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1. Introduction

NR UE demodulation requirements was discussed in the last meeting. An summary of view on NR UE demodulation and CSI requirements was agreed in [1], and an way Forward on NR UE performance requirements was agreed in [2].
This contribution presents our general views on NR UE demodulation requirements.

2. Discussion
1) SA/NSA requirements
Both SA and NSA operations are supported in NR Rel-15, and different operators can have different choices based on their own needs. Thus, both SA and NSA requirements should be included in Rel-15.
Actually, the basic demodulation requirements (i.e., NR only requirements) can be reused for SA and NSA scenarios, as discussed in [3], and these requirements can be decided at first. And then, some NSA-specific requirements, such as LTE-NR SDR requirements can be introduced.
Proposal 1: First introduce the NR only requirements that can be applied in SA and NSA scenarios, and then introduce NSA-specific requirements.

2) CA requirements

For LTE, the following CA demodulation requirements are defined:
· Normal demodulation test
· Soft buffer management test
· SDR test

· Power imbalance test for intra-band adjacent carrier aggregation
· Intra-band non-contiguous carrier aggregation with timing offset
For NR CA, these demodulation requirements defined for LTE CA can be considered as a starting point, and other requirements shall also be added when necessary.
And considering the tight timeline for Rel-15 performance work, if it is impossible to finalize the CA requirements in Rel-15 timeline, maybe a phased approach can be discussed.
Proposal 2: For NR CA, the demodulation requirements defined for LTE CA can be considered as a starting point, and other requirements shall also be added when necessary. If it is impossible to finalize the CA requirements in Rel-15 timeline, maybe a phased approach can be discussed.
3) Need of PBCH requirements
As well known, correctly reading PBCH information is essential for the overall NR performance. Thus, we support to define PBCH demodulation performance requirements, and the following key features should be taken into account [4-7]:
· DMRS channel estimation: DMRS sequence is initialized based on cell ID, SS block time index, and 1 bit half frame index for below 3GHz band
· The same EPRE for PBCH DM-RS and PBCH data
· Polar decoding

· Time-frequency structure of an SS/PBCH block
· In the time domain, an SS/PBCH block consists of 4 OFDM symbols
· The first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as defined in clause 4.1 of 38.213.
Note that for 30 kHz subcarrier spacing, there are two candidate positions for SS/PBCH blocks targeting different deployment scenarios.

· In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers
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Figure 1. Time-frequency structure of the SS/PBCH block (Figure 5.2.4-1 in TS 38.300)
Thus we propose to:
Proposal 3: Define PBCH demodulation performance requirements.
4) UL/DL configuration for TDD
TDD UL/DL configuration would impact the network plan and BS scheduler design. As for UE, it just needs to follow the scheduling decision from BS.

When selecting the UL/DL configuration for UE demodulation tests, one thing to consider is the impact on the parallel HARQ process number and the soft buffer size. To guarantee NR UE performance with different UL/DL configurations in different operators’ networks, it is proposed to select one UL/DL configuration resulting in larger number of HARQ process in demodulation tests.
Proposal 4: For UE demodulation test, select one UL/DL configuration resulting in larger number of HARQ process.
5) Interference-aware receivers
Several interference-aware receivers are introduced for LTE-Advanced data/control channels. These advanced receivers are very helpful to handle the inter-cell or inter-layer 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 5: Not consider interference-aware receiver in Rel-15 timeline.
6) Performance metric
As a starting point, for DL data/control channels, the performance metrics for LTE can be re-used for NR, that is, 

· 30/60/70/85% relative throughput for PDSCH, and 70% relative throughput is usually used 
· 1% miss-detection for PDCCH

· 1% miss-detection for PBCH

Meanwhile, as discussed in our companion contribution in [8], a new CQI based on 10-5 BLER target for URLLC is agreed to be introduced to support URLLC service. Therefore, new PDSCH demodulation requirements with 10-5 BLER as performance metric shall also be defined.
Proposal 6: As a starting point, reuse the LTE performance metrics for NR data/control channels. Moreover, define new PDSCH demodulation requirements with 10-5 BLER as performance metric.
7) PDSCH/PDCCH subcarrier spacing for FR1

For some operators, new NR spectrum are allocated in 3-6 GHz frequency range (e.g., n77 - n79), and 30kHz subcarrier spacing is likely to be deployed. Meanwhile, if some LTE spectrum below 3 GHz are to be re-farmed for NR, 15kHz subcarrier spacing is possible. Additionally, if URLLC service is supported, 60kHz should also be considered.
Proposal 7: For FR1, not preclude any of the sub-carrier spacings for PDSCH/PDCCH at the beginning.
3. Conclusions
This contribution presented our general views on NR UE demodulation requirements, and had the following proposals:
Proposal 1: First introduce the NR only requirements that can be applied in SA and NSA scenarios, and then introduce NSA-specific requirements.

Proposal 2: For NR CA, the demodulation requirements defined for LTE CA can be considered as a starting point, and other requirements shall also be added when necessary. If it is impossible to finalize the CA requirements in Rel-15 timeline, maybe a phased approach can be discussed.
Proposal 3: Define PBCH demodulation performance requirements.
Proposal 4: For UE demodulation test, select one UL/DL configuration resulting in larger number of HARQ process.
Proposal 5: Not consider interference-aware receiver in Rel-15 timeline.
Proposal 6: As a starting point, reuse the LTE performance metrics for NR data/control channels. Moreover, define new PDSCH demodulation requirements with 10-5 BLER as performance metric.
Proposal 7: For FR1, not preclude any of the sub-carrier spacings for PDSCH/PDCCH at the beginning.
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