3GPP TSG-RAN WG4 Meeting #90
R4-1900551
Athens, Greece, 25th February – 1st March, 2019
Agenda item:
6.1.4
Demodulation/CSI 
[NR_newRAT]
Source: 

NTT DOCOMO, INC.
Title: 
NR BS demodulation in Rel-15
Document for:
Approval
1. Introduction

In RAN #82, remaining open issues for BS demodulation were discussed and listed in the status report for NR as follows [1]. 

TS38.104 requirements  
· 8.1.2
/11.1.3

Applicability rule
· Removal of [] and TBD from performance requirements for  (Conducted / Radiated)
· 8.2/11.2

PUSCH with/without transform precoding
· 8.3
/11.3

PUCCH 0-4
· 8.4
/11.4

PRACH
· Performance requirements for UCI on PUSCH
· Performance requirements for FR1 multi-slot PUCCH
· The following performance requirements need further consideration:
· PUSCH corrections due to unachievable performance measures

· PUCCH FR2 corrections due to RF timing mask

· PUSCH FR1 type B time domain resource allocation

· DMRS configurations with and without additional DMRS for PUSCH FR2 and PUCCH FR2 format 3 & 4

· PUSCH FR2 non-configured PT-RS case.

· FR1 PUSCH with 256QAM 
· PUSCH with UL timing adjustment

· Performance requirements for high speed train
In this contribution, we provide our views on the Rel-15 RAN4 scope for NR BS demodulation.
2.
Discussion
2.1
Comparison with the first release of LTE 

The attachment summarizes the test cases defined in Rel-8 LTE and the current Rel-15 NR. Compared to LTE, there are some missing test cases in NR as follows:
For PUSCH

· 1RB allocation test;

· 30% of the maximum throughput test metric;

· HST scenario;

· UL timing adjustment scenario;

For PUCCH

· Multi user PUCCH scenario;

· Higher Doppler shift test case (target UE speed is 120km/h at 3.6GHz);
For PRACH

· Preamble format 1/2/3;
· Restricted set A.
Rel-8 LTE specification is a good reference to consider the scope of Rel-15 NR. Basically, these test cases should be also introduced from NR initial release to guarantee minimum demodulation performance. Therefore, as the scope of Rel-15, at least Rel-8 LTE test cases should be considered.
Proposal 1: At least Rel-8 LTE test cases should be considered and missing test cases should be included as the scope of Rel-15 NR.

2.1.1
PUSCH with 1RB allocation

In Rel-8 LTE, not only full RB but also 1 RB allocation test cases for QPSK, 16QAM and 64QAM are specified. On the other hands, in the current Rel-15 NR, only full RB allocation test cases are introduced. However, according to TS 38.214 [2], in UL, 1 RB allocation in the frequency domain can be configured as minimum RB allocation. In order to guarantee the performance of the minimum RB allocation, test cases for 1RB allocation should be required in both FR1 and FR2. Therefore, we propose to define PUSCH requirements with 1RB allocation in Rel-15 NR. 

Proposal 2: For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in Rel-15 NR.

2.1.2
PUSCH with 30% throughput test metric
The test metrics for PUSCH are specified in Rel-8 LTE and Rel-15 NR as follows:

· PUSCH for multipath fading conditions in Rel-8 LTE:

· 30% throughput test metric;

· 70% throughput test metric;

· PUSCH for multipath fading conditions in Rel-15 NR:

· 70% throughput test metric;

If 30% test metric is not introduced for PUSCH, there is a concern to degrade BS demodulation performance. For example, even if the HARQ process of the BS under test does not work well, there is a risk of passing the requirements of 70% throughput test metric. In this case, there is a possibility that the performance of the low throughput area may be degraded, and the cell edge performance will be degraded compared to LTE. In order to avoid such degradation, we need to confirm that the requirements in the low throughput region (i.e., 30% throughput metric) are satisfied in PUSCH tests. Therefore, it is proposed to introduce 30% throughput test metrics for PUSCH in Rel-15 NR.

Proposal 3: For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in Rel-15 NR.

2.1.3
High speed scenario
In LTE, high speed related requirements are introduced from Rel-8. In addition, in RAN #81, it was approved to treat HST in Rel-15 after December 2018 [3]. 

