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Introduction
In RAN2#101bis, there were two discussions related to Pmax HPUE handling. The one is LS from RAN4[1] and it is for single UL case, and the other is for UL CA case[2]. In this contribution, we summarized the current understanding of RAN4 specifications, and identify what RAN2 should discuss on this topic. 
Discussion
1. 
2. 
2.1. Single UL case
RAN4 specified the default power class in TS36.101 as follows.
The default power class PPowerClass_Default for an operating band is Power Class 3 unless otherwise stated.
For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in TS 36.331 [7] of 23 dBm or lower is indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.
Above specification, the following observations are made.
[bookmark: Observation1]Observation1;	RAN4 specification defines the default power class as follows.
· For B41, the default power class is PC2(26dBm)
· For other than B41, the default power class is PC3(23dBm)
[bookmark: Observation2]Observation2; From RAN4 specification, if Pmax is absent in RRC signalling, then the following UE behaviour are required.
· B41 PC2 capable UEs(B41 HPUEs) can use PC2(26dBm)
· B38/B47 PC2 capable UEs can use PC3(23dBm). e.g. B38/B47 PC2 capable UEs can use 26dBm only when eNB explicitly indicate “26dBm”.
· B3/B14/B21/B28 PC1 capable UEs can PC3(23dBm). e.g. B3/B14/B21/B28 PC1 capable UEs can use 31dBm only when eNB explicitly indicate “31dBm”.
· All PC3 capable UE can use PC3(23dBm)
The following table1 summarizes the UE behaviors which are affected the RAN2 CR [3].
	
	Pmax in PCell
	Original UE behavior
	Modified UE behavior [3]

	1
	Absent
	B41
	26 dBm
	23 dBm

	
	
	Other than B41
	23 dBm
	23 dBm

	2
	23 dBm
	23 dBm

	3
	26 dBm
	26 dBm


Table 1: UE behaviour in single UL case 
And based on the above observations, we propose:
[bookmark: Proposal1]Proposal 1; RAN2 should take into account the above two observations and discuss whether the current RAN2 specification can capture correctly what RAN4 specification specifies.
2.2. UL CA case
In RAN2#101bis, the following CR [2] was agreed.
p-Max
Pmax to be used in the target cell. If absent the UE applies the maximum power of the default power class for the band used in the target cell, defined according to 36.101 [42]. In case the UE is configured with uplink intra-band contiguous CA and the UE indicates ue-CA-PowerClass-N in that band combination, then the p-Max in RadioResourceConfigCommonSCell for that SCell, if present, also applies for that band combination whenever that SCell is activated.
Above agreed CR, the following observations are made.
[bookmark: Observation3]Observation3; The agreed CR in RAN2#101bis meeting doesn’t itself mention about the UE behavior when Pmax in Scell is absent.
[bookmark: Observation4]Observation4; In case where Pmax in Scell is absent, in the current specification it is not clear whether B41 HPUE CA capable UE should use 23 dBm or 26 dBm.
The following table2 summarizes the UE behaviors which are affected the RAN2 CR [2].
	Case
	Pmax in PCell
	Pmax in SCell
	UE behavior

	1
	Absent
	Absent
	B41
	23 dBm? 26 dBm?

	2
	
	
	Other than B41
	23 dBm

	3
	
	23 dBm
	23 dBm

	4
	
	26 dBm
	26 dBm

	5
	23 dBm
	Absent
	B41
	Same as case1

	6
	
	
	Other than B41
	Same as case2

	7
	
	23 dBm
	Same as case3

	8
	
	26 dBm
	Same as case4

	9
	26 dBm
	Absent
	B41
	Same as case1

	10
	
	
	Other than B41
	Same as case2

	11
	
	23 dBm
	Same as case3

	12
	
	26 dBm
	Same as case4


Table 2: UE behaviour in single UL case 
And based on the above observations, we propose:
[bookmark: Proposal2]Proposal 2; RAN2 agree the related CRs [4][5][6] which were agreed in principle in RAN2#101bis, since it doesn’t mention about the UE behavior when Pmax in Scell is absent.
[bookmark: Proposal3]Proposal 3; RAN2 should discuss the UE behavior when Pmax in Scell is absent, and have a clear description for it on TS36.331.
Proposal
Based on the above discussion, we made the following observations and propose the following:
For single UL case,
Observation1;	RAN4 specification defines the default power class as follows.
· For B41, the default power class is PC2(26dBm)
· For other than B41, the default power class is PC3(23dBm)
Observation2; From RAN4 specification, if Pmax is absent in RRC signalling, then the following UE behaviour are required.
· B41 PC2 capable UEs(B41 HPUEs) can use PC2(26dBm)
· B38/B47 PC2 capable UEs can use PC3(23dBm). e.g. B38/B47 PC2 capable UEs can use 26dBm only when eNB explicitly indicate “26dBm”.
· B3/B14/B21/B28 PC1 capable UEs can PC3(23dBm). e.g. B3/B14/B21/B28 PC1 capable UEs can use 31dBm only when eNB explicitly indicate “31dBm”.
· All PC3 capable UE can use PC3(23dBm)
Proposal 1; RAN2 should take into account the above two observations and discuss whether the current RAN2 specification can capture correctly what RAN4 specification specifies.
For UL CA case,
Observation3; The agreed CR in RAN2#101bis meeting doesn’t itself mention about the UE behavior when Pmax in Scell is absent.
Observation4; In case where Pmax in Scell is absent, in the current specification it is not clear whether B41 HPUE CA capable UE should use 23 dBm or 26 dBm.
Proposal 2; RAN2 agree the related CRs [4][5][6] which were agreed in principle in RAN2#101bis, since it doesn’t mention about the UE behavior when Pmax in Scell is absenct.
Proposal 3; RAN2 should discuss the UE behavior when Pmax in Scell is absent, and have a clear description for it on TS36.331.
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