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1 Introduction

In this contribution we discuss open issues for NR UE performance tests with results and proposals.
2 Open issues for Rel-15 NR UE performance tests
2.1 PDSCH
2.1.1 Alternative TDD config for PDSCH FR1 30kHz
The TDD configurations for NR UE demodulation tests for FR1 SCS 30kHz have been decided already from [1] with the TDD pattern as 7D1S2U, with the strong motivation to align with the LTE frame time with SCS 15kHz. However, to make sure the perfect alignment in time this TDD config still requires slot shifted in time. We listed the following options for this scenario. Option 1 is specified already in RAN4 tests for TDD 30kHz. But it has been further decided in Japan to use align TDD configuration as Option 2 which doesn’t require any slot shift in time.
· Option 1. {DDDDDDDSUU} with 3ms shift (Adapted as 3GPP RAN4 config)
· Option 2. {DDDSUU} + {DDDD} with 0ms shift (Alternative config for RAN4 tests)

As the alternative config Option 2 brings the same performance as Option 1 with further simplification on no need for any slot shit we would propose to adapt some/all RAN4 UE PDSCH demodulation tests with TDD 30kHz with the new alternative config. No new simulation is needed. A draft CR is prepared in [2].

Proposal 1: Adapt some/all RAN4 UE PDSCH demodulation tests with TDD 30kHz with the new alternative config Option 2. No new simulation is needed for this alternative config. A draft CR is prepared in [2].

2.1.2 Phase noise model for FR2 demod tests
The phase noise model was under discussions for many meetings for FR2 demod tests without any conclusion. The current solution is to choose the lowest possible MCS for 64QAM, to minimize the phase noise impact. At the same time, it’s a complicated issue to specify a realistic phase noise model as it is implementation related.
We have further evaluated the lower MCS based on existing FR2 64QAM tests as following in Figure 1. It seems the lowest possible MCSs do have less impact of the phase noise model, so we can agree to not model it in the RAN4 UE demod tests but use the impairment margin to cover the impact of phase noise instead. Same has been applied for QPSK and 16QAM already.
Proposal 2: It’s OK to use the same approach not to model phase noise for 64QAM tests, based on the condition that only the lowest possible MCSs will be used for 64QAM tests.
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Figure 1 Phase noise impact based on the lowest possible 64QAM MCS
2.1.3 Additional LTE-NR coexistence test
The new LTE-NR coexistence test was agreed in last meeting to support the symbol duration as L=11. But to fit in the correct DMRS position we would need the 12 symbols to set up the tests. In Figure 2 we show the 2Rx and 4Rx test for FDD 15kHz 10MHz with the new config.
Proposal 3: Specify additional LTE-NR coexistence tests with the correct test config. Collect alignment results.
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Figure 2 TP for additional LTE-NR coexistence test
2.1.4 Dynamic TDD test

Dynamic TDD config is a very important feature for NR to allow the flexibility in the network to configure different TDD configurations. In general, if the TDD config is not delivered from the RRC configuration the UE will have to read the DCI to get which slot is a D/S/U slot. Without the ability to reach DCI correctly the UE would suffer much worse performance, deliver the bad network performance at the same time. So, the support of dynamic TDD function is critical for the network and it’s highly performance related and can’t only be taken as a functional test.
When it comes to the RAN4 performance test, in order to simplify the test the easiest way is just to have the RAN4 test not configured with TDD configuration in the RRC, which means implicitly the UE will have to read such info from DCI. It doesn’t change any performance by having such change.
Proposal 4: Adapt at least one PDSCH demodulation test with dynamic TDD function, that is to not configure TDD configuration via RRC. This change requires no new simulation.

2.2 PDCCH 
2.2.1 TC7 with 4Rx and bundle size 2

For PDCCH the TC6 and TC7 are under debate for quite many meetings if bundle size 2 should be used for such scenario when 4Rx is configured. The problem for such scenarios is the noise covariance matrix has larger matrix size than 2Rx when it’s 4Rx thus delivered limited estimates based on the limited number of DMRS. So, in case the same algorithm is used for noise covariance estimation for both 4Rx and 2Rx it’s possible the 4Rx results can deliver very bad performance, as shown in Figure 3 and 4.
But there are more algorithms that can be considered for the noise covariance matrix estimations, also as shown in Figure 3 and 4 if an improved algorithm is considered for 4Rx then big improvement on the performance could be achieved. Be aware that the noise covariance matrix estimation is based on bundle size 2, for both test cases, same as used for channel estimation.
[image: image3.emf]-15 -10 -5 0 5 10 15

SNR [dB]

10

-4

10

-3

10

-2

10

-1

10

0

B

L

E

R

BLER Performance of PDCCH Channels

Noise covariance Alg 1

Noise covariance Alg 2


Figure 3 BLER for TC6 with 4Rx and bundle size 2
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Figure 4 BLER for TC7 with 4Rx and bundle size 2

So, in general, we still consider the interleaved case with 4Rx and bundle size 2 as a valid scenario for the network to configure. It’s more an implementation issue if good enough performance can be achieved. For this most sensitive case as TC7 then a good implementation should be expected from UE side, to deliver robust PDCCH performance. We still think it’s important to define such test in RAN4, to ensure a minimum performance for this scenario, instead of skipping it but in reality the config would still happen without a proper UE performance guaranteed.
Proposal 5: Define PDCCH TC7 4Rx test with bundle size 2 as Option 1, as good performance can be achieved by proper implementation on noise covariance matrix estimation.
2.2.2 AL=16 for PDCCH with 4Rx 
The AL=16 with 4Rx was left open from last meeting with the main issue on too low SNR point. In Figure 1 we provide the BLER results with low and medium A correlation channel and it can be seen by using medium A the BLER with 0.01 could be around -5dB without impairment so it should be testable when the impairment margin is added.
Proposal 6: Define AL=16 with 4Rx with medium A correlation for PDCCH.
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Figure 5 BLER for low and medium A correlation for PDCCH

3 Conclusions

In this contribution, we provide proposals on NR UE performance test configurations as following.

Proposal 1: Adapt some/all RAN4 UE PDSCH demodulation tests with TDD 30kHz with the new alternative config Option 2. No new simulation is needed for this alternative config. A draft CR is prepared in [2].

Proposal 2: It’s OK to use the same approach not to model phase noise for 64QAM tests, based on the condition that only the lowest possible MCSs will be used for 64QAM tests.

Proposal 3: Specify additional LTE-NR coexistence tests with the correct test config. Collect alignment results.
Proposal 4: Adapt at least one PDSCH demodulation test with dynamic TDD function, that is to not configure TDD configuration via RRC. This change requires no new simulation.

Proposal 5: Define PDCCH TC7 4Rx test with bundle size 2 as Option 1, as good performance can be achieved by proper implementation on noise covariance matrix estimation.
Proposal 6: Define AL=16 with 4Rx with medium A correlation for PDCCH.
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