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1	Introduction
RAN plenary #79 has allocated 1TU and 2TU for NR performance part in RAN4#78bis and RAN4#79 respectively. Because of the limited time units, it is supposed RAN4#78bis and 79 can only focus on the high-level discussion such as scope of UE performance part in Rel-15. Then RAN4 can start the practical discussion (such as simulation assumption) from July AH meeting. Because the time is also very limited for Rel-15 performance part, RAN4 need a good planning to work efficiently. In this contribution we propose the phased approach for Rel-15 NR UE performance part. 
2	Discussion
[bookmark: _Hlk510103563]Figure 1 is the overview of our phased proposal for RAN4 UE performance part in Rel-15. According to the decision in RAN plenary, Rel-15 core part completion is scheduled at the end of Q2 this year. This completion contains both NSA (a.k.a. architecture option 3) and SA (a.k.a. architecture option 2). RAN plenary also agreed that the architecture options 4 and 7 are also parts of Rel-15 core but the completion is Q4 this year (called Rel-15 late drop). From the RAN4 performance point of view this late drop contains NR-NR dual connectivity.


[bookmark: _Ref510103220]Figure 1	Phased approach for UE performance part. 
RAN4 usually plans to complete the performance part within 6 months (~3 meetings) after the core part completion. In our experience, the performance requirement specification work needs several steps (meeting cycles):
· Agreement of simulation assumption,
· Alignment of ideal simulation results, and
· Discussion of impairment margin. 
In parallel, RAN4 discusses the structures for the specification, for example, parameter table and fixed reference channels (FRC).
3	Phased approach 
This section discusses the scope of each phase. 
3.1	UE Demod/CSI Phase 0 (RAN4#86bis and #87)
Because of the limited time units in RAN4#86bis (1TU) and in RAN4#87 (2TU), we regard this time period as ‘phase 0’. In this phase we propose to discuss the base setup and scope of UE demodulation/CSI report tests.
· Basic setup
· Frequency range, UE channel bandwidth and SCS
· Propagation channel model and antenna configurations
· TDD UL/DL slot formats and DL/UL scheduling
· PDCCH configurations
· Scope of demodulation requirements
· PDSCH
· DMRS configurations, MIMO layers, MCS, etc.
· Carrier aggregation / Dual connectivity
· PDCCH
· CORESET configurations, aggregation level, Payload size
· PBCH
· Scope of CSI reporting tests
· CQI, PMI, RI, CRI, L1-RPSP, etc…
· Test metrics
3.2	UE Demod/CSI Phase 1 (RAN4#AH1807, #88, #88bis and #89)
Based on the outcome of phase 0, the phase 1 will specify the first set of UE demodulation requirements for Rel-15 NR.
Because of the new RAT and limited time, we propose the NR UE performance part phase 1 focuses on the verification of the fundamental UE demodulation functionality. We list below our initial thoughts, and it should be discussed in phase 0. 
3.2.1	Physical channels
We think the receiver performance of PDSCH and PDCCH is important and should be in phase 1. We are also interested in PBCH, however it cannot be verified in RAN5 and therefore this would be put the scope of phase 2.
Note we focus on single carrier for PDSCH demodulation.
3.2.2	Frequency range
RAN4 should consider both FR1 and FR2. Although it is decided the FR2 UE requirements are verified with OTA, RAN4 performance part still focus on the UE baseband part. The test procedure, methodology, and measurement uncertainty with OTA is supposed to discuss in RAN5. 
3.2.3	UE channel bandwidth and SCS
LTE has only one SCS (15kHz) and RAN4 demodulation requirements are usually specified with 10MHz channel BW. However NR supports SCS of 15, 30, and 60kHz for FR1 and of 60 and 120kHz for FR2. Also FR1 bands support up to UE channel bandwidth of 100MHz per CC and FR2 bands support up to 400MHz per CC. We can foresee the combination of SCS and Channel BW is huge. Considering the limited time in phase 1, we should consider selecting a few combinations of UE channel bandwidth and SCS. It is important to select the combination which is applicable to almost all the NR bands. On top of that it is also important to consider the inputs from operators. 
