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1. Introduction
T-Mobile USA and other operators have been trying to get PC1.5 inter-band and intra-band UL CA standardized for a while now. At RAN#99, RAN Plenary decided to not approve a new work Item that included PC1.5 inter-band and intra-band UL CA [1]because of concerns about RAN4 workload, especially because of the need for MPR and A-MPR analysis for the intra-band combinations. Because PC1.5 inter-band UL CA with one Tx on each band does not require any new MPR or A-MPR, and because some inter-band PC1.5 combinations have been included in the latest WID for the Rel-18 High power UE (power class 1,5 and 2) for a single FR1 NR TDD band in UL of NR inter-band CA/DC combinations with/without NR SUL (supplementary uplink) with y bands downlink (y=2,3,4,5,6) and x bands uplink (x=1,2) (HPUE_FR1_TDD_NR_CADC_SUL_R18) Work Item [2], we propose revising the WID objectives to explicitly include inter-band PC1.5 UL CA. 
2. Discussion
At RAN#99 there was a proposal for a new WID which included PC1.5 intra-band UL CA [1]. This new WID was not approved due to concern about RAN4 workload. In particular, there were concerns about the MPR and A-MPR work that would be needed for PC1.5 intra-band UL CA. Because companies cannot currently run simulations for dual transmission, lab measurements are needed to determine MPR and A-MPR for intra-band PC1.5.
Also, while the latest HPUE_FR1_TDD_NR_CADC_SUL_R18 WID [2] does not explicitly include PC1.5 inter-band UL CA, the WID includes many in combinations with PC1.5 inter-band uplink CA, including:
	Band combination configuration
	UpLink
configuration
	Power class

	CA_n5B-n77A
	n77A
CA_n5A-n77A
	PC1.5

	CA_n5B-n77C
	n77A
CA_n5A-n77A
	PC1.5

	CA_n2A-n5A-n77A
	CA_n2A-n77A
CA_n5A-n77A
	PC1.5

	CA_n2A-n5A-n77C
	CA_n2A-n77A
CA_n5A-n77A
	PC1.5

	CA_n2A-n48A-n77A
	CA_n2A-n77A
	PC1.5

	CA_n2A-n48A-n77C
	CA_n2A-n77A
	PC1.5

	CA_n2A-n66A-n77A
	CA_n2A-n77A
CA_n66A-n77A
	PC1.5

	CA_n2A-n66A-n77C
	CA_n2A-n77A
CA_n66A-n77A
	PC1.5

	CA_n5A-n48A-n77A
	CA_n5A-n77A
	PC1.5

	CA_n5A-n48A-n77C
	CA_n5A-n77A
	PC1.5

	CA_n5A-n66A-n77A
	CA_n5A-n77A
CA_n66A-n77A
	PC1.5

	CA_n5A-n66A-n77C
	CA_n5A-n77A
CA_n66A-n77A
	PC1.5

	CA_n48A-n66A-n77A
	CA_n66A-n77A
	PC1.5

	CA_n48A-n66A-n77C
	CA_n66A-n77A
	PC1.5



[bookmark: _Hlk132037419]Observation 1: The latest WID for HPUE_FR1_TDD_NR_CADC_SUL_R18 includes many combinations with PC1.5 inter-band UL CA. 
We think this is fine, because PC1.5 inter-band uplink CA combinations with 1 Tx on each band do not need any new MPR or A-MPR values, or any new general requirements. The PC2 MPR and A-MPR should apply for each band. 
Observation 2: For PC1.5 inter-band uplink CA with PC2 single Tx on each band, the PC2 MPR and A-MPR applies for each band. 
The only new requirements needed are PC1.5 intermodulation MSD and maximum output power, which are specified per band combination. The maximum output power of 29 dBm +2/-3dB can be re-used from single-band PC1.5. 
Observation 3: For most PC1.5 inter-band uplink CA combinations with PC2 single Tx on each band, 29 +2/-3 dBm should be appropriate. 
The four types of MSD are harmonics, harmonic mixing, cross band isolation and intermodulation. For harmonics and harmonic mixing, and cross-band isolation, since the transmit power on each band would be limited to P2 for PC1.5 inter-band UL CA with 2 Tx, the harmonic, harmonic mixing, and cross-band isolation MSD the PC2 MSD would apply.
Observation 4: For harmonics and harmonic mixing and cross-band isolation, since the transmit power on each band would be limited to PC2 for PC1.5 inter-band UL CA with 2 Tx, the PC2 MSD would apply.
For intermodulation MSD, the PC1.5 inter-band UL CA MSD in most cases can be scaled from the PC2 MSD, like how the PC2 MSD has been scaled from the PC3 MSD. 
Observation 5: For intermodulation MSD, the PC1.5 inter-band UL CA MSD in most cases can be scaled from the PC2 MSD, like how the PC2 MSD has been scaled from the PC3 MSD.
Since there are no general requirements required for 2 Tx PC1.5 inter-band uplink CA with PC2 on each band, there is no need for a new non-spectrum related work item to determine general requirements. We propose modifying the HPUE_FR1_TDD_NR_CADC_SUL_R18 WID as follows:

	Rel-18 High power UE (power class 1,5 and 2) for a single FR1 NR TDD band in UL of NR inter-band CA/DC combinations with/without NR SUL (supplementary uplink) with y bands downlink (y=2,3,4,5,6) and x bands uplink (x=1,2)

	#
	Band combination list
	Power class cases for uplink

	1
	Band combination list for Power class 2 NR Inter-band CA/DC for y bands DL with x bands UL (x=1, 2)
	1UL(TDD): PC2 on TDD band
2UL(FDD+TDD, TDD+FDD, TDD+TDD): PC3 on FDD band, PC2 or PC3 on TDD band

	2
	Band combination list for Power class 1.5 NR Inter-band CA for y bands DL with x band UL (x=1, 2)1 band UL
	1UL(TDD): PC1.5 on TDD band
2UL(FDD+TDD, TDD+FDD, TDD+TDD): PC2 on each band

	3
	Band combination list for Power class 2 SUL band combinations with or without CA for y bands DL with 2 bands UL
	SUL: PC3 or PC2 on SUL band
NUL(TDD): PC2 on TDD band
NUL = Normal Uplink in contrast to SUL.



Proposal 1: Modify the HPUE_FR1_TDD_NR_CADC_SUL_R18 WID to include PC1.5 inter-band uplink CA. 
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3. Conclusion
Observation 1: The latest WID for HPUE_FR1_TDD_NR_CADC_SUL_R18 includes many combinations with PC1.5 inter-band UL CA. 
Observation 2: For PC1.5 inter-band uplink CA with PC2 single Tx on each band, the PC2 MPR and A-MPR applies for each band. 
Observation 3: For most PC1.5 inter-band uplink CA combinations with PC2 single Tx on each band, 29 +2/-3 dBm should be appropriate. 
Observation 4: For harmonics and harmonic mixing and cross-band isolation, since the transmit power on each band would be limited to PC2 for PC1.5 inter-band UL CA with 2 Tx, the PC2 MSD would apply.
Observation 5: For intermodulation MSD, the PC1.5 inter-band UL CA MSD in most cases can be scaled from the PC2 MSD, like how the PC2 MSD has been scaled from the PC3 MSD.
Proposal 1: Modify the HPUE_FR1_TDD_NR_CADC_SUL_R18 WID to include PC1.5 inter-band uplink CA.
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