The UE and BS demodulation performance requirements under HST scenarios are treated in TEI15 after December 2018.
Therefore, high speed related requirements for PUSCH, PUCCH and PRACH should be introduced in Rel-15 NR.

Proposal 4: The following high speed related requirements should be introduced in Rel-15 NR:

- PUSCH requirements for high speed scenarios, i.e., HST, UL Timing Adjustment, multipath fading with higher Doppler conditions;

- PUCCH requirements for high speed scenario, i.e., higher Doppler conditions; 

- PRACH requirements for high speed scenarios, i.e., preamble format 0/1/2/3 and restricted set A/B.

2.1.4
Multi user PUCCH

In Rel-8 LTE, requirements for multi user PUCCH scenario are introduced. In NR, it is possible to multiplex UEs in the same PUCCH resource in PUCCH format 0/1/4. Therefore, similar requirements as LTE should be defined to guarantee the performance of the multiplexed UEs within the same PUUCH resource.
Proposal 5: Introduce PUCCH requirements for multi user scenario in Rel-15 NR.
2.2
Other requirements

2.2.1
FR2 PUSCH with additional DMRS

In general, the necessity of additional DMRS should be discussed based on simulation results. However, there is no result comparing performance of PUSCH with and without additional DMRS. We need further discussion on this necessity. It is noted that FR2 PDSCH with additional DMRS (pos1) has been introduced in UE demodulation.
Proposal 6: In Rel-15 NR scope, for FR2, further discuss on the requirements of PUSCH and PUCCH with additional DMRS (pos1).
2.2.2
FR1 PUSCH for 256QAM

In general, when one feature is introduced in RAN4, it is better to introduce requirements for RF and performance at the same release. For FR1 PUSCH with 256QAM, the RF requirements are already defined in TS 38.101-1/3 (e.g., TX EVM), but the performance requirements are not yet defined. Therefore, we propose to introduce FR1 PUSCH requirements for 256QAM in Rel-15.
Proposal 7: For FR1, introduce PUSCH requirements for 256QAM in Rel-15 NR.
2.2.3
Additional SCS and CBW
In RAN4 #88, additional SCS and CBW subsets were approved in WF [4].
· SCS and Bandwidth
· Below bandwidth is agreed as the minimum set for BS performance requirements to be defined in Rel-15
· 15kHz: 5MHz, 10MHz, 20MHz
· 30kHz: 10MHz, 20MHz, 40MHz, 100MHz
· 60kHz(FR2): 50MHz, 100MHz
· 120kHz: 50MHz, 100MHz, 200MHz
· Additional cases requested by operators , FFS whether to define requirements
· 30kHz: 50MHz, 60MHz, 80MHz
In Rel-15 NR, we need further discussion on whether to define requirements with additional subsets (i.e., 50/60/80MHz (30kHz SCS)).
Proposal 8: In NR Rel-15 scope, further discuss which requirement defines additional subsets.
3. Conclusion
In this contribution, we provide our views on BS PUSCH demodulation test setup. The following proposals are obtained.

Proposal 1: At least Rel-8 LTE test cases should be considered and missing test cases should be included as the scope of Rel-15 NR.

Proposal 2: For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in Rel-15 NR.

Proposal 3: For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in Rel-15 NR.

Proposal 4: The following high speed related requirements should be introduced in Rel-15 NR:

- PUSCH requirements for high speed scenarios, i.e., HST, UL Timing Adjustment, multipath fading with higher Doppler conditions;

- PUCCH requirements for high speed scenario, i.e., higher Doppler conditions; 

- PRACH requirements for high speed scenarios, i.e., preamble format 0/1/2/3 and restricted set A/B.

Proposal 5: Introduce PUCCH requirements for multi user scenario in Rel-15 NR.
Proposal 6: In Rel-15 NR scope, for FR2, further discuss on the requirements of PUSCH and PUCCH with additional DMRS (pos1).
Proposal 7: For FR1, introduce PUSCH requirements for 256QAM in Rel-15 NR.
Proposal 8: In NR Rel-15 scope, further discuss which requirement defines additional subsets.
Our proposals are summarized in [5].
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