not completely clear to RAN2 whether the power class that is supposed to signalled in the new MSD capability signalling is the power class of aggressor band(s) and/or victim band.

Question 2)

RAN2 would like to point out that under the current UE capability signalling, the UE reports a power class per frequency band, per band combination and per band per band combination respectively (see the table below).

UE capability parameter

Applicability

ue-PowerClass

ue-PowerClass-v1610

ue-PowerClass-v1700

per frequency band

powerClass

powerClass-v1610

Per band combination

ue-PowerClassPerBandPerBC-r17

Per band per band combination

It was not clear to RAN2 which of the above power class types is relevant in the MSD capability signalling, and whether the choice of power class type can be dependent on the MSD type (e.g. whether the aggressor is a single band or two bands).

Question 3)

RAN2 would also like to point out that under the current UE capability signalling, the UE reports only a single power class per frequency band, per band combination and per band per band combination respectively. RAN2 therefore needs a clarification from RAN4 regarding the RAN4 text, what the “highest supported power class” and “other power classes” refer to.


This contribution provided our views on these questions. 
2 Discussion
From RAN4 perspective, the interference to the victim band comes from aggressor band(s), thus the power class should refer to the aggressor band(s). However, the number of aggressor bands could be different from different MSD types. Their relationship could be shown in table 1.
Table 1, the number of Aggressor bands vs MSD type
	MSD type
	Number of Aggressor bands for one victim band 
	Power class refer to

	2 bands combination:

UL harmonic, harmonic mixing and crossband isolation MSD
	1
	One aggressor band



	2 bands combination:
IMD with order=2/3/4/5
	2
	Two aggressor bands

(for this case, one band is also the victim band)

	3 bands combination:

IMD with order=2/3/4/5
	2
	Two aggressor bands




From table 1, it could be seen that the number of aggressor bands for one victim band could be 1 or 2, for IMD type 2 bands combination, one aggressor bans could be also the victim band.
Observation 1: the power class should refer to the aggressor band(s), the number of aggressor bands for one victim band could be different with different MSD types.

Regarding which UE capability signalling is refer to for the power class, as there is no explicit power class configuration for each band in current band combination power class definition, it should be considered case by case.
Based on the following power class type singling architecture in RAN2, and above the relationship for the aggressor bands and MSD types. The following observation 2 is made.

	UE capability parameter
	Applicability

	ue-PowerClass

ue-PowerClass-v1610

ue-PowerClass-v1700
	per frequency band

	powerClass

powerClass-v1610
	Per band combination

	ue-PowerClassPerBandPerBC-r17
	Per band per band combination


Observation 2

For IMD types: (including 2 bands combination and 3 bands combination)
The interference comes from 2 aggressor bands, thus the power class depends on per band combination, i.e. powerClass, powerClass-v1610
For other IMD types:
The interference comes from 1 aggressor bands, the power class depends on:
1. per band power class, if per band combination power class is higher than per band power class;

2. per band combination power class, if per band combination power class is not higher than per band power class;

3. ue-PowerClassPerBandPerBC-r17, if ue-PowerClassPerBandPerBC-r17 is not absent.

With above observation 1 and 2, the following choice of UE capability signalling can be dependent on the MSD types.
	MSD type
	Number of Aggressor bands for one victim band 
	UE capability signalling refer to

	2 bands combination:

UL harmonic, harmonic mixing and crossband isolation MSD
	1
	If per band combination power class is higher than per band power class
ue-PowerClass; ue-PowerClass-v1610; ue-PowerClass-v1700
If per band combination power class is not higher than per band power class
powerClass; powerClass-v1610
If ue-PowerClassPerBandPerBC-r17 is not absent.
ue-PowerClassPerBandPerBC-r17

	2 bands combination:
IMD with order=2/3/4/5
	2
	powerClass

powerClass-v1610

	3 bands combination:

IMD with order=2/3/4/5
	2
	powerClass

powerClass-v1610


With above considerations, the draft reply LS as attached is proposed in the Annex.
Proposal 1: the answers in the annex is proposed for the reply LS
2 Conclusion

In this paper, we provide our views on the reply LS on lower MSD signaling for inter-band CA and make the following proposals:
Observation 1: the power class should refer to the aggressor band(s), the number of aggressor bands for one victim band could be different with different MSD types.

Observation 2

For IMD types: (including 2 bands combination and 3 bands combination)

The interference comes from 2 aggressor bands, thus the power class depends on per band combination, i.e. powerClass, powerClass-v1610

For other IMD types:
The interference comes from 1 aggressor bands, the power class depends on:

1. per band power class, if per band combination power class is higher than per band power class;

2. per band combination power class, if per band combination power class is not higher than per band power class;

3. ue-PowerClassPerBandPerBC-r17, if ue-PowerClassPerBandPerBC-r17 is not absent.

Proposal 1: the answers in the annex is proposed for the reply LS
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Annex
Question 1)

It is not completely clear to RAN2 whether the power class that is supposed to signalled in the new MSD capability signalling is the power class of aggressor band(s) and/or victim band.

Answer 1:
The power class for lower MSD refers to the aggressor band(s).
RAN2 would like to point out that under the current UE capability signalling, the UE reports a power class per frequency band, per band combination and per band per band combination respectively (see the table below).

	UE capability parameter
	Applicability

	ue-PowerClass

ue-PowerClass-v1610

ue-PowerClass-v1700
	per frequency band

	powerClass

powerClass-v1610
	Per band combination

	ue-PowerClassPerBandPerBC-r17
	Per band per band combination


It was not clear to RAN2 which of the above power class types is relevant in the MSD capability signalling, and whether the choice of power class type can be dependent on the MSD type (e.g. whether the aggressor is a single band or two bands).

Answer 2:
The choice of power class type can be dependent on the MSD type, the details could be shown in the following table.

	MSD type
	Number of Aggressor bands for one victim band 
	UE capability signalling refer to

	2 bands combination:

UL harmonic, harmonic mixing and crossband isolation MSD
	1
	If per band combination power class is higher than per band power class
ue-PowerClass; ue-PowerClass-v1610; ue-PowerClass-v1700
If per band combination power class is not higher than per band power class
powerClass; powerClass-v1610
If ue-PowerClassPerBandPerBC-r17 is not absent.
ue-PowerClassPerBandPerBC-r17

	2 bands combination:
IMD with order=2/3/4/5
	2
	powerClass

powerClass-v1610

	3 bands combination:

IMD with order=2/3/4/5
	2
	powerClass

powerClass-v1610


Question 3)

RAN2 would also like to point out that under the current UE capability signalling, the UE reports only a single power class per frequency band, per band combination and per band per band combination respectively. RAN2 therefore needs a clarification from RAN4 regarding the RAN4 text, what the “highest supported power class” and “other power classes” refer to.
Answer 3:

If UE reports only a single power class per frequency band, per band combination and per band per band combination respectively, the reported power class is the “highest supported power class”, and other lower power class could be as the “other power classes”. E.g. if the reported power class is PC1.5 (29 dBm), other power class could be PC2 (26 dBm), or PC3 (23 dBm).
