TSG-RAN Working Group 4 (Radio) meeting #101-e
  R4-2118128
Electronic meeting, 1 – 12 November 2021


Source:
Ericsson
Title:
Simuations of intra-band contiguous UL CA with 2 x 20 MHz
Agenda item:
7.5.2
Document for:
Discussion 
1 Background
For intra-band UL CA the following is agreed for the work item NR_CA_R17_Intra
· Intra-band contiguous UL CA for NR-U
Note: papers and discussions related to NR-U intra-band contiguous UL CA shall not be treated by block approval process
· Specify RF requirements for contiguous UL CA for shared spectrum channel access for both n46 and n96:

· including at least the 2 x 20 MHz and 2 x 80 MHz cases

· accounting for the regulatory requirements that apply in different regions (including the pending EU regulation for the 6 GHz range).  

· Agree on limit to the number of LBT sub-band case restrictions (Taking into account only contiguous sub-bands supported)

In this contribution we compare the MPR needed for 2 x 20 MHz compared to a single wideband 40 MHz channel with regard to compliance with the SEM, EVM and ACLR. We first recall the allowed MPR for wideband operation:
6.2F.2
UE maximum output power reduction

For UE maximum output power reduction, the general requirements of clause 6.2.2 do not apply but instead the UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations for power class 5 according to Table 6.2F.2-1 and Table 6.2F.2-2.

Table 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5

	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.5
	≤ 2.5

	
	QPSK
	≤ 1.5
	≤ 2.5

	
	16 QAM
	≤ 2.0
	≤ 3.0

	
	64 QAM
	≤ 3.5
	≤ 4.5

	
	256 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3.5

	
	16 QAM
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 7.0
	≤ 7.0

	NOTE 1:
The MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:
Full RB allocation MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2-2.
NOTE 3:
Partial RB allocation MPR applies when one or more RB’s in one or more sub-bands are not allocated or when the transmitted sub-bands for wideband operation are transmitted according to configuration B in Table 6.2F.2-2.
NOTE 4:
Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.


Table 6.2F.2-2 MPR mapping for wideband operation

	Wideband operation channel bandwidth (MHz)
	Sub-band configuration

	
	A
	B

	40
	11
	10, 01

	60
	111, 011, 110, 001, 010, 100
	None

	80
	1111, 0111, 1110, 0110, 0001, 1000
	1100, 0011, 0100, 0010

	NOTE 1:
The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.


The simualtions are based in the WF in [1]. 
2 Comparison between 2 x 20 MHz and a wideband 40 MHz carrier
The main difference between CA and wideband operation from an MPR perspective is that the aggregated carriers can have two different Point A and thus different interlaces on the two carriers. Based on the simulations with full interlaced transmissions on all carriers considered herein, the MPR for the wideband case can be reused for CA.

Figure 1 shows the CA case of 64QAM with DFT-s-OFDM and an interlace with 1 RB for SCS = 30 kHz, the resulting back-off is 3.3 dB. Figure 2 shows the case for a single 40 MHz wideband carrier with 64 QAM, the back-off is now 3.4 dB. There is no significant difference between the back-off required.
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Figure 1: 2 x 20 MHz carrier aggregation.
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Figure 1: 40 MHz wideband operation.

Similar results can be observed for QPSK and also with different interlace patterns on the two aggregated carriers. For 256QAM the same observations can be made without considering the EVM. The IQ imbalance assumed for 256QAM does not appear feasible for EVM compliance, a tighter requirements shoul be adopted.

We make the following observation

Observation 1: for 2 x 20 MHz it appears feasible to reuse the MPR for the corresponding wideband case (40 MHz) at least for DFT-s-OFDM and SCS = 30k.
The same may be the case for 2 x 40 MHz as compared to 80 MHz, further studies are needed
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