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1
Introduction

In this contribution, we discuss an enhancement of FR2 UE spherical coverage requirement. In the Rel-16 WID on NR RF requirements for FR2 [1], it is clarified “This work item will also study if FR2 UE spherical coverage requirements for PC3 for >20%-tile can be defined.”

This item has been added in the WID, because in RAN4 #86bis meeting, the spherical coverage requirement is agreed at 50%-tile c.d.f point [2]. At that time, many companies supported a further study of wider spherical coverage requirement to have at 20%-tile requirement [3, 4]; the proposed values are summarized in the following table. 
Table 1: Proposed spherical coverage CDFs for network simulation in RAN4#86
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However, due to lack of time and confidence in Rel-15 timeframe, only 50%-tile c.d.f. was included for the FR2 power class 3 UE in Rel-15 specifications.
FR2 PC3 UE shall meet the minimum peak EIRP requirement and EIRP spherical coverage requirement in the following table 6.2.1.3-1 and 6.2.1.3-3 of TS 38.101-2.
Table 6.2.1.3-1: UE minimum peak EIRP for power class 3

[image: image2.emf]Operating  band  Min  peak  EIRP (dBm)  

n257  22.4  

n258  22.4  

n260  20.6  

n261  22.4  

NOTE 1:   M inimum peak EIRP is defined as the  lower limit without tolerance   NOTE 2:   Void  

 


Table 6.2.1.3-3: UE spherical coverage for power class 3

[image: image3.emf]Operating band  Min EIRP at 50   % - tile CDF  (dBm)  

n257  11.5  

n258  11.5  

n260  8  

n261  11.5  

NOTE 1:   Minimum EIRP at 50 % - tile CDF is defined as the  lower limit without tolerance   NOTE 2:   Void   NOTE 3:   The requirements in this table are verified  only under  normal temperature conditions as defined in Annex  E.2.1.  

 


Further, the minimum peak EIS and EIS spherical coverage requirement for power class 3 is in the following table 7.3.2.3-1 and 7.3.4.3-1 of TS 38.101-2.
Table 7.3.2.3-1: Reference sensitivity

[image: image4.emf]Operating band  REFSENS (dBm) / Channel bandwidth  

50 MHz  100 MHz  200 MHz  400 MHz  

n257  - 88.3  - 85.3  - 82.3  - 79.3  

n258  - 88.3  - 85.3  - 82.3  - 79.3  

n260  - 85.7  - 82.7  - 79.7  - 76.7  

n261  - 88.3  - 85.3  - 82.3  - 79.3  

NOTE 1:   The transmitter shall be set to P UMAX   as defined in subclause 6.2.4  

 


Table 7.3.4.3-1: EIS spherical coverage for power class 3

[image: image5.emf]Operating band  EIS at 50 th   % - t ile CCDF (dBm)  / Channel bandwidth  

50 MHz  100 MHz  200 MHz  400 MHz  

n257  - 77.4  - 74.4  - 71.4  - 68.4  

n258  - 77.4  - 74.4  - 71.4  - 68.4  

n260  - 73.1  - 70.1  - 67.1  - 64.1  

n261  - 77.4  - 74.4  - 71.4  - 68.4  

NOTE 1:   The  transmitter shall be set to P UMAX   as defined in subclause 6.2.4   NOTE 2:   The EIS spherical coverage requirements are verified only under normal thermal  conditions as defined in Annex E.2.1.  

 


In this paper we discuss a need of wider spherical coverage and discuss how to proceed this issue in Rel-16.

2
Discussion

As summarized above, 20%-tile EIRP and EIS requirement was discussed for PC3 in Rel-15 NR work item; however, it was not concluded in Rel-15. This was mainly due to lack of time for analysis and discussion in RAN4.
Observation 1: 20%-tile EIRP and EIS requirement was discussed for PC3; however, it was not concluded in Rel-15.

Early Rel-15 UE supports EN-DC anchored to LTE network; if the NR coverage is lost due to the UE’s spherical coverage issue, LTE can be still used for the Uu connection. For NR standalone operation or NR centric deployment (i.e., NR coverage is comparably dominant), more robust NR connection via wider UE spherical coverage will be beneficial for the system performance as LTE connection may not be available in such deployment.

In Rel-15 specifications, the EIRP/EIS below 50%-tile c.d.f. point is not specified at all; i.e., it is possible that UE does not have any coverage for half the sphere. Therefore, it is proposed in Rel-16 to add a decent coverage requirement at a lower percentile point such as 20% in addition to the 50%-tile requirement.
Observation 2: The spherical coverage requirement at a lower percentile EIRP/EIS than 50% is useful for NR standalone (or NR centric) deployment.

The 20%-tile requirement is already specified for PC4 in TS 38.101-2; no specific test procedure required to evaluate the 20%-tile EIRP and EIS. 

Observation 3: 20%-tile EIRP and EIS can be evaluated in a similar way as PC4.

Proposal 1: It is proposed that RAN4 specifies 20%-tile spherical coverage (EIRP and EIS) requirement for PC3 in Rel-16.

One question is if the 20%-tile requirement is mandatory or optional if we add new requirement from Rel-16. It is possible to make this requirement either mandatory or optional for Rel-16 UE. However, this requirement was not included in Rel-15 because there was not enough time to analyze and discuss this requirement. It is encouraged that the requirement is properly defined and included in Rel-16 specification as mandatory UE requirement.
Proposal 2: It is proposed that the 20%-tile EIRP and EIS coverage requirement is mandatory for PC3 from Rel-16.

Since the Rel-15 spherical coverage requirement was introduced rather in a hasty manner, it would be also possible to revisit and improve the peak EIRP and EIS as well as EIRP and EIS spherical coverage requirement at 50%-tile point in Rel-16. In such case, we may consider introducing a new power class category with better EIRP/EIS than PC3, instead of changing the PC3 requirement.
There is a large performance gap between PC3 and PC4 because Rel-15 PC3 requirement was made from a compromise of different UE antenna architectures (# of antenna arrays and panels, etc). Thus, we understand it is appropriate to fill such gap in Rel-16. 

Observation 4: It can also be considered to revisit the peak EIRP/EIS and 50%-tile EIRP/EIS for PC3.
3
Conclusions 

Observation 1: 20%-tile EIRP and EIS requirement was discussed for PC3; however, it was not concluded in Rel-15.

Observation 2: The spherical coverage requirement at a lower percentile EIRP/EIS than 50% is useful for NR standalone (or NR centric) deployment.

Observation 3: 20%-tile EIRP and EIS can be evaluated in a similar way as PC4.

Proposal 1: It is proposed that RAN4 specifies 20%-tile spherical coverage (EIRP and EIS) requirement for PC3 in Rel-16.

Proposal 2: It is proposed that the 20%-tile EIRP and EIS coverage requirement is mandatory for PC3 from Rel-16.

Observation 4: It can also be considered to revisit the peak EIRP/EIS and 50%-tile EIRP/EIS for PC3.
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