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1. Introduction
The SA UL-MIMO test validation with PC2 declaration was discussed at CAG#62 April 2020 meeting, based on which GCF send the LS CAG-20-193r3 to RAN 4 and RAN 5 seeking clarifications. This discussion paper focuses on the following aspect from the incoming LS which needs to be addressed within RAN 5: 
GCF CAG kindly asks 3GPP RAN5:

1. To confirm if test coverage for requirement in bullet point b above is adequately provided in the 3GPP RAN5 test cases. 

The bullet point b mentioned in the snippet above refers to the following requirement form TS 38.101-1:

b) As Per section 6.2D.1 of 3GPP 38.101-1 v15.9.0:

"If UE is configured for transmission on single-antenna port, the requirements in clause 6.2.1 apply."
2. Discussion 
The TS 38.101-1 -> 6.2D.1 -> “…single-antenna port, the requirements in clause 6.2.1 apply”, mean that FR1 UL-MIMO test cases must meet per port requirements in addition to meeting sum of two ports requirements. Currently the TS 38.521-1 test procedures test only for sum of two ports and hence additional steps need to be added in the FR1 UL-MIMO test procedure to test as intended in the core spec. These additional steps in test procedure will ensure that single port requirements are met for a MIMO supporting device and that the power class (PC) definition is maintained consistently across single port and two ports. 

Proposal 1: Update TS 38.521-1 UL MIMO test cases to add steps for “per-port” testing. The update for FR1 MOP UL MIMO is shown below as an example in this discussion paper:
6.2D.1.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2D.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE at each transmit antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols. For TDD slots only slots consisting of only UL symbols are under.
4. 
Measure the mean power of the UE at each transmit antenna port in the channel bandwidth of the radio access mode as per test procedure 6.2.1.4.2. 

6.2D.1.5
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2D.1.5-1.

The maximum output power, derived in step 4 shall be within the range prescribed by the nominal maximum output power and tolerance in subclause 6.2.1.5.
3. Conclusion

Proposal 1: Update TS 38.521-1 UL MIMO test cases to add steps for “per-port” testing. The update for FR1 MOP UL MIMO is shown below as an example in this discussion paper.
