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1.	Introduction
Per-band requirement scheme has been agreed for FR2 inter-band UL CA, which is grand new compared with usual CA RF requirements where power of component carriers is usually summed. Because of this, companies have different understanding on the MOP and MPR framework for inter-band UL CA.
In this contribution, we present our view on MOP and MPR framework for inter-band UL CA and proposals for relaxation values as well.
2. 	Discussion
2.1	MOP and MPR framework
In RAN4#101e meeting, RAN4 has agreed some options for further discussion in the approved WF [1]:
WF1 – MOP and MPR framework
i. RAN4 agree to down-select the relaxation framework from the following two options, where X stands for relaxation for one band and Y for the other band
· Option 1
· CA MOP = single carrier MOP – X&Y
· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
· Option 2
· CA MOP = single carrier MOP
· CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }

ii. MBR handling
· Option 1 
· MBR is part of X&Y 
· Option 2 
· MBR is part of single carrier MOP

iii. Total power handling
· UE power consumption should be addressed and further study how to address it.
 

In CA MOP clause of FR1 specification TS 38.101-1, the CA MOP requirements are specified the same value as that of single carrier, while relaxation for inter-band (ΔTIB,c) is specified in CA configured power clause 6.2A.4.
In CA MOP clause of FR2 specification TS 38.101-2, the CA MOP requirements for DL CA and intra-band UL CA are specified the same as single carrier. CA MOP for inter-band UL CA is under discussion and the X&Y plays similar role as ΔTIB of FR1. But FR2 is different from FR1 since there is not only peak EIRP but also EIRP spherical coverage requirements. In the CA configured power clause spherical coverage is not involved. So when introducing X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxation for FR2 inter-band UL CA, it is not suitable to be introduced in the CA configured power clause.
Observation 1:	when introducing X&Y (ΔTIB,P,n , ΔTIB,P,n) relaxation for FR2 inter-band UL CA, it is not suitable to be introduced in the CA configured power clause where spherical coverage is not involved
About CA MPR requirements, the MPR relaxation values do not vary between peak EIRP and spherical coverage. However, it is possible to specify different values for ΔTIB,P,n and ΔTIB,S,n, so X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxation for inter-band UL CA is not suitable to be absorbed into MPR values.
Observation 2:	when introducing X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxation for FR2 inter-band UL CA, it is not suitable to be absorbed into MPR values so that the values of ΔTIB,P,n and ΔTIB,S,n are possible to be different
Based on above observations, it seems the best way is to specify X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxations in CA MOP clause. And it also aligns with that of DL CA.
Proposal 1:	specify X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxations for FR2 inter-band CA in the CA MOP clause of TS 38.101-2.
About MBR handling, it is noticed that MBR is not part of PPowerclass according to the CA configured power equation in sub clause 6.2A.4 of TS 38.101-2:
[image: ]
Observation 3:	MBR is not part of PPowerclass according to the CA configured power equation
Usually various relaxations are defined based on PPowerclass, it can be considered that single carrier MOP = PPowerclass – MBR. MBR and ΔTIB are both related with multi-bands, it seems not necessary to use two relaxation factors involved with multi-bands. For DL CA, MBR has been absorbed into ΔRIB. For consistency, MBR can also be absorbed into ΔTIB for UL CA.
Proposal 2:	similar as DL CA, MBR can be absorbed into X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxation for inter-band UL CA.
2.2	relaxation values
When discussing relaxation values for inter-ban UL CA, we have noticed that consistency with intra-band CA relaxation is needed. Inter-band CA could include intra-band CA in any or both of the participating bands, i.e., intra-&inter- band CA. If the total relaxation of inter-band CA is smaller than the relaxation for intra-band CA, it seems not reasonable.
For example with DFT-s-OFDM QPSK, if the total relaxation for inter-band UL CA is 3.5dB, but the MPR for intra-band UL CA is up to 5~6dB (refer to Table 6.2A.2.4-1 and Table 6.2A.2.4.2-1 of TS 38.101-2) for bandwidth within 400MHz, that means the transmit power of inter-band CA per band is 1.5~2.5dB higher than intra-band CA. It does not make sense that UE can transmit higher power under inter-band CA mode than intra-band CA mode for the same band.
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 8.7

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ [8.0]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	NOTE 1:	(Void).


Table 6.2A.2.4.2-1: MPRNC_CA for UE power class 3
	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 6
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.3
	≤ 9.8

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 6
	≤ 7.5
	≤ 8.0
	≤ 8.5

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7



Observation 4:	It is not reasonable that UE can transmit higher power under inter-band CA mode than intra-band CA mode for the same band.
[bookmark: _GoBack]Taking above observation into consideration, it is reasonable to specify the total relaxation of inter-band UL CA (ΔTIB +MPR) not smaller than that of intra-band CA, i.e., at least 5dB.
Proposal 3:	the total relaxation of inter-band UL CA (ΔTIB +MPR) is not smaller than that of intra-band CA, i.e., at least 5dB.
3. 	Conclusion
Observation 1:	when introducing X&Y (ΔTIB,P,n , ΔTIB,P,n) relaxation for FR2 inter-band UL CA, it is not suitable to be introduced in the CA configured power clause where spherical coverage is not involved
Observation 2:	when introducing X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxation for FR2 inter-band UL CA, it is not suitable to be absorbed into MPR values so that the values of ΔTIB,P,n and ΔTIB,S,n are possible to be different
Observation 3:	MBR is not part of PPowerclass according to the CA configured power equation
Observation 4:	It is not reasonable that UE can transmit higher power under inter-band CA mode than intra-band CA mode for the same band.

Proposal 1:	specify X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxations for FR2 inter-band CA in the CA MOP clause of TS 38.101-2.
Proposal 2:	similar as DL CA, MBR can be absorbed into X&Y (ΔTIB,P,n , ΔTIB,S,n) relaxation for inter-band UL CA.
Proposal 3:	the total relaxation of inter-band UL CA (ΔTIB +MPR) is not smaller than that of intra-band CA, i.e., at least 5dB.
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