3GPP TSG-RAN WG4 Meeting #94bis-e
R4-2004900
Electronic Meeting, 20 - 30 Apr., 2020
Source:
China Telecom
Title:
FR1 CA PDSCH demodulation requirement with power imbalance
Agenda Item:
6.18.1.4
Document for:
Discussion
1. Introduction

In RAN4 #94e meeting, the way forward on UE FR1 CA power imbalance requirements was approved in [1]. The contribution discusses the open test parameters.
2. Discussion
Channel bandwidth:
Three options on channel bandwidth were proposed in the last meeting:

· Option 1: Specify the following CA configurations. FFS necessity of further down selection
· Option 1A: 50+60, 50+80, 50+100, 60+60, 60+80, 60+100, 80+80 and 80+100 MHz
· Other options are not precluded
· Further discuss after Rel-16 core spec is finalized.
· Option 2: 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.
· Option 3: Define generic methodology for selection of CBW combination among all CBW combinations in supported CA configurations
· Other options are not precluded
For option 1, we would expect obvious maintenance work after the completion of core part for each new release. Option 3 looks a good idea, but currently there is no concrete proposal. So for now we still prefer option 2. The motivation for option 2 is as follows:
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 propose to adopt the option 2 for channel bandwidth, i.e.,
Propose 1: 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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TDD pattern:
The following options on TDD pattern were proposed in the last meeting:

· Option 1: 7D1S2U (S=6d4s4u)
· Option 2: DDDSU+DDSUU (S=10d2s2u)
· Option 3: DDDSUUDDDD (S=6d4s4u)
Option 2 was proposed by us, since it is the TDD pattern used in our network. But we understand option 1 is the baseline configuration for UE demod test since Rel-15. So, we will not insist on option 2, and not intend to cover more than one TDD pattern in the power imbalance test. Option 1 is acceptable to us.
Propose 2: Using TDD pattern of 7D1S2U (S=6d4s4u) is acceptable.
PDCCH configuration:
Two options on PDCCH configuration were proposed in the last meeting:

· Option 1: Symbol #0

· Option 2: Symbol #0 and #1
To align with the baseline assumption for FR1 PDSCH requirements, option 2 is preferred by us.
Propose 3: Use symbol #0 and #1 for PDCCH. For PDSCH, the start symbol is 2, and the duration is 12.
MIMO configuration:

Two options on MIMO configuration were proposed in the last meeting:

· Option 1: 2x2 and 2x4

· Option 2: 1x2 and 1x4
In both options, 2Rx and 4Rx are covered, so we don’t have strong preference on one of the two options.
Propose 4: For MIMO configuration, either option 1 or option 2 is ok.

PRB bundling size:

Two options on PRB bundling size were proposed in the last meeting:

· Option 1: WB

· Option 2: 2 PRBs
We support to reuse the Rel-15 baseline configuration, i.e., option 2. 

Propose 5: For PRB bundling size, use option 2, i.e., 2 PRBs.

Code rate:
In LTE CA power imbalance test, 2Rx and 64 QAM with code rate of 0.80-0.87 are used. For NR, we suggest to use different MCSs for 2Rx and 4Rx, and the exact MCS can be decided after Tx antenna number and PRB bundling size are decided.
Propose 6: Use different MCSs for 2Rx and 4Rx. 
3. Conclusion
This contribution discussed the CA power imbalance requirements, with the following proposals:
Propose 1: 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.


[image: image2]
Propose 2: Using TDD pattern of 7D1S2U (S=6d4s4u) is acceptable.
Propose 3: Use symbol #0 and #1 for PDCCH. For PDSCH, the start symbol is 2, and the duration is 12.
Propose 4: For MIMO configuration, either option 1 or option 2 is ok.

Propose 5: For PRB bundling size, use option 2, i.e., 2 PRBs.

Propose 6: Use different MCSs for 2Rx and 4Rx.
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