3.2.4	Duplex mode and UL/DL configuration
NR can be operated in both FDD bands and TDD bands. RAN4 should specify the demodulation requirements for both FDD and TDD. For TDD, RAN4 first needs to discuss the UL/DL configuration. Although RAN1 agreed that the network configures the UL/DL configuration dynamically with SFI, RAN4 performance requirements should be based on the static UL/DL configuration to avoid complexity. Considering the NSA architecture, some operators are interested in the synchronized network between LTE and NR. In this case, the UL/DL configuration close to the existing LTE UL/DL configuration could be a good start. 
3.2.5	CSI reporting test
Because of the limited time, it might be difficult to specify the CSI reporting test in Phase 1. However if companies are interested in, RAN4 could introduce the basic CSI reporting test e.g., CQI reporting test and PMI reporting test. 
3.2.6	Time plan for Phase 1
· RAN4#AH1807
· Agreement of the simulation assumption  
· RAN4#88
· Alignment of the ideal simulation results (first round)
· [bookmark: _GoBack]Revision of the simulation assumption
· RAN4#88bis
· Alignment of the ideal simulation results (second round)
· Revision of the simulation assumption (if necessary)
· Discussion of the impairment margin
· Review of the requirement specification drafts
· RAN4#89
· Set the requirements and agreement of the requirement specification 
3.3	UE Demod/CSI Phase 2 (RAN4#88bis, #89, and #90)
Based on the outcome of phase 0, phase 2 will specify the second set of UE demodulation and CSI requirements for Rel-15 NR. 
[bookmark: _Hlk510804107]In Phase 2, we propose to specify the additional demodulation requirement for FR1/FR2, including PBCH. PDSCH demodulation with carrier aggregation should be also scope of phase 2. 
RAN4 also specify the CSI reporting requirements. 
Time plan: 
· RAN4#88bis
· Agreement of the simulation assumption  
· RAN4#89
· Alignment of the ideal simulation results (first round)
· Revision of the simulation assumption
· Review of the requirement specification drafts
· RAN4#90
· Alignment of the ideal simulation results (second round)
· Discussion of the impairment margin
· Set the requirements and agreement of the requirement specification 
3.3	UE Demod/CSI Phase 3 (Depending on RAN plenary decision, RAN4#90-)
Because the late drop is planned at the end of 2018 Q4, RAN4 may need to specify the UE demodulation and CSI requirement for DC NR-NR. If RAN plenary decides the performance requirement related to Option 4&7 should be included in Rel-15 specification, we need Phase 3 from 2019 Q1. Otherwise this part is postponed to Rel-16. 
4	Conclusion
Proposal 1: RAN4 UE takes phased approach for Rel-15 NR UE performance part.
Proposal 2: Phase 0 (RAN4#78bis/79) will discuss on the test setup and scope of the Rel-15 performance part.
Proposal 3: Phase 1 (RAN4#AH1807/88/88bis/89) focuses on the verification of the fundamental UE demodulation functionality. Some CQI/PMI reporting tests could be included. 
Proposal 4: Phase 2 (RAN4#88bis/89/90) focuses on additional demodulation requirements, including carrier aggregation. CSI reporting tests are also included. 
Proposal 5: If it is agreed in RAN plenary, RAN4 will specify NR-NR dual connectivity as phase 3 (RAN4#90-)

4

Microsoft_Visio_Drawing.vsdx
Q2
Q3
Q4
Q1
2018
2019
86b (1TU)
87 (2TU)
AH
88
88b
89
90
RAN4 schedule
Phase 0
Phase 1
Phase 2
Phase 3
Q2
90b
91
Rel-15 Core freeze (SA)
Rel-15 Late drop (Opt. 4&7)
First set of requirements in Rel-15
Second set of requirements in Rel-15



image1.emf
Q2 Q3 Q4 Q1

2018 2019

86b

(1TU)

87

(2TU)

AH 88 88b 89 90 RAN4 schedule

Phase 0

Phase 1

Phase 2

Phase 3

Q2

90b 91

Rel-15 Core 

freeze (SA)

Rel-15 Late drop 

(Opt. 4&7)

First set of 

requirements in 

Rel-15

Second set of 

requirements in 

Rel-15


