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1.	Introduction
Current test specifications TS 38.521-2 ([1]) indicate the following missing aspects for 6.5D.2.1 Spectrum Emission Mask for UL MIMO test case and 6.5D.2.2 Adjacent Channel Leakage Ratio for UL MIMO test case:
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This document proposes a way forward to progress on these test cases.
2.	Test Point analysis discussion
On one hand, for FR2 Out-of-band emissions test cases for UL MIMO (SEM and ACLR), there are test points using 256QAM modulation in the UL, while in FR2 such modulation has only been defined for DL. Probably an incorrect leveraging form FR1 was considered.
Analyzing core requirements for Out-of-band emissions for UL-MIMO (section 6.5D.2 in [2]), it can be seen that they refer to SISO core requirements while having the UL MIMO configuration in place:
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As MPR core requirements are also applicable to some Out-of-band emission test cases, MPR core requirements are also analyzed. It can be seen that they also refer to corresponding SISO core requirements while having the UL MIMO configuration in place:
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On the other hand, 38.905 ([3]) already includes a combined test points analysis for MPR, SEM and ACLR test cases.
Taking into account current core requirements definition for out-of-band emissions for FR2 UL-MIMO, it makes sense that test points for SA UL MIMO test cases are exactly the same as for the test cases they refer to (FR2 SISO test cases).
Proposal 1: Leverage FR2 UL SISO test points analysis for MPR, SEM and ACLR for FR2 UL MIMO MPR, SEM and ACLR test cases.
However, as described in 38.905 [3] and according to proposal 1 in [4] the waveform under test must be CP-OFDM.
Proposal 2:  Replace DFT-s- to CP-OFDM waveform and remove duplicated test points once leveraging in proposal 1 is applied. 
CRs detailing changes required can be found in [5, 6].
3.	Conclusion
This document proposes a way forward to progress on the completion of FR2 Out-of-band emissions test cases for UL-MIMO. The following proposal is made:
Proposal 1: Leverage FR2 UL SISO test points analysis for MPR, SEM and ACLR for FR2 UL MIMO MPR, SEM and ACLR test cases.
Proposal 2:  Replace DFT-s- to CP-OFDM waveform and remove duplicated test points once leveraging in proposal 1 is applied. 
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6.5D.2.2 ‘Adjacent channel leakage ratio for UL MIMO
Editor's note: This clause is incomplete. The following aspects are cither missing or not yet determind:
OTA test procedure for UL MIMO is sill under investigation

TRP Measurement Uncertainty is FFS.
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6.5D.2 Out of band emissions for UL MIMO

For UE(s) supporting UL MIMO, the out of band emissions requirements in clause 6.5.2 apply. The requirements shall
be met with the UL MIMO configurations specificd in Table 6.2D.1.0-1




image4.png
6.2D.2 UE maximum output power reduction for modulation / channel
bandwidth for UL MIMO

6.2D.2.1 'UE maximum output power reduction for modulation / channel bandwidth for

UL MIMO for power class 1
For UEs configured for 2-layer transmission as well s UESs configured for single layer uplink full power transmission
(ULFPT), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.1-1 is

specified in sub-clause 6.2.2.1. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specificd in clause 6.2D.4 apply.

6.2D.22 'UE maximum output power reduction for modulation / channel bandwidth for
UL MIMO for power class 2

For UES configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission

(ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.2-1 is

specified in sub-clause 6.2.2.2. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specificd in clause 6.2D.4 apply.

6.2D.23 'UE maximum output power reduction for modulation / channel bandwidth for
UL MIMO for power class 3

For UES configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission

(ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.3-1 is

specified in sub-clause 6.2.2.3. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specificd in clause 6.2D.4 apply.

6.2D.24 'UE maximum output power reduction for modulation / channel bandwidth for
UL MIMO for power class 4

For UES configured for 2-layer transmission as well as UES configured for single layer uplink full power transmission

(ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.4-1 is

specified in sub-clause 6.2.2.4. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specificd in clause 6.2D.4 apply.

6.2D.25 'UE maximum output power reduction for modulation / channel bandwidth for
UL MIMO for power class 5

For UES configured for 2-layer transmission as well as UES configured for single layer uplink full power transmission

(ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.4-1 is

specified in sub-clause 6.2.2.4. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specificd in clause 6.2D.4 apply.
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6.5D.2.1 Spectrum Emission Mask for UL MIMO
Editor's note: This clause is incomplete. The following aspects are cither missing or not yet determined:
- OTA test procedure for UL MIMO is still under investigation
- TRP Measurement Uncertainty is FFS,

- 38.905 TP analysis for UL MIMO is pending
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