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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 PDSCH 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 [2], and these requirements can be decided at first. And then, some NSA-specific requirements, such as LTE-NR SDR requirements can be introduced. Note that the test complexity for NSA test would be much higher, and thus the test case number should be limited.
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) Test metric
For the test metric, it was agreed in the last meeting that:

· Test metric
· At least for FR1: Reuse LTE metric as throughput vs. SNR 
· Test point: 70% (normal demodulation test cases) 
· FFS for other test point(s) of some specific test cases 
· FFS for test metric for URLLC specific test cases if any 
To support URLLC service, RAN1 has agreed to introduce a new CQI table and a new MCS table based on 10-5 BLER target at RAN1 #93 meeting [3]. Since the resulted SNR working point is different when using 70% relative throughput and 10-5 BLER metrics, it is proposed to include PDSCH demodulation requirements with 10-5 BLER as performance metric.
Proposal 3: Include PDSCH demodulation requirements with 10-5 BLER as performance metric.
4) MCS

LDPC base graph 1 and 2 are introduced for NR PDSCH channel coding. For selecting the MCS, an important factor to be taken into account is whether both LDPC base graph 1 and 2 are covered. 
As seen in section 7.2.2 of TS 38.212, LDPC base graph selection is defined as follows:
For initial transmission of a transport block with coding rate 

-
if 
[image: image1.wmf]292

£

A

, or if 
[image: image2.wmf]3824

£

A

 and 
[image: image3.wmf]67

.

0

£

R

, or if 
[image: image4.wmf]25

.

0

£

R

, LDPC base graph 2 is used;
-
otherwise, LDPC base graph 1 is used,
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 is the payload size in Subclause 7.2.1.
Meanwhile, in the last meeting, the following agreements were reached regarding the channel bandwidth, SCS and MCS configurations:

· Selected some combination(s) of {Channel bandwidth, SCS} as starting point for early stage simulation alignment purpose

· Candidate options for FR1: 

· 20MHz + 30kHz

· 10MHz+ 15kHz 

· 40MHz +30kHz 

· Candidate options for FR2:

· 100 MHz + 120 kHz (baseline for alignment simulation purpose)

· 100 MHz + 60 kHz

· 200 MHz + 120 kHz

· Additional test cases for other specific combinations can be further discussed

· MCS

· At least covering below MCS levels: 
· QPSK 1/3, 16QAM 1/2, 64QAM 3/4, 256QAM 4/5 (FR1 only) 
LDPC base graph 2 is used for PDSCH with low code rate and small TBS/PRB number. Among the PDSCH MCSs selected in the last meeting, QPSK 1/3 is has lowest code rate. By looking up the MCS tables in TS 38.213, the MCS closest to QPSK 1/3 is QPSK 308 (R = 0.30).
For FR1, the PRB numbers for {20 MHz + 30 kHz, 10 MHz+ 15 kHz, 40 MHz + 30 kHz} are {51, 52, 106} respectively, so the PRB number for 20 MHz + 30 kHz is the smallest one. 

For FR2, the PRB numbers for {100 MHz + 120 kHz, 100 MHz + 60 kHz, 200 MHz + 120 kHz} are {66, 132, 132} respectively, so the PRB number for 100 MHz + 120 kHz is the smallest one. 

For rough calculation, assuming there are 12*11 REs per PRB for PDSCH single-layer transmission (i.e., 12*3 REs used for control channels and RSs), the smallest TBS are {51, 66}*12*11*2*0.3 = {4039, 5227} for QPSK 308 (R = 0.30) in FR1 and FR2 respectively. Both of them are bigger than 3824, and thus base graph 1 is used. 
In summary, with the MCSs and channel bandwidth & SCS combinations selected in the last meeting, LDPC base graph 2 cannot be covered. To ensure LDPC base graph 2 can be tested, the simplest way is to include one code rate smaller than 0.25. So we propose to add one MCS of QPSK 193 (R = 0.19), or replace QPSK 308 (R = 0.30) with QPSK 193 (R = 0.19). We have the following proposal:

Proposal 4: To ensure LDPC base graph 2 can be tested, add one MCS of QPSK 193 (R = 0.19), or replace QPSK 308 (R = 0.30) with QPSK 193 (R = 0.19).
5) Symbol length
For PDSCH resource allocation in time domain, the following agreements were reached:

· For initial simulation alignment purpose: control symbols assumption: 2 symbols with full BW allocation for FR1, 1 symbol with full BW allocation for FR2
· PDSCH mapping type: both type A and type B

To test two extreme cases regarding PDSCH symbol length, we propose to configure 12/13 symbol duration for PDSCH mapping type A in FR1/FR2 respectively, and 2 symbol duration for PDSCH mapping type B.
Proposal 5: Configure 12/13 symbol duration for PDSCH mapping type A in FR1/FR2 respectively, and 2 symbol duration for PDSCH mapping type B.
6) Interference-aware receivers
The following agreements were reached regarding the UE reference receiver:
· Reference Receiver (For initial alignment purpose): 
· Rank1: MMSE-IRC/MMSE 
· Layer 2,3,4: MMSE-IRC/MMSE and R-ML 
· FFS for the receiver assumptions for performance requirements 
MMSE-IRC receiver is very helpful to suppress the inter-cell interference. For evaluating the MMSE-IRC performance at link level, system level simulations are needed to derive the inter-cell interference profiles. Since the discussion on system level simulation scenarios, parameters, methodologies as well as conducting the system level simulation are very time-consuming, it is proposed to start the system level simulations on interference profiles as soon as possible.
Proposal 6: If inter-cell MMSE-IRC receiver is to be introduced in Rel-15, RAN4 to start the system level simulations on interference profiles as soon as possible.
3. Conclusions
This contribution presented our views on NR PDSCH 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: Include PDSCH demodulation requirements with 10-5 BLER as performance metric.
Proposal 4: To ensure LDPC base graph 2 can be tested, add one MCS of QPSK 193 (R = 0.19), or replace QPSK 308 (R = 0.30) with QPSK 193 (R = 0.19).
Proposal 5: Configure 12/13 symbol duration for PDSCH mapping type A in FR1/FR2 respectively, and 2 symbol duration for PDSCH mapping type B.
Proposal 6: If inter-cell MMSE-IRC receiver is to be introduced in Rel-15, RAN4 to start the system level simulations on interference profiles as soon as possible.
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