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Introduction
In this contribution we discuss open issues for NR UE performance tests with results and proposals.
Open issues for Rel-15 NR UE performance tests
PDSCH
Alternative TDD config for PDSCH FR1 30kHz
Our previous open issues paper [1] suggested to introduce TDD pattern {DDDSUU} + {DDDD} to align with the LTE frame time, thus not needing to shift the NR time frame of 3ms. The outcome from the Athens meeting left two options:
· Option 1: Do not introduce test case(s) for TDD DL/UL configuration: {DDDSUU} + {DDDD} under 30kHz in Rel-15
· Option 2: Introduce one additional test case for {DDDSUU} + {DDDD} for PDSCH demodulation
Since many operators are interested in this TDD configuration and the PDSCH performance with this configuration does not change from the existing PDSCH test case with 7D1S2U TDD pattern, we propose to introduce one PDSCH test case using {DDDSUU}+{DDDD}. Please refer to the companion draft CR the detailed configuration. 
Proposal 1: Introduce {DDDSUU} + {DDDD} configuration for 30kHz TDD in Rel-15

FR2 test case with 1 slot TRS burst duration
The new PDSCH demodulation simulation assumptions [2] introduced two additional test cases for FR2 demodulation which considered 1 slot TRS duration. The test case is a modification of test case 1 with modifications to the DMRS pattern and the TRS duration (marked in yellow in Table 1). 
	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max number of HARQ process

	1
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-C 60ns, 300Hz
	MMSE-IRC
	1
	8

	1a
(TRS 1 slot, DMRS 1 add)
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-C 60ns, 300Hz
	MMSE-IRC
	1
	8

	1b
(TRS 1 slot, DMRS 2 add)
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-C 60ns, 300Hz
	MMSE-IRC
	1
	8


Table 1 New simulations from PDSCH WF
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Figure 1 SNR Throughput comparison for the different reference symbol options
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Figure 2 Doppler rms error estimation comparison (300Hz doppler reference value)
In Figure 1 the throughput difference can be seen between the 3 test cases. Where there’s negligible throughput performance differences between the test cases. There is however, an additional overhead (~5.1% lower maximum theoretical throughput) difference between test case 1/1a to 1b due to the added DM-RS symbol #7. Figure 2 compares the different doppler estimations comparing 1 slot with 2 slot TRS length for doppler estimation. Where the 2 slot TRS burst converges much earlier to the actual doppler frequency.
Proposal 2: Additional test cases 1a/1b are not needed. Keep the current test case with 2 slot TRS length to get better TRS doppler estimation and less overhead from DM-RS symbols
5MHz demodulation test case
For RAN4 FR1 UE demodulation and CSI reporting test, the minimum UE channel bandwidths are 10MHz for FDD and 20MHz for TDD. When we review the supported channel bandwidth in Rel-15 TS38.101-1 Table 5.3.5-1, Band n76 (SDL band) and n51 (TDD band) support at most 5MHz. This means UE only supporting band n76 and/or n51 is not verified. From the test coverage point of view, we think RAN4 should specify the demodulation and/or CSI reporting test with 5MHz channel bandwidth, however, it was already agreed to not introduce any new demodulation/CSI reporting test [3]. Therefore, we propose RAN4 will discuss how to introduce the UE demodulation and/or CSI reporting test case, and our preference is to introduce the test with 5MHz CBW in Rel-16. Additionally, there is a need to start looking into more CBW + SCS combinations to specify requirements in Rel-16.
Proposal 3: Specify 5MHz demodulation requirements in Rel-16 
Proposal 4: Specify additional CBW + SCS combinations for Rel-16
EN-DC/SA CA demodulation requirements
The EN-DC deployment was completed from the first early drop version of Rel-15 spec from the core part, which indicates the importance of the deployment need from the operators. However, there are currently no agreed test cases for UE demodulation for EN-DC, which means the existing UE performance test scope doesn’t match the core part, even for the early drop version. On this aspect we think it’s important to secure some EN-DC UE performance tests as soon as possible.
For existing test cases captured by single carrier LTE/NR it should be possible to reuse results without the need for additional simulations. The same approach could be also used to define limited test set for NR SA CA. For new BW + SCS combinations there is a need for new simulations. New simulations could be put into the work scope of Rel-16. Furthermore, there is also a need to investigate requirements set for FR1/FR2 DC.
Proposal 5: Prioritize a limited test case for EN-DC from existing single carrier tests in Rel-15 late drop performance part timeline. 
Proposal 6: A limited test case for SA CA can be also considered for Rel-15 late drop performance part timeline, with the same approach reusing the existing single carrier tests.

Proposal 7: Prioritize new BW/SCS test cases for EN-DC in Rel-16. Same approach can be considered for SA CA.
UE demodulation requirements for exceeding span limit
In the UE demodulation test cases where the requirements cannot be set due to exceeding the span limit among companies, an option could be to exclude outliers to get within the span requirement.
Proposal 8: Omit results from outliers in test cases where the span limit can be met by excluding those results

Conclusions
In this contribution, we provide proposals on NR UE performance test configurations as following.
Proposal 1: Introduce {DDDSUU} + {DDDD} configuration for 30kHz TDD in Rel-15
Proposal 2: Additional test cases 1a/1b are not needed. Keep the current test case with 2 slot TRS length to get better TRS doppler estimation and less overhead from DM-RS symbols
[bookmark: _Hlk4765867]Proposal 3: Specify 5MHz demodulation requirements in Rel-16 
Proposal 4: Specify additional CBW + SCS combinations for Rel-16
Proposal 5: Prioritize a limited test case for EN-DC from existing single carrier tests in Rel-15 late drop performance part timeline. 
Proposal 6: A limited test case for SA CA can be also considered for Rel-15 late drop performance part timeline, with the same approach reusing the existing single carrier tests.

Proposal 7: Prioritize new BW/SCS test cases for EN-DC in Rel-16. Same approach can be considered for SA CA.
Proposal 8: Omit results from outliers in test cases where the span limit can be met by excluding those results
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