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1.	Introduction
In RAN4#101-bis-e meeting, the MOP relaxation framework for inter-band UL CA based on IBM between different frequency groups was agreed to follow the DL CA relaxation approach, i.e., to introduce ΔTIB,P,n & ΔTIB,S,n, and MBR is absorbed into ΔTIB. So the remaining issue is to specify exact value for ΔTIB.
In this contribution, we present our view on the minimum requirement of ΔTIB.
2. 	Discussion
For the relaxation for peak EIRP of inter-band CA, the WF [1] of last meeting captures following factors:
· Included mechanisms that contribute to relaxation are listed below:
a. MBR from section 6.2.1
b. FFS if ‘Total power concept’ is included in list of mechanisms that contribute to delta(TIB_peak) value. Discuss in next meeting, including why or why not relaxation due to thermal should be standardized.


As agreed, MBR will be absorbed into the total relaxation. However, MBR does not fully reflect the UL CA concurrent operation. MBR is the relaxation for UE supporting multiple bands working at single carrier operation, the transmission works for one band at a time. But for CA operation, the transmission work for multiple bands simultaneously. Concurrent transmission requires more complicated components and performance balance among bands. Consequently, relaxation due to CA concurrent operation should be considered besides MBR.
Observation 1:	MBR for single carrier operation does not fully reflect the transmission performance of CA concurrent operation
Proposal 1:	relaxation due to CA concurrent operation should be considered besides MBR.
About total power concept, it has been discussed for many meetings. The controversial view mainly comes from the different understanding of independent power control of IBM. From power control mechanism perspective, our understanding is that it indeed is independent per-band power control, i.e., no power sharing among bands. However, that does not contradicts with the total power consideration when specifying the minimum requirements for power class 3 mobile devices.
There is argument that UE could always apply P-MPR in field. If that is the case, it seems not necessary to define so many power classes. MOP is the most important minimum requirement and P-MPR is set as 0 in conformance test. Under P-MPR=0 status, thermal issue is critical for millimetre wave products in compact mobile phone form factor. If only considering MBR as the unique relaxation factor for CA MOP, which means CA MOP of each band equals to single carrier MOP, so the total power consumption is roughly doubled for UL CA with two bands. 
It was also observed in [2] that the CA MOP relaxation for intra-band is up to 5~6dB. If only considering MBR as the unique relaxation factor for inter-band CA MOP, which means summed CA MOP for inter-band is near 9dB higher than intra-band CA, so the total power consumption is roughly 8 times for inter-band UL CA than intra-band UL CA.
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



Millimetre wave products are power consuming. With so much increased power consumption within compact form factor of mobile phone, the heat issue is critical in the long 3D OTA test. The heating issue with P-MPR=0 will cause performance degradation during the 3D EIRP scan which leads to beam peak direction not accurate, and the test results depends on test AoA sequence and not repeatable. The worst case is even UE powered off due to low battery before OTA test is finished. Thermal issue itself is usually not standardized but that is practical implementation issue for power class 3 handheld UE. Implementation is always considered when RAN4 defining requirements.
Observation 2:	increased power consumption is practical implementation issue for FR2 power class 3 handheld UE which should be considered when specifying minimum requirements
Moreover, the requirements are minimum requirements for commercial UE, all implementation aspects should be considered.
Proposal 2:	total power concept should be considered for FR2 power class 3 handheld UE when specifying the value of ΔTIB for inter-band UL CA.
As to the exact value, we think that intra-band CA relaxation is a reference. Even the inter-band relaxation is to be the same as that of intra-band CA, the summed total power of inter-band CA will be 3dB higher than that of intra-band CA. So we think the MOP relaxation for inter-band UL CA should be at least comparable with that of intra-band CA, i.e. around 5dB.
Proposal 3:	the MOP relaxation for inter-band UL CA should be comparable with that of intra-band CA, i.e. around 5dB.
3. 	Conclusion
Observation 1:	MBR for single carrier operation does not fully reflect the transmission performance of CA concurrent operation
Proposal 1:	relaxation due to CA concurrent operation should be considered besides MBR.
Observation 2:	increased power consumption is practical implementation issue for FR2 power class 3 handheld UE which should be considered when specifying minimum requirements
Proposal 2:	total power concept should be considered for FR2 power class 3 handheld UE when specifying the value of ΔTIB for inter-band UL CA.
Proposal 3:	the MOP relaxation for inter-band UL CA should be comparable with that of intra-band CA, i.e. around 5dB.
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