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1. Introduction
A new duplex mode SUL is introduced in 5G NR, and a list of SUL operating bands are specified in table 5.2-1 in TS 38.101-1 [1], most of the RF Tx/Rx characteristic requirements for SUL bands are the same as those for the general FDD/TDD FR1 bands, except two characteristics for SUL bands specified in clauses below in TS 38.101-1 [1]
6.2C.1
Configured transmitted power for SUL

7.3C.2
Reference sensitivity power level for SUL
Hence, there are corresponding test case clauses specified in TS 38.521-1 [2] to align with the TS 38.101-1 [1]
6.2C.1
Configured transmitted power for SUL

7.3C.2
Reference sensitivity power level

When it comes to the RF Tx/Rx characteristics of SUL bands other than the above two, the discrepancies within the testing between SUL bands and general FDD/TDD bands should be evaluated based on the analysis of SUL core protocols. This contribution presents the SUL impacts on FR1 RF testing and make proposals on how to incorporate SUL band testing into the TS 38.521-1[2].
2. Discussion
Referring to the TS 38.300[3], in case of Supplementary Uplink, the UE is configured with 2 ULs for one DL of the same cell, and uplink transmissions on those two ULs are controlled by the network to avoid overlapping PUSCH/PUCCH transmissions in time. Overlapping transmissions on PUSCH are avoided through scheduling while overlapping transmissions on PUCCH are avoided through configuration (PUCCH can only be configured for only one of the 2 ULs of the cell).
[TS 38.300]
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Figure B.1-1: Example of Supplementary Uplink
Observation 1: There is no supplementary uplink channels specified in Annex G TS 38.521-1[2], the SUL test setup will be incomplete

Proposal 1: To specify the supplementary uplink physical channels in addition to the uplink physical channels in Annex G TS 38.521-1[2] 

Observation 2: The connection diagrams A 3.1.1.1, A 3.1.2.1 and A3.1.4.1 for test equipment are applicable to SUL testing, and so are the connection diagrams A 3.2.1.1 and A 3.2.2.1 for UE equipment, hence in terms of connection diagram, SUL band testing may reuse the same diagrams with FDD/TDD band testing.

Proposal 2: SUL band testing reuses the same diagrams with the corresponding FDD/TDD band testing.

Observation 3: Referring to TS 38.331 [], initial access to a supplementary uplink carrier is specified in SIB1 message, and the SUL radio link parameters are specified in RRCreconfiguration message 
Proposal 3: To add a condition of SUL in TS 38.508-1[4] to identify default message contents relevant with SUL test setup.

Observation 4: Referring to TS 38.212 [6], there is a parameter “UL/SUL indicator “in DCI 0_1 to indicate UL or SUL PUSCH scheduling 

Proposal 4: To use PDCCH DCI format 0_1 with UL/SUL indicator set to 1 to schedule supplementary uplink transmission.

Observation 5: In case of SUL, though the UE is configured with 2 ULs, given that the SUL transmission doesn’t overlap with uplink transmission, it’s deduced that there would be no further impact on the measurement uncertainty and tolerance analysis for FR1 SA NR testing on SUL compared with the NON-SUL testing.

Proposal 5: To follow the same mechanism as for FR1 SA single carrier NR testing to make measurement uncertainty and test tolerance analysis for the SUL testing.

Observation 6: Referring to TS 38.101-1 [1] Table 5.5C-1, the SUL band is working with only SCS 15 kHz, and the maximum bandwidth is within 30 MHz, while the maximum bandwidth of NON SUL carrier operating band would reach 100MHz.

Table 5.5C-1: Supported channel bandwidths per SUL band combination
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Proposal 6: It’s proposed to follow the same way as for the FR1 Non-SUL carrier test to select test points for the SUL test, i.e to apply the same mechanism to select test frequency and bandwidth for SUL carrier in addition to SCS set only 15 kHz.
Proposal 7: To collect opinions and conclude among the FR1 RF supporters on how to incorporate the mentioned adaptations into TS 38.521-1[2] , whether a separate test case clause for each SUL Tx characteristic testing is required, or just incorporate those into the FDD/TDD test case clause?
Conclusions

Observation 1: There is no supplementary uplink channels specified in Annex G TS 38.521-1[2], the SUL test setup will be incomplete

Proposal 1: To specify the supplementary uplink physical channels in addition to the uplink physical channels in Annex G TS 38.521-1[2] 

Observation 2: The connection diagrams A 3.1.1.1, A 3.1.2.1 and A3.1.4.1 for test equipment are applicable to SUL testing, and so are the connection diagrams A 3.2.1.1 and A 3.2.2.1 for UE equipment, hence in terms of connection diagram, SUL band testing may reuse the same diagrams with FDD/TDD band testing.

Proposal 2: SUL band testing reuses the same diagrams with the corresponding FDD/TDD band testing.

Observation 3: Referring to TS 38.331 [], initial access to a supplementary uplink carrier is specified in SIB1 message, and the SUL radio link parameters are specified in RRCreconfiguration message 
Proposal 3: To add a condition of SUL in TS 38.508-1[4] to identify default message contents relevant with SUL test setup.

Observation 4: Referring to TS 38.212 [6], there is a parameter “UL/SUL indicator “in DCI 0_1 to indicate UL or SUL PUSCH scheduling 

Proposal 4: To use PDCCH DCI format 0_1 with UL/SUL indicator set to 1 to schedule supplementary uplink transmission.

Observation 5: In case of SUL, though the UE is configured with 2 ULs, given that the SUL transmission doesn’t overlap with uplink transmission, it’s deduced that there would be no further impact on the measurement uncertainty and tolerance analysis for FR1 SA NR testing on SUL compared with the NON-SUL testing.

Proposal 5: To follow the same mechanism as for FR1 SA single carrier NR testing to make measurement uncertainty and test tolerance analysis for the SUL testing.

Observation 6: Referring to TS 38.101-1 [1] Table 5.5C-1, the SUL band is working with only SCS 15 kHz, and the maximum bandwidth is within 30 MHz, while the maximum bandwidth of NON SUL carrier operating band would reach 100MHz.
Proposal 6: It’s proposed to follow the same way as for the FR1 Non-SUL carrier test to select test points for the SUL test, i.e to apply the same mechanism to select test frequency and bandwidth for SUL carrier in addition to SCS set only 15 kHz.
Proposal 7: To collect opinions and conclude among the FR1 RF supporters on how to incorporate the mentioned adaptations into TS 38.521-1[2] , whether a separate test case clause for each SUL Tx characteristic testing is required, or just incorporate those into the FDD/TDD test case clause?
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