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1. Introduction

NR UE demodulation requirements were discussed from RAN4 #86bis meeting. In the last meeting, an way forward on NR UE demodulation and CSI requirements was agreed in [1].
This contribution presents our views on NR DL control channel demodulation requirements.
2. Discussion
2.1
PDCCH
1) Test metric
The test metric for LTE PDCCH can be reused for NR PDCCH, i.e., the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below 1%.

Proposal 1: For the test metric, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below 1%.
2) Antenna configuration

Single antenna port transmission is defined for NR PDCCH. For simplicity, 1 and/or 2 Tx antennas can be configured in PDCCH test. Meanwhile, 2 and 4 Rx antennas can be configured in FR1, and 2 Rx antennas can be configured in FR2.

Proposal 2: Configure 1 and/or 2 Tx antennas, 2 and 4 Rx antennas for FR1, 2 Rx antennas for FR2.
3) Aggregation level
Aggregation levels of 1, 2, 4, 8 are supported for LTE PDCCH. In LTE basic PDCCH tests, 8, 4, 2 CCEs are configured for 1Tx, 2Tx and 4Tx tests respectively.
For NR PDCCH, aggregation levels of 1, 2, 4, 8 and 16 are supported, and thus aggregation levels of 2, 4, 8, 16 are proposed to be tested. 
Proposal 3: Cover aggregation levels of 2, 4, 8 and 16.
4) CORESET configuration
As specified in TS 38.211, the CCE-to-REG mapping for a CORESET can be interleaved or non-interleaved, configured by the higher-layer parameter. For non-interleaved CCE-to-REG mapping, the REG bundle size is 6. For interleaved CCE-to-REG mapping, the REG bundle size is 2 or 6 for 2-symbol duration CORESET. 
For NR PDCCH test, it is proposed to cover both interleaved or non-interleaved CCE-to-REG mapping, and use REG bundle size of 2 for interleaved CCE-to-REG mapping.
Proposal 4: Cover both interleaved or non-interleaved CCE-to-REG mapping, and use REG bundle size of 2 for interleaved CCE-to-REG mapping.
5) DCI format
It was agreed in RAN4 #86bis to test at least DL scheduling grant (DCI 1_0 and/or 1_1) for PDCCH [2]. In the conformance test, when the corresponding PDSCH is not correctly demodulated (i.e., NACK is fed back to BS), it is known that the DL scheduling grant is not correctly decoded. Therefore, testing DL scheduling grant is an easy way from the perspective of test statistics. Moreover, to test PDCCH with different payload sizes, it is proposed to cover DCI format 1_0 and 1_1.

Proposal 5: Test DCI format 1_0 and 1_1.
6) Reference receiver
IRC + CRS-IC and E-IRC + CRS-IC receivers are introduced for LTE PDCCH. These advanced receivers are very helpful to handle the inter-cell interference, and should also be considered to be applied in NR.

But for interference-aware receiver, the discussions on the receiver structure, interference model as well as the performance evaluation are very time-consuming. With the tight time schedule, it is really hard to introduce the interference-aware receiver in Rel-15 timeline, thus it is proposed not to consider interference-aware receiver in Rel-15.
Proposal 6: Not consider interference-aware receiver for PDCCH in Rel-15 timeline.
2.2
PBCH
For LTE, RAN4 has specified the PBCH performance requirements and has recommended that these requirements do not need to be tested [3].
As seen in [4], the PBCH is not tested due to the verification issues as follows:
“Due to the absence of feedback from the UE regarding a successful PBCH decode, these requirements may be difficult to test. However, it is still important that performance requirements are present in RAN4 specifications for possible internal verification by UE manufacturers.”
Thus, for NR, it is proposed to specify PBCH performance requirements in RAN4, and whether these requirements will be tested is FFS depending on the test feasibility/complexity.
Proposal 6: Specify PBCH performance requirements in RAN4, and whether these requirements will be tested is FFS depending on the test feasibility/complexity.
3. Conclusions
This contribution presented our views on demodulation requirements for NR DL control channels, and had the following proposals:
Proposal 1: For the test metric, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below 1%.
Proposal 2: Configure 1 and/or 2 Tx antennas, 2 and 4 Rx antennas for FR1, 2 Rx antennas for FR2.

Proposal 3: Cover aggregation levels of 2, 4, 8 and 16.
Proposal 4: Cover both interleaved or non-interleaved CCE-to-REG mapping, and use REG bundle size of 2 for interleaved CCE-to-REG mapping.
Proposal 5: Test DCI format 1_0 and 1_1.
Proposal 6: Not consider interference-aware receiver for PDCCH in Rel-15 timeline.
Proposal 7: Specify PBCH performance requirements in RAN4, and whether these requirements will be tested is FFS depending on the test feasibility/complexity.
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