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1. Introduction

In RAN #85 meeting, the following objective was added in the revised WID on NR performance requirement enhancement:
· NR FR1 CA PDSCH demodulation performance requirement with power imbalance

· Intra-band contiguous 2CC CA with 6dB power imbalance is assumed

In RAN4 #92bis meeting, it was found that there is no corresponding UE core RF requirements when discussing the demodulation requirements for CA power imbalance. And the following agreements were captured in the Chairman notes [2]:
· Power imbalance requirement for NR FR1 intra-band contiguous CA

· Postpone discussion on the UE demodulation requirements unless UE RF RX image rejection requirements for target scenario are introduced

· If UE RF RX image rejection Core requirements are not defined in R16, no UE demodulation requirement will be defined in R16
Then in RAN4 #93 meeting, it was agreed in the WF [3] that:
· 25 dBc Rx image rejection for FR1 intra-band contiguous CA and EN-DC should be assumed for power imbalance requirement for UE demodulation requirements
· Rx image rejection for FR1 intra-band contiguous CA and EN-DC should not be specified in TS 38.101-1 and TS 38.101-3
Based on the latest agreement in RAN4 #93 meeting, this contribution discusses the test parameters for FR1 CA power imbalance requirements.
2. Discussion
In general, the test parameters for LTE CA power imbalance test can be reused as much as possible for NR, and the following parameters are proposed to be re-used:
Propose 1: Reuse the following parameters from LTE CA power imbalance test:
· Propagation condition: static channel without external noise
· Modulation order: 64QAM
· Rank: rank1
· HARQ: no retransmission, RV version 0
· Throughput test point: 85% of maximum throughput
· Measurement cell: weaker cell only
For the duplex mode and SCS, it is ok for us to cover FDD+FDD CA with 15 kHz SCS, TDD+TDD CA with 30 kHz SCS, as proposed in [4] and [5]. For TDD CA, we prefer to use TDD pattern of DDDSU + DDSUU.
Propose 2: Define requirements for 15 kHz SCS FDD+FDD CA, 30 kHz SCS TDD+TDD CA with TDD pattern of DDDSU + DDSUU.
For PDSCH mapping type, it is fine to only consider mapping type A. For DMRS configuration, DMRS type 1 with 1 additional DMRS is preferred.
Propose 3: Use PDSCH mapping type A, and DMRS type 1 with 1 additional DMRS.
For the CA channel bandwidth, we think it is not necessary to cover the bandwidth combination with the largest aggregated channel bandwidth or maximum data rate, considering the test purpose of verifying the demodulation ability in the presence of a stronger signal on an adjacent frequency. To reduce the number of simulation cases, one possible way is to define requirements for the smallest channel bandwidth per carrier, and introduce the test applicability for UEs not supporting the smallest channel bandwidth.
This approach has been used in NR Rel-15 BS PUSCH demodulation requirements with DFT-s-OFDM waveform, where the FR1 requirements are only defined for 15 kHz SCS with 5 MHz bandwidth and 30 kHz SCS with 10 MHz bandwidth, and test applicability for BS not supporting the channel bandwidth is introduced. The following PUSCH test applicability is copied from clause 8.1.2.1.2 of TS 38.141-1. 
------------------------------------------------   TS 38.141-1    ------------------------------------------------
8.1.2.1.2

Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).

Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.

-----------------------------------------------------------------------------------------------------------------------------
Following this approach, we have proposed that:

Propose 4: Define requirements for 5+5 MHz bandwidth for FDD+FDD CA, 10+10 MHz bandwidth for TDD+TDD CA, with the following test applicability:

· The test is done for any one of the supported bandwidth combination, by using performance requirement for 5+5 MHz FDD+FDD CA or 10+10 MHz TDD+TDD CA.
· The tested PRBs shall be placed in the highest part for the CC with lower carrier frequency, and placed in the lowest part for the CC with higher carrier frequency.
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3. Conclusion
This contribution discussed the CA power imbalance requirements, with the following proposals:
Propose 1: Reuse the following parameters from LTE CA power imbalance test:
· Propagation condition: static channel without external noise
· Modulation order: 64QAM
· Rank: rank1

· HARQ: no retransmission, RV version 0
· Throughput test point: 85% of maximum throughput
· Measurement cell: weaker cell only
Propose 2: Define requirements for 15 kHz SCS FDD+FDD CA, 30 kHz SCS TDD+TDD CA with TDD pattern of DDDSU + DDSUU.
Propose 3: Use PDSCH mapping type A, and DMRS type 1 with 1 additional DMRS.
Propose 4: Define requirements for 5+5 MHz bandwidth for FDD+FDD CA, 10+10 MHz bandwidth for TDD+TDD CA, with the following test applicability:

· The test is done for any one of the supported bandwidth combination, by using performance requirement for 5+5 MHz FDD+FDD CA or 10+10 MHz TDD+TDD CA.
· The tested PRBs shall be placed in the highest part for the CC with lower carrier frequency, and placed in the lowest part for the CC with higher carrier frequency.
4. References
[1] RP-192281, Revised WID on NR performance requirement enhancement, China Telecom, RAN #85, Sep 2019.
[2] RAN4 #92bis Chairman notes

[3] R4-1916135, WF on Rx image rejection for FR1 intra-band contiguous CA/EN-DC, NTT DOCOMO, RAN4 #93, Nov 2019.
[4] R4-1911001, Discussion on NR CA UE requirements with power imbalance, Intel Corporation, RAN4 #92bis, Oct 2019.
[5] R4-1911327, Further study on power imbalance requirement for intra-band EN-DC/NR CA, DOCOMO Communications Lab, RAN4 #92bis, Oct 2019.
1

[image: image1]