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Introduction
In the current version of the LTE specification, the MPR is given for a maximum frequency gap (Wgap) of 35MHz between the two component carriers in an intra-band NC CA configuration. An excerpt from section 6.2.3A of 36.101 shows, the MPR values for Wgap >35MHz are yet to be defined:
	For intra-band non-contiguous carrier aggregation with two uplink carriers MPR is specified for E-UTRA CA configurations with a maximum possible WGAP ≤ 35 MHz; the allowed MPR is
MPR = CEIL {MN, 0.5}
where MN is defined as follows
MN=		-0.125 N + 18.25		; 2 ≤ N ≤ 50
-0.0333 N + 13.67		; 50 < N ≤ 200
where N= NRB_alloc is the number of allocated resource blocks. Clause 6.2.3 does not apply in addition. E-UTRA CA configurations with a maximum possible Wgap > 35 MHz and their corresponding MPR are intended to form part of a later release.


The need to use higher Wgap was raised in RAN96 meeting and its corresponding work item was approved [1] with the following objectives:
	Specify MPR requirements for intra-band non-contiguous CA with a sub-band gap larger than 35 MHz
	○ Use CA_41A-41A with a 90 MHz gap as the example band
	○ Assume the 2 PA UE architecture with 2 LO
	○ Assume Power class 3
	○ Assume MCS up to 256QAM
	○ The requirements apply the following CA configurations and bandwidth combinations
	   ◾ Intra-band non-contiguous CA with two sub-blocks
	   ◾ Gap between two sub-blocks is within the range larger than 35MHz and smaller than or equal to 90MHz
● Identify and specify the capability signalling, if needed.


Discussion
Multiple points should be remarked, based on the WI objectives. First, the context of this WI is about an architecture where 2 PAs and 2 LOs are considered which is a new architecture for LTE but a common case for NR technology. In RAN4 95e, 96e and 97e meetings MPR values were discussed for the case of NR UL intra-band NC CA for different frequency separation classes (I, II, III) . The discussion was concluded with a CR [2]. The MPR values are based on measurements since the MPR simulation using 2 PA has a high degree of complexity. Second, since this is a new architecture, UE capabilities should be defined to indicate the use of 2 separate transmission chains, similar to NR case where, dualPA-Architecture is used. Third, since the architecture will include only 2 different transmission paths, UL MIMO cannot be used when UL intra-band NC CA is configured.
MPR:
LTE uses SC-FDMA waveform on UL, which is similar to DFT-s-OFDM on NR, hence the NR MPR values for UL intra-band NC CA could be reused for LTE. MPR measurements are already performed for NR class I and II (20 MHz ≤ Wgap ≤ 100 MHz, 100 MHz < Wgap ≤ 200 MHz) and a set of MPR is already specified on section 6.2A.2.2 of TS 38.101. It should be mentioned that these MPR values are valid for all modulation orders and all waveforms (CP-OFDM, DFT-s-OFDM). The MPR values for UEs with 2 PC3 PAs are specified with respect to the regions on which the IM3 could fall onto:
· A region for SEMIM3= -13 dBm/MHz where IMD3 of the CCs could fall on the outer adjacent region 
· A region for SEMIM3= -30 dBm/MHz where IMD3 of the CCs could fall beyond the outer adjacent region 
 
We propose to use the same MPR values for PC3 UEs in UL intra-band NC CA as specified on section 6.2A.2.2 of TS 38.101:
Table 1 MPR values for PC3 UEs with LTE UL intra-band NC CA
	MPR to meet -13dBm/MHz:
MPR = 	9	;	 0 ≤ B < 0.54
			8.5	;	 0.54 ≤ B < 1.08
			8	; 	1.08 ≤ B < 2.16
			7	; 	2.16 ≤ B < 3.24
			6	; 	3.24 ≤ B < 5.4
			5	; 	5.4 ≤ B
	MPR to meet -30dBm/MHz:
MPR = 	15; 	0 ≤ B < 1.08
			14; 	1.08 ≤ B < 2.16
	      13; 	2.16 ≤ B < 3.24
         12;  3.24 ≤ B < 5
         11; 	5 ≤ B < 10
			10; 	10 ≤ B < 16.4
			 9;   16.4 ≤ B < 21.8
         8; 	21.8 ≤ B

	B=(LCRB_alloc, 1* 12* SCS1 + LCRB_alloc,2 * 12 * SCS2)/1,000,000
Note 1: Dual-PA architecture is supported


Note 1 is added to indicate that these MPR values are suitable for UEs with 2 transmission chains. On the other hand one can also propose to have a dedicated UE capability for such UEs.
UE Capability of Dual PA Architecture:
Since an architecture with 2 PAs, 2 LOs is required for UL intra-band NC CA with Wgap> 35 MHz, a special UE capability IE needs to be defined. One direct way would be to introduce the UE capability, which is currently used on NR, to LTE. The exact wording could be defined by RAN2, but as a reference the NR counter-part is given below as:
dualPA-Architecture
For band combinations with single-band with UL CA, this field indicates the support of dual PA. If absent in such band combinations, the UE supports single PA for all the ULs. For other band combinations, this field is not applicable.
Observation 1: Since the architecture will include only 2 different transmission chains, UL MIMO cannot be used when UL intra-band NC CA is configured.
Proposal 1: For a PC3 UE with LTE UL intra-band NC CA use the same MPR values as NR, as specified in Table 1.
Proposal 2:If Note 1 in Table 1 is not sufficient, a UE capability (such as dualPA-Architecture in NR) needs to be introduced to take into account the new UE architecture with 2 PAs and 2 LOs.
 Conclusion
Observation 1: Since the architecture will include only 2 different transmission chains, UL MIMO cannot be used when UL intra-band NC CA is configured.
Proposal 1: For a PC3 UE with LTE UL intra-band NC CA use the same MPR values as NR, as specified in Table 1.
Proposal 2:If Note 1 in Table 1 is not sufficient, a UE capability (such as dualPA-Architecture in NR) needs to be introduced to take into account the new UE architecture with 2 PAs and 2 LOs.
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